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Abstract

Objective: To identify and describe dietary patterns in a cohort of pregnant
women, and investigate whether dietary patterns during pregnancy are related to
postpartum depression (PPD).

Design: The study uses data from the prospective mother—child cohort ‘Rhea’
study. Pregnant women completed an FFQ in mid-pregnancy and the Edinburg
Postpartum Depression Scale (EPDS) at 8-10 weeks postpartum. Dietary patterns
during pregnancy (‘health conscious’, ‘Western”) were identified using principal
component analysis. Associations between dietary patterns categorized in tertiles
and PPD symptoms were investigated by multivariable regression models after
adjusting for confounders.

Setting: Heraklion, Crete, Greece, 2007-2010.

Subjects: A total of 529 women, participating in the ‘Rhea’ cohort.

Results: High adherence to a ‘health conscious’ diet, characterized by vegetables,
fruit, pulses, nuts, dairy products, fish and olive oil, was associated with lower
EPDS scores (highest v. lowest tertile: B-coefficient = —1-75, P=0-02). Women in
the second (relative risk (RR) = 0-52, 95 % CI 0-30, 0-92) or third tertile (RR = 0-51,
95% CI 0-25, 1-05) of the ‘health conscious’ dietary pattern were about 50 % less
likely to have high levels of PPD symptoms (EPDS = 13) compared with those in
the lowest tertile.

Conclusions: This is the first prospective study showing that a healthy diet during
pregnancy is associated with reduced risk for PPD. Additional longitudinal studies
and trials are needed to confirm these findings.
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Postpartum depression (PPD) is defined as a major
depressive disorder with a specifier of postpartum onset
within 1 month after childbirth®”. Approximately 12-16 %
of women experience PPD worldwide®®. These are
probably conservative estimates, as cases of maternal
depression are under-reported or underdiagnosed®. The
prevalence of PPD symptomatology has been estimated
from 12% to 20% in Greece, according to the Edinburg
Postpartum Depression Scale (EPDS)>™”. The deleterious
effects of PPD on offspring’s development and cognitive
and social functioning are well documented®.

The causes of PPD remain unclear, but nutrition, which
modulates several associated factors (i.e. hormonal,
immunological and biochemical), may have a plausible
impact on the development and course of this complex
multifactorial illness"'”. Nutritional requirements are
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increased during pregnancy and lactation, so that fetal
and infant growth as well as maternal metabolic needs
specific to reproduction are adequately supported.
Randomized controlled trials, cohort and ecological
studies have revealed a positive association between low
levels of 7-3 fatty acids and a higher incidence of PPD",
However, these studies may fail to account for the inter-
actions between nutrients, and they do not take into
consideration the fact that some nutrients are inter-
correlated’®. Thus, interest has shifted to the study of
food groups and, more recently, to dietary patterns that
represent a broader picture of food and nutrient con-
sumption and may therefore be more predictive of dis-
ease risk. The investigation of the association between
dietary patterns and mental illness is still in its infancy and
psychiatry lacks evidence-based primary prevention and
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treatment strategies based on dietary modification. To
date, there is only one recent study that showed a
protective effect of a ‘healthy’ dietary pattern in the high
prevalence of depressive and anxiety disorders in non-
pregnant Australian women®. However, because of its
cross-sectional nature, reverse causality and confounding
could not be ruled out.

The objectives of the present epidemiological study
were to identify and describe dietary patterns in a
population-based cohort of pregnant women in Crete,
Greece, and determine prospectively the association
between habitual dietary patterns during pregnancy and
the risk for PPD. We hypothesized that a better diet
quality would be associated with lower risk for PPD.

Methods

Study sample

The ‘Rhea’ project is a large mother—child study that
examines prospectively a population-based cohort of
pregnant women and their children at the prefecture of
Heraklion, Crete""”. Female residents (Greek and immi-
grants) who had become pregnant during the 12-month
period starting from February 2007 were contacted and
asked to participate in the study. The first contact was
made at the time of the first major ultrasound examina-
tion, around week 15 of gestation or before. Women were
then contacted at the 6th month of pregnancy, at birth,
8-10 weeks after delivery, 6 months after delivery, and
are currently contacted 2 years after delivery. Face-to-face
structured questionnaires together with self-administered
questionnaires and medical records were used to obtain
information on several dietary, environmental and psycho-
social exposures during pregnancy and early childhood.
The study was approved by the ethical committee of the
University Hospital in Heraklion, Crete, Greece, and all
participants provided written, informed consent after
complete description of the study.

During the study recruitment period (February 2007—
February 2008), 1765 eligible women were approached,
of whom 1610 (91%) agreed to participate and 1317
(82%) were followed up until delivery. Only singleton
pregnancies were included in the present analysis
(n 1281). A total of 726 participants provided complete
questionnaire data on PPD and diet during pregnancy
(57%). Women who experienced spontaneous or
induced abortions (7 51) or gave birth to stillborn infants
(n 2) were excluded, as were those women with incom-
plete diagnostic information (7 60) for the following
reasons: change of address or delivery outside Heraklion
prefecture and/or incomplete or missing medical records.
We also excluded twenty women with a diagnosis of
depression or other psychiatric disorders before preg-
nancy, since these disorders are associated with a higher
probability of PPD. Sixty-four additional women were
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excluded from the analysis because of implausible values
for total energy intake (outside the range of 4184—
16736kJ/d (10004000 keal/d)*>). Hence, a cohort of
529 women were available for the present analysis.

Depressive symptoms

The EPDS was completed by the mothers at 8-10 weeks
after delivery. The scale is a widely used ten-item rating
scale designed to screen for PPD in community samples™®.
Each item is scored on a 4-point scale (from 0 to 3) and
the total score ranges from 0 to 30. The EPDS rates
the intensity of depressive symptoms present within
the previous 7d, and is designed to exclude symptoms
ascribable to the somatic effects of childbirth. The Greek
version of the scale was validated in 2008"”. Scores on the
EPDS can be categorized by well-validated cut-off points;
in the present analysis we decided to use the cut-off point
of 13, as it has been shown to achieve high sensitivity
(95 %) and specificity (93 %) when compared with clinical
psychiatric interview”, and this score is recommended
for use when reporting on probable major depression
in postpartum women”'®!?_ Therefore, in the present
analysis, EPDS was used as a continuous variable, and as
a categorical variable with EPDS =13 indicating high
levels of postpartum depressive symptoms.

Dietary assessment during pregnancy

The ‘Rhea’ FFQ was administered in mid-pregnancy
(14th—18th week of gestation) assessing dietary habits
over pregnancy. This is a semi-quantitative questionnaire,
containing 250 food items with the following compo-
nents: food frequency, dietary supplements, information
on organic food consumption, different types of vege-
tarianism, dietary changes due to pregnancy, as well as
conditions of pregnancy that could affect diet and food
intake (nausea, vomiting, etc.). The questions were hier-
archical, from general to more specific questions. The 250
food items recorded in the FFQ were aggregated into
seventeen food groups (‘cereals and cereal products’,
‘meat and meat products’, ‘fish and seafood’, ‘dairy pro-
ducts’, ‘eggs’, ‘vegetable—animal fats except olive oil,
‘olive oil’, ‘potatoes and other starchy roots’, ‘pulses’,
‘vegetables’, ‘nuts’, ‘fruits’, ‘sweets and deserts’, ‘non-
alcoholic beverages’, ‘alcoholic beverages’, ‘salty snacks’
and ‘miscellaneous’). For each food item, participants
were asked about both frequency of consumption and
average portion size. The frequency of consumption was
given per day, per week and/or per month, depending on
the food item. Photographs were used to visualize small,
medium and large portion sizes for each food item
and respondents had to choose one out of three pictures.
The questionnaire was validated with a series of three
24h recalls in a subsample of ninety-seven women at
14-18 weeks of gestation. Overall, the level of agreement
between the FFQ and the 24 h recalls was satisfactory,
and significant correlations were found for major food
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groups (ranging from 0-22 for pulses to 0-75 for meat and
meat products) and nutrients (ranging from 0-13 for
vitamin D to 0-47 for folate).

To estimate the intake of each food item in grams,
portion sizes were multiplied with daily frequencies. For
complex items (such as mixed dishes), standard recipes
were used when available; otherwise new recipes that
matched the description of the food were created and
the intake of foods from different items was aggregated.
Individual portion sizes and recipes were used to calcu-
late nutrient intake on the basis of the UK food tables
(McCance & Widdowson’s The Composition of Foods).
The food consumption data were analysed by a software
program developed at the Department of Applied Infor-
mation Technology and Multimedia (TEI-Crete, Heraklion,
Crete, Greece).

Potential confounders

Potential confounders included demographic, socio-
economic, lifestyle and pregnancy characteristics that
have an established or potential association with dietary
patterns during pregnancy or PPD or both, including:
age; ethnic origin (Greek/non-Greek); education (low:
=6 years of school, medium: >6 years of school but
=12 years, high: university or technical college degree);
parity (primiparous/multiparous); number of other
children (zero; one; and two or more); housing tenure
(owned/rented); house crowding (one or less, more than
one person per room in the house); smoking during
pregnancy (yes/no); alcohol consumption during preg-
nancy (g/d); physical activity during pregnancy (yes/no);
maternal pre-pregnancy BMI (kg/m?); having a mis-
carriage or child with congenital malformation in previous
pregnancies (yes/no); hospitalization during pregnancy
(yes/no); gestational diabetes (yes/no); pre-eclampsia
(yes/no); thyroid disorders in current pregnancy (yes/no);
uterus contractions in current pregnancy (yes/no); PPD in
previous pregnancies (yes/no); and total energy intake
during pregnancy (kJ (kcal)/d).

Statistical analysis

Principal component analysis (PCA) was used to identify
dietary patterns using the women’s daily intake (in g) of
each of the seventeen food groups as input. PCA reduces
the data by forming linear combinations of the originally
observed variables, thereby grouping together correlated
variables, which in turn identifies any underlying
dimensions in the data. The number of components that
best represented the data was chosen on the basis of the
screeplots and eigenvalues of the principal components,
as well as on the basis of the interpretability of factor
loadings. Items with loadings of <0-3 on all factors were
not retained, allowing for a clearer factor set. Factor
scores were calculated for each person in each pattern in
terms of how closely they fit the pattern. Factor scores
were computed by weighting each factor loading by the
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factor’s eigenvalue, multiplying these weights with the
participant’s corresponding food group intake, and sum-
ming these products.

Bivariate associations between dependent and inde-
pendent variables were studied using Pearson’s x* test for
categorical variables. The EPDS score failed the normality
test; hence, non-parametric tests were applied (Spearman’s
correlation, Kruskal-Wallis and Mann—Whitney tests).
Dietary factor scores (entered simultaneously) were the
exposure variables of interest; they were categorized into
tertiles and the lowest category of intake was the reference
category. Multivariable log-binomial and linear regression
models were further formed to estimate adjusted relative
risk (RR) or B-coefficients and 95 % CI, respectively, for the
association between dietary patterns during pregnancy and
PPD symptoms after adjusting for confounders. Potential
confounders that related to the outcomes of interest in
bivariate models with a P value <0-2 were included in the
multivariable models. All multivariable regression models
were adjusted for total energy intake using the residual
method®”. To account for the possibility of residual con-
founding, the remaining characteristics available in this data
set were then sequentially forced into parsimonious models
to ensure that the estimates associated with dietary patterns
during pregnancy remained unchanged. Effect modification
was evaluated using the likelihood ratio test. All association
testing was conducted assuming a 0-05 significance level
and a two-sided alternative hypothesis.

All analyses were performed using the Statistical
Package for the Social Sciences statistical software pack-
age version 17-0 (SPSS Inc., Chicago, IL, USA).

Results

Complete information was available for all main model
variables for 529 women (Table 1). Participants were
similar to non-participants in age and educational level,
but the former were more likely to work at the time of the
proposal. The demographic characteristics of pregnant
women in relation to PPD symptoms according to EPDS
are shown in Table 1. High levels of PPD symptoms
(EPDS = 13) were reported by seventy-four women (14 %).
Those women were more likely to be younger, less
educated and to have suffered from PPD in previous
pregnancies (P<<0-05).

Two factors were identified to describe the dietary pat-
terns of pregnant women (Table 2). We have chosen to give
each factor a label (‘Western’, ‘health conscious); these
labels do not perfectly describe each underlying pattern but
correspond to current views on health diet, and aid in the
report and discussion of results. A ‘Western’ dietary pattern
comprised mainly meat and meat products, potatoes, sugar
and sweets, cereals, fats except olive oil, salty snacks, eggs,
beverages and sauces. A ‘health conscious’ dietary pattern
comprised mainly vegetables, fruit, nuts, pulses, fish and
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Table 1 Prevalence of postpartum depressive symptoms measured by EPDS according to population characteristics (n 529),

Rhea Birth Cohort, Crete, Greece, 2007-2009

High level of depressive symptoms

EPDS (EPDS =13)
Mean SD Number of subjects %

Maternal age (years)*

=20 7-2 5-51 3 17-6

21-30 6-9 4-99 38 15-1

>30 5.7 4-16 33 13-4
Maternal origin

Greek 6-1 4-62 4 11-8

Non-Greek 6-8 5-09 70 14-2
Maternal education*

Low 7-5 4-99 14 15-4

Medium 6-9 5-11 43 15-6

High 6-2 4-97 17 10-5
House tenure

Owned 6-7 4-97 49 12-8

Rented 7-2 5-34 25 18-0
Parity

Multiparous 6-7 5-12 38 12-6

Primiparous 7-0 4-99 36 15-9
Smoking during pregnancy

No 6-7 4-99 45 127

Yes 71 5-48 29 16-6
Physical activity during pregnancy

No 6-4 5-36 67 16-3

Yes 6-8 5-03 7 13-8
Miscarriage

No 6-8 5-13 53 14-2

Miscarriage 71 4-89 13 12-6

Abortion 6-3 4-89 8 157
Hospitalization during pregnancy

No 6-7 4-92 67 13-4

Yes 8-4 6-79 7 23-3
Depression in previous pregnancies®

No 67 4-97 64 13-2

Yes 81 5-82 10 227

EPDS, Edinburg Postpartum Depression Scale.
*P<0-05.

seafood, olive oil and dairy products. The eigenvalues were
3-6 and 1-6 for the ‘Western’ and ‘health conscious’ factors,
respectively. Collectively, these factors explained 38 % of the
variability within the sample.

Associations between maternal intake of different food
groups (below or equal v. above median) during preg-
nancy and high levels of PPD symptoms are presented in
Table 3. Olive oil intake >40 g/d was inversely associated
with high levels of PPD symptoms (OR=0-57, 95% CI
0-35, 0-94). Increased intake of sugar products (>29 g/d)
showed a positive association with PPD symptoms (OR =
1-66, 95% CI 1-11, 2-73).

Analyses having the EPDS score as a continuous out-
come variable and the two dietary patterns simultaneously
as exposure variables revealed that high adherence to
a ‘health conscious’ pattern was associated with lower
EPDS scores (highest v. lowest tertile: B-coefficient =
—1-75, P=0-02) after adjustment for maternal age,
education, parity, house tenure, depression in previous
pregnancies and total energy intake during pregnancy
(Table 4).
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Analyses conducted with categorical PPD symptoms as
an outcome estimated that women in the second (RR =
0-52, 95% CI 0-30, 0-92) or third tertile (RR = 0-51, 95%
CI 0-25, 1-05) of the ‘health conscious’ dietary pattern
were about 50% less likely to have high levels of PPD
symptoms (EPDS = 13) compared with those in the low-
est tertile after adjustment for maternal age, education,
parity, house tenure, depression in previous pregnancies
and total energy intake during pregnancy (Table 4).

To evaluate the possibility of reverse causation by
women who developed depressive symptoms during
pregnancy, we performed additional analyses excluding
women with a diagnosis of depression during pregnancy
(n 19), and the results remained essentially the same as
those from the original analysis. () EPDS as continuous
variable: second v. lowest tertile: adjusted B-coefficient =
—1-28,95% CI —2-43, —0-12 and highest v. lowest tertile:
adjusted B-coefficient = —1-60, 95% CI —3-11, —0-09; (ii)
EPDS as a categorical variable: second v. lowest tertile:
adjusted RR=0-53, 95% CI 0-28, 1-00 and highest v.
lowest tertile: adjusted RR = 0:57, 95% CI 0-32, 1-44.
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Table 2 Factor loading of various food groups in the two principal dietary components (n 529), Rhea Birth

Cohort, Crete, Greece, 2007—2009

Factor loadingst

Food group Western Health conscious
Meat and meat products 0-561 0-048
Potatoes and other starchy roots 0-588 0-060
Sugar, sugar preserves and confectionery 0-572 0-084
Cereals and cereal products 0-565 0-370
Fats, except olive oil 0-494 0-311
Eggs 0-468 0-279
Non-alcoholic beverages 0-478 —-0-103
Alcoholic beverages 0-393 0-050
Salty snacks 0-537 —0-029
Sauces 0-622 0-114
Vegetables 0-189 0-702
Fruit 0-073 0-512
Pulses —0-036 0-500
Olive oil 0-147 0-581
Fish and seafood —0-004 0-490
Milk and milk products —0-028 0-435
Nuts 0-189 0-416

tValues >0-3 are indicated in bold.

Table 3 Association between maternal intake of different food groups during pregnancy and high levels of postpartum depressive

symptoms (n 529), Rhea Birth Cohort, Crete, Greece, 2007—2009

Maternal food intake during pregnancy

High levels of postpartum depressive symptomst

Food group Median (g/d) ORt 95 % Cl

Meat and meat products >80-60 1-28 0-61, 1-88
Potatoes and other starchy roots >53-17 1-02 0-62, 1-66
Sugar, sugar preserves and confectionery >28-55 1-66* 1-11, 2:73
Cereals and cereal products >137-76 1-07 0-52, 1-67
Fats, except olive oil >6-64 0-73 0-44, 1-22
Eggs >12-60 1-11 0-68, 1-80
Non-alcoholic beverages >163-34 1-05 0-54, 1-83
Alcoholic beverages >10-70 1-92 0-56, 7-94
Salty snacks >2-64 1-16 0-27, 2-05
Sauces >1-78 1-53 0-82, 2-55
Vegetables >212-06 0-85 0-51, 1-47
Fruit >408-44 0-81 0-49, 1-32
Pulses >8-09 1-02 0-67,1-79
Olive oil >40-70 0-57* 0-35, 0-94
Fish and seafood >19-60 0-89 0-51, 1-61
Milk and milk products >335-71 0-96 0-60, 1-55
Nuts >0-56 1-08 0-69, 1-75

EPDS, Edinburg Postpartum Depression Scale.
*OR and 95 % ClI significant at P<0.05.
tHigh levels of postpartum depressive symptoms as measured by EPDS = 13.

tAll models adjusted for: maternal age, maternal education, parity, house tenure, depression in previous pregnancies and total energy intake during pregnancy.
The reference group included pregnant women with consumption below or equal to median for all food groups.

Discussion

The study has shown that women who follow a ‘healthy’
diet during pregnancy comprising vegetables, fruit, nuts,
pulses, fish and seafood, olive oil and dairy products have a
reduced risk of depressive symptoms postpartum. Asso-
ciations were apparent after adjustments for a wide range
of possible confounding demographic, socio-economic,
lifestyle and pregnancy-related variables. To our knowl-
edge, the present study is the first one to examine pro-
spectively, in a general population, the relationship of
dietary patterns during pregnancy with PPD symptoms
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and risk as assessed by the EPDS, an established and
widely used screening tool for PPD with high specificity
and sensitivity”.

The evaluation of single nutrients in biochemical path-
ways that influence mood may be an oversimplification of
a complex biochemical process. However, dietary patterns
account for cumulative and interactive effects among
nutrients, reflect real-world dietary preferences and may
be particularly suitable for analysis in PPD epidemiology
in which many dietary components could be related to
the outcome of interest?". The results of the present study
indicate that maternal adherence to a diet based on
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Table 4 Association between dietary patterns in pregnancy and postpartum depressive symptoms (n 529), Rhea Birth Cohort, Crete,

Greece (2007-2009)

EPDS
Unadjusted Adjustedt

Dietary patterns B-Coefficient 95% Cl Pvalue P fortrend pB-Coefficient 95% ClI Pvalue P for trend
Western pattern 0-019 0-067

First tertile (n 176) Ref. Ref.

Second tertile (n 177) 0-91 —0-14, 1-96 0-090 0-96 -0-17, 2-:00 0-097

Third tertile (n 176) 1-27 0-21, 2-32 0-019 1-32 -0-19, 276 0-072
Healthy pattern 0-242 0-022

First tertile (n 176) Ref. Ref.

Second tertile (n 177) —0-80 —1-86, 0-25 0-136 -1-13 —2-25, 0-00 0-049

Third tertile (n 176) —0-63 -1-69, —0-43 0-042 —-1-75 —-3-22, —0-28 0-020

High levels of postpartum depressive symptomst
Unadjusted Adjusted
RR 95% Cl P value P for trend RR 95% ClI Pvalue P for trend

Western pattern 0-736 0-700

First tertile (n 176) Ref. Ref.

Second tertile (n 177) 1-08 0-61, 1-90 0-794 1-10 0-63, 1-93 0-730

Third tertile (n 176) 1-13 0-57, 2-:24 0-737 114 0-58, 2:26 0-703
Healthy pattern 0-069 0-044

First tertile (n 176) Ref. Ref.

Second tertile (n 177) 0-54 0-31, 0-95 0-032 0-52 0-30, 0-92 0-026

Third tertile (n 176) 0-56 0-28, 1-12 0-100 0-51 0-25, 1-05 0-067

EPDS, Edinburg Postpartum Depression Scale; Ref., reference category; RR, relative risk.
tAll models adjusted for: maternal age, maternal education, parity, house tenure, depression in previous pregnancies and total energy intake during pregnancy.

tHigh levels of postpartum depressive symptoms as measured by EPDS = 13.

vegetables, fruit, pulses, nuts, dairy products, fish and olive
oil during pregnancy has a protective effect against PPD.
These results are concordant with the only other study that
evaluated associations of dietary patterns with depression
and anxiety in non-pregnant women'?, and with the
prospective ‘SUN’ (Seguimento Universidad de Navarra)
project which showed that a high adherence to a
Mediterranean diet may prevent the development of
depressive disorders in adults®**?. All the food groups
included in the ‘health conscious’ pattern are rich in several
antioxidant compounds, e.g. vitamins C, E, carotenoids, Se
and flavonoids, high exposure to which protects from the
effects of oxidative stress. Indeed, the latter appears to be
heavily implicated in depression, since a number of oxi-
dative stress-related disturbances have been reported in
depressed patients. These include oxidative damage in
erythrocytic membranes; elevated lipid peroxidation pro-
ducts; oxidative DNA damage; reduced serum vitamins C
and E; increased concentrations of the endogenous inhi-
bitor of endothelial NO synthase asymmetric dimethyl-
arginine; and decreased NO“?. Therefore, it is plausible
to propose that the ‘healthy’ food pattern in our study
may exert its protective effects by correcting several
depression-related oxidative markers in the cortex.

With regard to fish oils, which were also part of our
healthy food pattern, a growing body of research indicates
their protective role in depression, attributable to their high
content of 17-3 PUFA EPA and DHA"V. Indeed, epide-
miological and intervention studies have revealed that low
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7-3 intake is associated with PPD%%?> whereas a meta-
analysis of twenty-three ecological studies revealed that
high DHA levels in breast milk and higher seafood con-
sumption were predictive of lower PPD rates®®. There are
only few studies on the role of other nutrients in the
development of PPD and the evidence is conflicting®’ =",

The olive oil-rich Mediterranean diet has been asso-
ciated with reduced risk for Alzheimer’s disease®3?,
which is more prevalent in women. It is interesting that
a significant risk factor of Alzheimer’s disease is a life
history of stress and depression®>*® which, in women,
often begins with an episode of PPD®”. To our knowl-
edge, ours is the first study that shows a protective effect
of olive oil intake (>40g/d) during pregnancy on PPD.
Further research is required to extend the possible pro-
tective effects of olive oil in risk of depression and other
affective disorders in general. Olive oil is unique in the
sense that it is the only vegetable oil containing high
sources of MUFA and specific antioxidants. Its high con-
centration of oleic acid renders olive oil resistant to
lipid peroxidation(56’57). Moreover, olive oil has a high
concentration in a-tocopherol (the most antioxidant
form of vitamin E), carotenoids (such as xanthophyll and
lycopene with antioxidant properties) and polyphenols
with known antioxidant capacity (hydroxytyrosol and
oleuropein)®®. On account of these natural antioxidant
ingredients, olive oil may potently inhibit the oxidative
stress, free radical formation and neurotoxicity associated
with depressive symptoms®”.
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Strengths and limitations

The strengths of the present study include the population-
based prospective design, reasonable numbers of women
with PPD symptoms and detailed data for dietary intake
during pregnancy. The study population included women
from the follow-up of a birth cohort, giving us the oppor-
tunity to account for the effect of exposures during preg-
nancy and early life measured prospectively within the
cohort. The exclusion of women diagnosed with psychiatric
disorders before pregnancy, as well as adjustment for sev-
eral sociodemographic variables, reduced the likelihood of
confounding. Participants were unaware of the hypothesis
being tested; therefore, misclassification of intake estimated
by the FFQ is likely to be random with respect to depressive
symptoms.

The assessment of dietary intake in pregnant women is
complicated because of various factors depending on the
period of pregnancy. Appetite fluctuations may influence
diet reports and partly explain poor correlations between
dietary measurements. In the present analysis, there were
specific questions on nausea symptoms during pregnancy
and only 8% of the study population reported nausea
symptoms at the time of the interview. A sensitivity ana-
lysis excluding women with nausea symptoms at the time
of the interview yielded essentially the same results (data
not shown).

There are several limitations in the present study. We
assessed postpartum depressive symptomatology with
the self-administered EPDS, rather than definite cases of
PPD based on clinician-administered structured diag-
nostic interview. However, this an epidemiological study
assessing risk of PPD, and EPDS is an established and
widely used screening tool for PPD with high specificity
and sensitivity'”*”. Another possible limitation is the
low participation rate (57%). This limitation, however,
could have affected the description of dietary patterns in
a population but not the direction of the association
between a healthy diet and PPD found in our study.
There were no significant differences regarding socio-
demographic characteristics between the women who
participated in the study and those who refused to do so,
except for working status. Because this variable was
not related to either dietary patterns obtained by women
or to PPD symptoms, it is unlikely that selection bias
could have had a significant effect on our results. We have
considered reports of women on diet during pregnancys;
therefore, information bias could have occurred. How-
ever, studies on nutrition during pregnancy suggest that
food frequency methods produce both valid and repro-
ducible estimates of the dietary intakes in pregnant
women*". Although we incorporated extensive infor-
mation on potential social and environmental factors
that are associated with the risk of PPD, we acknowledge
that there may be other factors linked with both depres-
sion and diet during pregnancy that could explain this
association.
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In conclusion, the present study suggests that a diet
during pregnancy that is based on vegetables, fruit, pul-
ses, nuts, dairy products, fish and olive oil may protect
against postpartum depressive symptoms. Future long-
itudinal studies and trials are needed to confirm these
findings and better understand the complex underlying
processes. Given that (i) the prevalence and direct and
indirect costs of PPD and affective disorders are high and
(iD) diet is a modifiable environmental exposure, devel-
oping preventive mental health-care strategies based on
specific dietary improvements during pregnancy could be
of great benefit for public health.
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