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Abstract

Although several nutrients and foods are suggested to be preventive against postpartum depression, all previous studies have primarily

focused on single nutrients or foods. In contrast, studies on dietary patterns, namely the measurement of overall diet by considering

the cumulative effects of nutrient, may provide new insights into the influence of diet on postpartum depression. We prospectively exam-

ined the association between dietary patterns during pregnancy and the risk of postpartum depression among 865 Japanese women. Diet

was assessed with a validated, self-administered diet history questionnaire. Dietary patterns from thirty-three predefined food groups

(energy-adjusted food (g/d)) were extracted by factor analysis. Postpartum depression was defined as present when the subjects had

an Edinburgh Postnatal Depression Scale score of $9 at 2–9 months postpartum. A total of 121 women (14·0 %) were classified as

having postpartum depression. Three dietary patterns were identified: ‘Healthy’, ‘Western’ and ‘Japanese’ patterns. After adjustment for

potential confounders, neither the ‘Healthy’ nor the ‘Japanese’ pattern was related to the risk of postpartum depression. Compared

with the first quartile of the ‘Western’ pattern, only the second quartile was independently related to a decreased risk of postpartum

depression (multivariate OR 0·52, 95 % CI 0·30, 0·93), although no evident exposure–response associations were observed (P for

trend¼0·36). The present study failed to substantiate clear associations between dietary patterns and the risk of postpartum depression.

Further studies with more accurate measurements are warranted to confirm the relationship between dietary patterns and the risk of

postpartum depression.
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Postpartum depression, a mental and emotional condition

that emerges within several weeks after delivery, can

exert detrimental effects on maternal, infant and family

well-being(1). Investigation of risk factors for and the

treatment of postpartum depression is thus warranted in

community health.

As one modifiable risk factor, nutrition has been

suggested to play a role in postpartum depression(2,3).

Epidemiological studies have focused primarily on B

vitamins (folate, vitamins B2, B6 and B12)
(3–5) and long-

chain n-3 PUFA(6–9) on the basis of their role in the

biosynthesis, metabolism and function of various hor-

mones and neurotransmitters, but results have not been

consistent. One reason for this inconsistency may be the

traditional single nutrient- or food-based approach. This

dominant approach examines single nutrients or foods

but might not adequately account for complicated inter-

actions and cumulative effects and might result in the

drawing of erroneous associations between dietary factors

and disease.

Recently, the dietary pattern approach, which measures

overall diet, has been widely used to elucidate the relation-

ship between diet and several health outcomes(10,11).

Results have suggested the usefulness of this analysis

in capturing some of the complexity of diet(12). To our

knowledge, however, the relationship between dietary
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patterns and the risk of postpartum depression has not

been investigated.

In the present study, we examined the association

between dietary patterns during pregnancy and the risk

of postpartum depression among 865 Japanese women

using data from the Osaka Maternal and Child Health

Study (OMCHS). We hypothesised that a dietary pattern

high in the main food sources of nutrients, such as B

vitamins including folate (from vegetables and fruits)

and n-3 PUFA (from fish and shellfish), potentially pro-

tective against postpartum-depressive symptoms would

be associated with a decreased risk of postpartum

depression.

Subjects and methods

Study population

Subjects were pregnant women who participated in

the OMCHS, a prospective cohort study investigating the

preventive and risk factors for maternal and child health

problems. The principal objective of the OMCHS is to clar-

ify risk factors for childhood allergic disorders. Details of

the OMCHS have been published elsewhere(5,7). Briefly,

a total of 1002 pregnant women in Osaka Prefecture took

part in a baseline survey conducted between November

2001 and March 2003, of whom 867 participated in the

second survey at 2–9 months postpartum. After excluding

two women with missing information on baby’s birth

weight, the final analysis comprised 865 women. The

present study was conducted according to the guidelines

laid down in the Declaration of Helsinki, and all pro-

cedures involving human subjects/patients were approved

by the ethics committee of the Osaka City University

School of Medicine. Written informed consent was

obtained from all subjects/patients.

Measurements

At the baseline survey, each participant filled out a set

of two self-administered questionnaires. A third self-

administered questionnaire was additionally answered in

the second survey. Participants mailed these completed

questionnaires to the data management centre at the time

of each survey. Research technicians completed missing

or illogical data by telephone interview.

In the baseline survey, we collected information

on dietary habits during the preceding month using a

validated, self-administered, comprehensive, dietary his-

tory questionnaire (DHQ)(13,14). Estimates of daily intake

for 150 food and beverage items, energy and nutrients

were calculated using an ad hoc computer algorithm

for the DHQ, which was based on the Standard

Tables of Food Composition in Japan(15,16). According

to similar nutrient profiles and culinary usage of the

food items, 145 food items of the DHQ, excluding five

items (cornflakes, nutritional supplement bars, Japanese-

style pancakes, noodle soup and drinking-water), were

grouped into thirty-three predefined food groups by

adding food items within each group to extract dietary

patterns(17). Information on dietary supplements was

not used in the calculation of dietary intake because of

a lack of a reliable composition table in Japan. A more

detailed description of the methods used to calculate

dietary intake and the validity of the DHQ has been

published elsewhere(13,14).

Another self-administered questionnaire at the baseline

survey inquired about age, gestation, parity, smoking

habits, family structure, occupation, family income, edu-

cation, weight, height and changes in diet in the previous

1 month. BMI was calculated by dividing self-reported

body weight (kg) by the square of self-reported height (m2).

The self-administered questionnaire in the second

survey included the Japanese version(18) of the Edinburgh

Postnatal Depression Scale(19,20), a ten-item self-reported

scale designed to screen for postpartum depression in

community samples. Each item is scored on a four-point

scale (from 0 to 3), giving a total score range of 0–30.

The scale rates the intensity of depressive symptoms pre-

sent within the preceding 7 d. Although a cut-off of 9/10

has been proposed to identify postpartum-depressive

symptoms(19), a cut-off of 8/9 was found to detect

depression among Japanese women with a specificity of

93 % and a sensitivity of 75 %(18). Postpartum depression

in the present study was therefore defined as present

when the Edinburgh Postnatal Depression Scale score

was $9. The questionnaire also elicited information on

medical problems in pregnancy as well as on the sex,

birth weight and date of birth of the infant born after the

baseline survey.

Statistical analysis

All statistical analyses were performed using Statistical

Analysis Systems statistical software version 9.1 (SAS

Institute, Inc., Cary, NC, USA).

Factor analysis to derive dietary patterns based on the

thirty-three predefined food groups from the DHQ was

conducted using the FACTOR PROCEDURE of the SAS

software. Intakes of these food groups (g food/d) were

adjusted for total energy intake using the residual

method(21). The number of factors was determined by

scree plots and the combination of foods on the factors.

A factor solution with three factors was found to be reason-

able and meaningful. The proportion of variance explained

by each factor was calculated by dividing the sum of the

squares of the respective factor loadings by the number

of variables. The factor score for each dietary pattern was

calculated by summing the intakes of food groups

weighted by their factor loadings(22), with each subject

receiving a factor score for each identified pattern. We

used these scores to rank the subjects according to the
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degree to which they conformed to the dietary pattern. All

data presented in the present study are from the

Varimax rotation. The validity of dietary patterns derived

from the DHQ has been reported previously(17).

Pearson’s correlation coefficients were calculated

between each score for dietary pattern and energy-

adjusted nutrients such as B vitamins (vitamins B2, B6,

B12 and folate) and n-3 PUFA (total n-3 PUFA, EPA and

DHA). To compare the risk of postpartum depression,

scores for each dietary pattern were categorised into quar-

tiles based on the distribution of the study participants. The

first quartile of each dietary pattern was used as a reference

category. Logistic regression analysis was used to estimate

both crude and multivariate ratios (OR) and 95 % CI of

postpartum depression (the dependent variable) for each

quartile category of dietary pattern (independent vari-

ables). Multivariate OR were calculated by adjusting for

potential confounding factors(5,7), including age (years,

continuous), gestation (weeks, continuous), parity (0 and

$1), cigarette smoking (never, former and current),

change in diet in the preceding 1 month (none or

seldom, slight and substantial), family structure (nuclear

and expanded), occupation (outside work and house-

wife), family income (,4 000 000, 4 000 000–5 999 999

and $6 000 000 ¥/year), education (,13, 13–14 and $15

years), season when data at the baseline survey were

collected (spring, summer, autumn and winter), BMI

(kg/m2, continuous), time of delivery before the second

survey (,4 and $4 months), medical problems in preg-

nancy (yes and no), baby’s sex (male and female) and

baby’s birth weight (g, continuous). Trends of association

were assessed by a logistic regression model assigning

consecutive integers (1–4) to the levels of the independent

variables. Possible interactions between dietary patterns

and several characteristics were also examined in the

multivariate model. All reported P values were two-tailed,

and a P value of ,0·05 was considered to be statistically

significant.

Results

The subjects’ characteristics are listed in Table 1. Of the

865 women, 591 (68·4 %) took part in the baseline survey

by the 20th week of gestation. A total of 121 subjects

(14·0 %) were classified as having postpartum depression.

Three dietary patterns were identified. The factor-

loading matrices for each dietary pattern are shown in

Table 2. Factor 1, which loaded heavily on green and

yellow vegetables, seaweeds, white vegetables, potatoes,

fish, fruits, shellfish and sea products, was labelled the

‘Healthy’ pattern. Factor 2, with high loadings for vegetable

oil, beef and pork, salt-containing seasonings, processed

meat, chicken and eggs, was labelled the ‘Western’ pattern.

Factor 3, with high loadings for rice, miso soup, sea

products, fish and pickled vegetables, was labelled the

‘Japanese’ pattern. Overall, the three dietary patterns

accounted for 22·1 % of the overall variance in food

intake. The Pearson correlation coefficients between each

dietary pattern and nutrients, such as B vitamins (vitamins

B2, B6, B12 and folate) and n-3 PUFA (total n-3 PUFA, EPA

and DHA), potentially protective against postpartum-

depressive symptoms were examined. The ‘Healthy’

pattern was significantly correlated with the intake of

vitamin B2 (r 0·42), vitamin B6 (r 0·71), vitamin B12

(r 0·48), folate (r 0·69), total n-3 PUFA (r 0·26), DHA

(r 0·40) and EPA (r 0·42). The ‘Western’ pattern was signifi-

cantly correlated with the intake of total n-3 PUFA (r 0·51).

In contrast, the ‘Japanese’ pattern was significantly

correlated with the intake of total n-3 PUFA (r 0·33),

DHA (r 0·46) and EPA (r 0·48).

Crude and multivariate OR (95 % CI) for postpartum

depression across quartiles of all three dietary patterns

are shown in Table 3. No association was observed

Table 1. Characteristics of 865 Japanese women who participated in
the Osaka Maternal and Child Health Study, Japan

(Mean values and standard deviations or percentages)

All (n 865)

Variable Mean SD

Baseline characteristics
Age (years) 29·9 4·0
BMI (kg/m2) 21·5 2·8
Gestation (weeks) 18·0 6·8
Parity of 1 or more (%) 50·9
Cigarette smoking (%)

Never 71·6
Former 11·8
Current 16·7

Changes in diet in the previous 1 month (%)
None or seldom 28·8
Slight 44·3
Substantial 26·9

Nuclear family structure (%) 87·3
Occupation (%)

Outside work 29·0
Housewife 71·0

Family income (¥/year, %)
, 4 000 000 28·9
4 000 000–5 999 999 39·9
$ 6 000 000 31·2

Education (years, %)
, 13 29·7
13–14 42·4
$ 15 27·9

Season when data were collected (%)
Spring 32·1
Summer 16·4
Autumn 22·0
Winter 29·5

Characteristics at the postnatal assessment
Postpartum depression (%)* 14·0
Time of delivery before the assessment (months, %)

, 4 50·4
$ 4 49·6

Medical problems in pregnancy (%)† 7·9
Baby’s sex (male, %) 52·3
Baby’s birth wt (g) 3069 414

* Defined according to the Edinburgh Postnatal Depression Scale score of $9(18).
† Hyperemesis, hydramnios, oligoamnios, gestosis, abruptio placenta, placenta

previa or incompetent cervical os.
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between the ‘Healthy’ pattern and the risk of postpartum

depression. Compared with the first quartile of the

‘Western’ pattern, only the second quartile of this pattern

was significantly associated with a decreased risk of post-

partum depression. This association remained significant

after adjustment for possible confounding factors, albeit

with slight attenuation (multivariate OR 0·52, 95 %

CI 0·30, 0·93). Compared with the first quartile of the

‘Japanese’ pattern, only the second quartile of this pattern

was associated with a lower risk of postpartum

depression, but the association disappeared after adjust-

ment for possible confounding factors (multivariate OR

0·56, 95 % CI 0·30, 1·02).

Discussion

The primary aim of the present study was to investigate the

relationship between dietary patterns during pregnancy

and the risk of postpartum depression. We hypothesised

that a dietary pattern high in the main food sources of

nutrients, such as B vitamins including folate (from veg-

etables and fruits) and marine-originated n-3 PUFA (from

fish and shellfish), potentially protective against postpar-

tum-depressive symptoms would be related to a decreased

risk of postpartum depression(23,24). In the present study,

we found the fact that the ‘Healthy’ pattern, characterised

by a high intake of green and yellow vegetables, seaweeds,

white vegetables, potatoes, fish, fruits, shellfish and sea

products, was significantly correlated with the intake of

vitamins B2, B6, B12, folate, total n-3 PUFA, DHA and

EPA. However, no evident association was observed

between the ‘Healthy’ pattern and the risk of postpartum

depression in the present study. Furthermore, our previous

examination of the relationship between postpartum

depression and dietary intake at the food(7) and nutrient

levels(5) among the same subjects also showed no clear

inverse relationships between the intake of fish, n-3

PUFA, folate and B vitamins and the risk of postpartum

depression(5,7). In the present study of Japanese women,

we could not substantiate evident exposure–response

associations between dietary patterns and the risk of

postpartum depression regardless of the consideration of

the cumulative effects of possibly protective nutrients,

although only the second quartile of the ‘Western’ pattern

was associated with the lower risk of postpartum

depression.

To our knowledge, this is the first study to examine the

relationship between dietary patterns and the risk of

postpartum depression. To date, however, only three

studies have examined the relationship of dietary pattern

with depression among general populations(25–27). In a

large British middle-aged population(25), a ‘whole food’

pattern (vegetables, fruits and fish) was associated with

a lower risk of 5 years latter depressive symptoms,

whereas a ‘processed food’ pattern (sweetened desserts,

fried food, processed meat, refined grains and high-fat

dairy products) was associated with a higher risk. Similar

findings were also observed in the Traditional dietary

pattern and the Western pattern among Australian

women(26). In a study of participants in the SUN Pro-

ject(27), higher adherence to the Mediterranean dietary

pattern, characterised by high intakes of vegetables,

fruit and nuts, cereal, legumes and fish, a high ratio

of MUFA:SFA, moderate alcohol, a low intake of meat

products and whole-fat dairy products, was associated

with a lower risk of the incidence of clinical depression.

The present findings are at variance with these previous

studies. The reason for this inconsistency is unknown,

but pathophysiological differences such as the drastic

change in hormonal level throughout pregnancy and

increasing overall nutrient requirements of pregnant

women might be related(3,28).
Several limitations of the present study warrant

mention. First, the diagnosis of postpartum depression

was established by a self-report rating scale (i.e.

Edinburgh Postnatal Depression Scale) rather than by

Table 2. Factor-loading matrix for the major dietary patterns identified
from a self-administered diet history questionnaire among 865
Japanese women who participated in the Osaka Maternal and Child
Health Study, Japan

Factor 1
(Healthy)

Factor 2
(Western)

Factor 3
(Japanese)

Food group
Green and yellow vegetables 0·70* 0·15 0·00
Seaweeds 0·62* 0·01 0·15
White vegetables 0·61* 0·33* 0·01
Mushrooms 0·61* 0·03 0·07
Pulses 0·58* 0·09 0·19
Potatoes 0·46* 20·02 0·12
Fish 0·39* 20·05 0·36*
Fruits 0·37* 20·33* 20·05
Shellfish 0·27* 20·01 0·21
Sugar 0·10 0·06 0·01
Alcoholic beverages 20·11 0·11 0·05
Noodles 20·17 20·07 0·12
Soft drinks 20·34* 20·29* 0·02
Vegetable oil 20·10 0·57* 0·03
Beef and pork 0·03 0·55* 0·05
Salt-containing seasonings 0·21 0·53* 0·11
Processed meat 20·08 0·42* 20·01
Chicken 0·15 0·42* 0·07
Eggs 0·04 0·39* 0·03
Butter 0·04 0·21 20·12
Japanese and Chinese tea 0·03 0·15 0·12
Tea 20·04 20·06 20·01
Nuts 0·20 20·21 20·13
Fruit and vegetable juice 20·04 20·24 0·03
Rice 20·12 20·05 0·68*
Miso soup 0·12 20·10 0·55*
Sea products 0·32* 0·02 0·42*
Pickled vegetables 0·13 0·03 0·27*
Other soup 0·02 0·07 0·11
Coffee and cocoa 0·00 0·10 20·11
Dairy products 0·23 20·06 20·32*
Confectioneries 20·28* 20·34* 20·45*
Bread 20·06 20·15 20·65*

Variation explained (%) 9·4 6·4 6·3

* Absolute values ,20·25 or .0·25.
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a clinician-administered structured diagnostic interview.

The Edinburgh Postnatal Depression Scale was originally

designed as a screening test for depressive symptoms

within the previous 7 d. Moreover, the second survey

for the assessment of postpartum-depressive symptoms

was conducted at 2–9 months postpartum. However,

almost all subjects (89·2 %) took part in the second

survey at 3–4 months postpartum. Therefore, accurate

estimation of the incidence and prevalence of post-

partum depression might not be obtained due to the

limited assessment period.

Second, dietary data were obtained using a self-

administered diet history questionnaire. Although the

validity and reliability of our dietary questionnaire have

been evaluated(13,14,17), non-differential misclassification

might also exist in dietary exposures, and this may bias

the magnitude of the observed effects towards null. More-

over, our dietary questionnaire was designed to assess the

recent diet, namely the preceding 1 month before complet-

ing the questionnaire, rather than throughout pregnancy.

However, previous longitudinal studies have reported

that dietary patterns do not vary significantly through-

out pregnancy(29,30). We also assessed a change in diet

during the assessment period to account for the possibility

that the diet was changed due to reasons such as hyper-

emesis gravidarum. We found no significant interaction

between changes in diet in the past month and the dietary

patterns under investigation in relation to postpartum

depression (data not shown). Potential misclassification

associated with variability across subjects with regard to

the stability of diet during pregnancy is thus likely to be

negligible. The negative findings of the present study are

therefore unlikely to be ascribable to dietary assessment

during pregnancy.

Third, because of a lack of information on taking anti-

depressant medication, we could not control for taking

anti-depressant medication. In addition, although we

attempted to adjust for a number of potential confounding

variables, unknown or poorly measured confounders

could not be controlled. In particular, we could not control

for personal and family psychiatric history, sociocultural

factors or personal and family relationships because of a

lack of information.

Fourth, the study subjects were not a representative

sample of Japanese women in the general population,

and the present findings might not be generalised,

although the relatively high follow-up rate (86·3 %) mini-

mised the possibility of bias by loss of follow-up. Finally,

because our sample size was relatively small, statistical

power may have been insufficient to allow detection of

the association between dietary patterns and postpartum

depression.

In conclusion, this prospective study in Japanese

women failed to substantiate clear exposure–response

relationships of dietary patterns with the subsequent risk

of postpartum depression, although the second quartile

of the ‘Western’ pattern was associated with a lower

risk of postpartum depression. Further large-scale pro-

spective studies are needed to confirm the relationship

between dietary patterns and the risk of postpartum

depression, given the paucity of evidence on this issue.
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