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Abstract: Objectives: This study evaluated associations of score-based and nutrient-derived dietary patterns
with depressive symptoms in community-dwelling older Japanese. Design: Cross-sectional study. Setting:
Community-based. Participants: 982 community-dwelling adults aged 65 years or older. Measurements:
Score-based pattern was assessed by using dietary variety score (DVS), which covers 10 food group items in
Japanese meals. Nutrient-derived dietary patterns were identified by using reduced rank regression (RRR),
with folate, vitamin C, magnesium, calcium, iron, and zinc intakes as response variables. Depressive symptoms
were assessed with the Geriatric Depression Scale. Odds ratios (ORs) and 95% confidence intervals (CIs) were
calculated for these dietary patterns in multivariate logistic regression analyses with potential confounders. The
lowest consumption category was used as the reference group. Results: The prevalence of depressive symptoms
was 13.5%. Higher DVS was associated with fewer depressive symptoms (OR=0.52, 95% CI=0.27-1.03 for the
highest vs the lowest DVS; P for trend=0.031). The first RRR dietary pattern score was characterized by high
intakes of fish, soybean products, potatoes, most vegetables, mushrooms, seaweeds, fruits, and green tea and
a low intake of rice and was inversely associated with the prevalence of depressive symptoms (OR=0.53, 95%
CI=0.30-0.92; P for trend=0.030). Conclusion: Greater dietary variety and a dietary pattern characterized by high
intakes of fish, soybean products, potatoes, most vegetables, mushrooms, seaweeds, fruit, and green tea and a low
intake of rice were consistently associated with lower prevalence of depressive symptoms in community-dwelling
older Japanese. Therefore, both patterns identified the components of dietary habits essential to depression
prevention.
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Introduction

Depression is a common mental health disorder and
imposes substantial burdens on individuals and societies (1,
2). Depression is highly prevalent in older adults (1) and is
associated with reduced quality of life and increased risks
of suicide, functional decline, dementia, and frailty (2-4).
Identifying effective prevention strategies for depression is thus
an important public-health priority worldwide.

Diet is a modifiable factor in depressive symptoms, and
increasing evidence indicates a link between dietary factors
and such symptoms (5-8). Most previous studies focused on the
association of depression with specific nutrients or foods, such
as B vitamins, n-3 polyunsaturated fatty acids, fish, and fruits
and vegetables (5, 6), Although evidence regarding individual
nutrients and foods is important, people eat meals comprising
several foods, and the complex combinations of nutrients are
likely to have interactive effects (9). Thus, researchers should
use a dietary patterns approach to consider the effects of dietary
quality derived from whole diets rather than from specific
nutrients or foods (7, 8). Several such approaches have been
used to assess dietary quality, including a priori (hypothesis-
driven) approaches, which use diet quality scores or indices
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such as the Mediterranean diet score or healthy eating index,
a posteriori (data-driven) approaches, which use statistical
methods such as factor analysis/principal component analysis
and cluster analysis and, more recently, hybrid approaches
that use reduced rank regression (RRR), which combines the
characteristics of the first two approaches (10).

This study uses a priori and hybrid approaches to study
dietary quality in relation to depressive symptoms. Although
several indices of diet quality have been developed, we focus
instead on dietary variety. Consumption of a greater variety
of foods is considered more beneficial than a monotonous
diet; thus, dietary variety is mentioned in current dietary
guidelines for Americans and Japanese (11, 12). Several indices
for assessing dietary variety have been developed (13-16).
Dietary variety score (DVS) was developed by Kumagai et al.
as a measure of diet quality that considers variety among 10
consumed food groups (16). Because of its simplicity, DVS has
been used in research and practice among Japanese older adults
(17-20). Our previous study showed that greater dietary variety
was associated with lower risk for future declines in physical
performance among community-dwelling older adults (18);
however, associations with depressive symptoms have not been
examined.
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RRR (the hybrid approach) identifies the linear
combination of food groups (i.e., the dietary pattern) that best
explains variation in a set of response variables (nutrients
and biomarkers) hypothesized to be intermediates between
food groups and health outcome (21). In comparison with
other methods, RRR appears to be a more appropriate and
promising statistical method for identifying dietary patterns
associated with intakes of nutrients known to be related to an
outcome measure. It combines prior information about the
pathway from diet to depression and dietary information from
a study population. RRR has recently been used in nutritional
epidemiology, and several studies have examined associations
of dietary patterns assessed by RRR with depressive symptoms
(22-24).

Analytical approaches have unique strengths and limitations,
and the use of the above two methods for the same population,
after controlling for the identical potential confounders, may
improve our understanding of diet and depression. RRR is
useful in examining dietary patterns specific to the outcome
of interest. However, because RRR requires detailed dietary
assessment and analysis and depends on the data available,
it is not always applicable to the general population of older
adults. In contrast, DVS may be more useful in public-health
studies assessing population adherence to current dietary
guidelines. Because DVS can be evaluated with a short food-
based questionnaire, assessment is less burdensome for older
adults and does not require nutrient analysis and complicated
calculations. If the association between DVS and depression
is similar to that identified by RRR, DVS can be used as a
dietary screening tool to identify depression risk in older adults.
Therefore, the aim of the present study was to evaluate score-
based and nutrient-derived dietary patterns associated with
depressive symptoms in community-dwelling older Japanese.

Materials and methods

The present study used data previously collected for the
Hatoyama Cohort Study and Kusatsu Longitudinal Study, the
designs and protocols for which have been reported elsewhere
(25, 26). The participants were recruited from among older
adults aged 65 to 84 years who were randomly stratified by age
and area (in the Hatoyama Cohort Study) or had participated in
community-based health checkups (in the Kusatsu Longitudinal
Study). In the present analysis, we used a sample combined
from the two studies. Because data on dietary intake and
demographic characteristics were collected in the 2012 survey
of the Hatoyama Study and the 2013 survey of Kusatsu Study,
data for both time points were used in our cross-sectional study.
This study was approved by the Ethics Committee of the Tokyo
Metropolitan Institute of Gerontology, and written informed
consent was obtained from all participants.

Of the 1184 participants who agreed to participate in the
study (n=576 in the Hatoyama Cohort Study; n=608 in the
Kusatsu Longitudinal Study), we excluded participants with

missing information on DVS (n=21) or dietary intake (n =60),
those who reported energy intakes <600 kcal/d or =4000 kcal/d
(n =14), and those with missing data on depressive symptoms
(n=18) or covariates of the present study (n=89). Ultimately,
data from 982 participants (505 men and 477 women) aged 65
to 97 years were included in the analyses (Figure 1).
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The Geriatric Depression Scale (GDS) short-form was used
to assess depressive symptoms. The GDS is a 15-item scale
with scores ranging from 0 to 15 points (27, 28). A cutoff point
of 5/6 was adopted, and score of =6 points was considered to
indicate the presence of depressive symptoms (28).

Score-based dietary pattern

Diet index—based pattern was measured by using DVS,
developed by Kumagai et al (16). The DVS comprises 10 food-
based components, including meat, fish/shellfish, eggs, milk,
soybean products, green/yellow vegetables, potatoes, fruits,
seaweed, and fats/oils, which make up a large proportion of
daily main and side dishes for Japanese (29). A score of 1 was
assigned to items «eaten almost daily», and a score of 0 was
assigned to items «not eaten almost daily». The total score for
the DVS thus ranges from 0 to 10 points; higher scores indicate
greater dietary variety. We categorized the DVS into three
categories: low (DVS=0-3), medium (DVS=4-6), and high
(DVS=7 points) (18).

Dietary patterns derived from RRR

Habitual dietary intakes during the preceding 1-month
period were assessed with a validated, self-administered, brief
diet history questionnaire (BDHQ) (30, 31). Dietary intake
of 58 food and beverage items, energy, and specific nutrients
were calculated by using an ad hoc computer algorithm based
on the Standard Tables of Food Composition in Japan (32).
The validation procedure for the BDHQ has been described
elsewhere (30, 31).

RRR analysis was used to identify dietary patterns. RRR
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Table 1
Explained variation in nutrient and food intake and Spearman rank correlation between nutrients (response variable) and
RRR-derived dietary patterns

Dietary patterns Total explained variation

1 2 3 4 5 6
Explained variation in food intake, % 7.36 227 227 236 2.04 227 18.56
Explained variation in nutrients, % 7471 1203 6.89 332 1.97 1.02 99.94
Spearman rank correlation coefficient
Folate 090* -031* -0.09 -008 O0.I11* -0.13*
Vitamin C 0.80* -049* 009 025 -006 0.07
Magnesium 0.94*%  0.10 005 -0.11 -0.28* -0.05
Calcium 0.78* 0.28* 047* -0.02 O0.11* 0.02
Iron 093* -003 -023* -0.17* -001 0.18%
Zinc 0.77% 046* -0.30* 022* -001 -0.01
#P<0.001.
derives the linear functions of food groups that explain as much Statistical analysis

variation as possible in response variables (e.g., nutrients or
biomarkers) (21). The RRR method has been described in detail
by Hoffman et al. (21). Fifty-two food and beverage items were
used as predictors; six items were excluded, namely, sugar
added to coffee and black tea, three items usually added during
cooking (salt, oil, and sugar), table salt and salt-containing
seasoning at the table, and soup consumed with noodles.
Response variables were selected for six nutrients—folate,
vitamin C, magnesium, calcium, iron, and zinc—because these
response variables were used in a previous study in which
the first RRR dietary pattern score was associated with lower
depressive symptoms (22) and because these nutrients were
reported to protect against depressive symptoms in previous
studies (33-40). The six nutrients selected as response variables
and the 52 food and beverage items were energy-adjusted with
the density method. The extracted first dietary pattern score for
each participant was categorized into tertiles (T1-T3).

Covariates

The covariates used in the analyses were sex, age, study
area, education, living arrangement (single, with spouse only,
or other), smoking habit (never, former, or current smoker),
drinking habit (never/rarely, sometimes, or every day), exercise
habit (defined as engaging in exercise for 20 minutes or longer
more than three times per week during the previous 6 months),
self-perceived chewing ability (can chew anything/almost
anything, cannot chew much), mobility limitations (identified
through self-reported difficulty in walking 1 km or climbing
10 steps without resting), frequency of going outdoors, self-
reported medical history (hypertension, diabetes mellitus, heart
disease, stroke, cancer, chronic obstructive pulmonary disease),
experience of hospitalization during the past year, body mass
index (calculated as weight in kilograms divided by height in
meters squared), energy intake, and hours slept per night.

The characteristics of the study population in relation to
depression status were compared by using the Mann—Whitney
U test for continuous variables or the chi-square test for
categorical variables. Associations between the dietary pattern
extracted by RRR and nutrients as response variables were
evaluated by using Spearman rank correlation coefficients.
Odds ratios (ORs) and 95% confidence intervals (ClIs) for
depression were calculated for each category of DVS (Low-—
High groups) and primary dietary pattern score (T1-T3). The
lowest category of each score was used as the reference in the
analyses. The first model was the crude model (model 1). The
next model (model 2) was adjusted for age (years, continuous),
sex (dummy, O = men, 1 =women, and study area (dummy, O
= Hatoyama, 1 = Kusatsu) and further adjusted, in model 3,
for education (years, continuous), living arrangement (dummy,
0 = single, 1 = with spouse only, 2 = other), smoking habit
(dummy, O = current, 1 = former, 2 = never), drinking habit
(dummy, 0 = every day, 1 = sometimes, 2 = none/rarely),
exercise habit (dummy, 0 = no, 1 = yes), self-perceived
chewing ability (dummy, O = can chew anything/almost
anything, 1 = cannot chew much), mobility limitation (dummy,
0 = no, 1 = yes), frequency of going outdoors (dummy, 0 =
no, 1 = yes), medical history (hypertension, diabetes, cancer,
stroke, heart disease, chronic obstructive pulmonary disease)
(dummy, O = no, 1 = yes), experience of hospitalization during
the past year (dummy, O = no, 1 = yes), body mass index
(kg/m?, continuous), total energy intake (kcal/d, continuous),
and hours slept per night (hour, continuous). Tests for linear
trends were conducted by using each category of DVS and
dietary pattern score as a continuous variable in the logistic
regression models. A two-sided P-value of <0.05 was regarded
as statistically significant. Dietary pattern analyses (RRR) were
performed with SAS version 9.4, and the remaining analyses
were performed with IBM SPSS Statistics version 23.
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Food group

Factor loadings®

Low-fat milk and yogurt

Milk and yogurt

Chicken

Pork/beef

Ham/sausage/bacon

Liver
Squid/octopus/shrimp/shellfish
Small fish with bones

Canned tuna

Dried fish/salted fish

Oily fish

Lean fish

Egg

Tofu/atsuage®

Natto

Potatoes

Pickled green leaves vegetables
Other pickles
Lettuces/cabbage (raw)

Green leaves vegetables
Cabbage/Chinese cabbage
Carrots/pumpkin

Japanese radish/turnip

Other root vegetables
Tomatoes

Mushrooms

Seaweeds

Western-type confectioneries
Japanese confectioneries

Rice crackers/rice cake/okonomiyaki®
Ice cream

Citrus fruits
Persimmons/strawberries/kiwifruits
Other fruits
Mayonnaise/dressing

Bread

Buckwheat noodles

Japanese wheat noodles

Chinese noodles

0.07
0.08
0.07
0.06
0.05
0.05
0.10
0.23
0.06
0.16
0.10
0.11
0.13
0.25
0.17
0.20
0.09
0.07
0.20
0.31
0.25
0.26
0.21
0.23
0.18
0.24
0.22
-0.09
-0.04
-0.03
-0.09
0.11
0.15
0.09
0.04
-0.08
-0.01
0.01
-0.08

Spaghetti and macaroni -0.02
Green tea 0.15

Black tea/Oolong tea 0.01

Coffee -0.01
Cola drink/soft drink -0.12
100% fruits and vegetable juice 0.06

Rice -0.16
Miso soup -0.02
Sake -0.10
Beer -0.10
Shochu? -0.14
Whisky -0.08
Wine -0.04

a. Factor loadings with an absolute value of =0.15 are shown in bold; b. atsuage: deep-
fried tofu; c. okonomiyaki: meat/fish and vegetable pancake; d. Shochu: a Japanese
distilled beverage

Results

Table 1 shows explained variation in nutrients and food
intake and Spearman rank correlation between nutrients
(response variable) and RRR-derived dietary patterns. In total,
RRR extracted six dietary patterns, which in total explained
18.56% of the variation in the food groups and 99.94% of
the variation in the response variables. The first RRR pattern
accounted for 7.36% of the variation in the food groups and
74.71% of explained the total variation in all responsible
variables, whereas the remaining dietary patterns explained less
than 2.36% and 12.03% of the variation. Thus, we used the first
RRR pattern in subsequent analyses. The first RRR pattern was
highly correlated with intakes of each nutrient (all Spearman
rank correlation coefficients =0.77, P<0.001). The first RRR
pattern score was moderately associated with DVS (Pearson
correlation coefficient=0.38, P<0.001).

Factor loading and explained variation of the first pattern
obtained from RRR are shown in Table 2. Factor loadings
represent the magnitude and direction of the contribution of
each food group to the pattern. A high positive loading indicates
a strong direct association between the food group and the
pattern, whereas a high negative loading reflects a strong
inverse association. Foods with an absolute factor loading of
more than 0.15 were considered to be characteristics of the
dietary pattern and included small fish with bones, dried fish/
salted fish, soybean products, potatoes, vegetables, mushrooms,
seaweeds, Persimmons/strawberries/kiwifruits, and green tea;
rice was the only food with a factor loading less than —0.15.

Table 3 shows the characteristics of the study participants
in relation to depression status. The prevalence of depressive
symptoms (GDS =6 points) was 13.5%, and the mean (SD)
DVS for all participants was 4.3 (2.4) points. As compared
with participants without depressive symptoms, those with
depressive symptoms were significantly older, had less
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Table 3
Characteristics of the study population, by depression status

Total No depression Depression p?
No. of participants 982 849 133
Age (y) 73.8 (5.6) 73.6 (5.6) 745 (5.4) 0.023
Education (y) 11.6 (3.0) 11.6 (3.0) 11.1(2.8) 0.034
Women (%) 48.6 495 429 0.156
Living alone (%) 16.1 155 19.5 0.327
Alcohol (%)
Daily 239 25.1 16.5 0.096
Sometimes 144 14.0 16.5
None/rarely 61.7 60.9 66.9
Smoking (%)
Current 95 8.7 143 0.043
Former 34.7 342 383
Never 55.8 57.1 474
Self-perceived chewing ability (%)
Can chew anything/most things 97.6 98.5 91.7 <0.001
Do not chew much 24 1.5 8.3
Exercise habit (%) 55.6 58.0 40.6 <0.001
Outdoors more than once a day (%) 78.3 80.1 66.9 <0.001
Mobility limitation (%) 15.8 134 30.8 0.001
Medical history (%)
Hypertension 46.0 455 49.6 0.371
Diabetes 12.9 12.7 143 0.617
Cancer 11.3 11.0 135 0.382
Stroke 6.7 6.1 10.5 0.059
Heart disease 15.8 14.6 233 0.010
COPD 49 4.7 6.0 0.517
Hospitalization (%) 8.9 8.0 143 0.018
BMI (kg/m?) 232 (3.1) 232 (3.1) 23.1(34) 0.539
Energy intake (kcal/day) 2028 (550) 2052 (550) 1871 (524) 0.001
Hours slept per night (h) 74(.3) 74(1.3) 7.1(1.4) 0.076

Abbereviations: COPD, chronic obstructive pulmonary disease; BMI, Body mass index; Data are means (SD) or percentages; a. P values are based on Mann-Whitney U test, for conti-

nuous variables, and the chi-square test, for categorical variables.

education, were more likely to smoke, had lower chewing
ability, and were less likely to have an exercise habit. In
addition, they went outdoors less frequently, were more likely
to have mobility limitations, heart disease, and experience
of hospitalization during the past year, and had lower energy
intakes.

Table 4 shows the ORs for depressive symptoms in relation
to DVS category and tertiles of dietary pattern score derived
from RRR. Higher DVS was significantly associated with
decreased prevalence of depressive symptoms in model 1

and model 2. After further adjustment for other covariates
(model 3), the inverse association was attenuated but remained
significant: the multivariable-adjusted ORs for depressive
symptoms in the lowest through highest DVS categories were
1.00 (reference), 0.68 (95% CI, 0.43-1.07), and 0.52 (0.27-
1.03), respectively (P for trend=0.031). The first RRR dietary
pattern was also inversely associated with the prevalence of
depressive symptoms in model 1 and model 2. After additional
adjustment, the ORs for the highest tertiles of RRR dietary
pattern score were almost identical. The multivariable-adjusted
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Table 4
Odds ratios and 95% confidence intervals for depressive symptoms, by category of dietary variety score and tertile of dietary
pattern scores derived by RRR

Number of cases/ Model 1* OR (95 % CI) Model 2* OR (95%CT) Model 3¢ OR (95%CI)
participants
Dietary Variety Score
Low (0-3) 76/386 1.00 (Reference) 1.00 (Reference)
Medium (4-6) 43/418 0.470.31-0.70) 049 (0.33-0.74) 0.68 (043 -1.07)
High (7-10) 14/178 0.35(0.19-0.63) 0.35(0.19-0.64) 0.52(0.27-1.03)
P for trend <0.001 <0.001 0.031
RRR pattern
T1 54/327 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
T2 49/328 0.89 (0.58-1.35) 0.84 (0.54-1.30) 0.90 (0.56-145)
T3 30/327 0.51(0.32-0.82) 0.51(0.31-0.85) 0.53 (0.30 -0.92)
P for trend 0.006 0.010 0.030

Abbereviations: OR, odds ratio; CI, confidence interval; T, tertile; a. Model 1: crude. b. Model 2: adjusted for sex, age, and study site. c. Model 3: adjusted for variables in Model 2 plus
education, living alone, smoking and drinking habits, exercise habit, self-perceived chewing ability, mobility limitation, frequency of going outdoors, medical history (hypertension,
diabetes, cancer, stroke, heart disease, and chronic obstructive pulmonary disease), hospitalization, body mass index, energy intake, and hours slept per night.

ORs for depressive symptoms in the lowest through highest
tertiles of pattern from RRR were 1.00 (reference), 0.90
(95% CI, 0.56-1.45), and 0.53 (0.30-0.92), respectively (P for
trend=0.030).

Discussion

In this cross-sectional study, we evaluated the associations
of score-based and nutrient-derived dietary patterns with
depressive symptoms in community-dwelling older Japanese.
Both the score-based score (DVS) and RRR dietary pattern
score were significantly associated with lower ORs for
depressive symptoms. To our knowledge, this is the first study
to apply different dietary pattern approaches, and in particular
DVS, to the same population and examine associations of these
dietary patterns with depression symptoms.

RRR has recently been used in nutritional epidemiology,
and several studies reported an association of RRR dietary
pattern score with depressive symptoms (22-24). A previous
cross-sectional study of the Japanese population utilized RRR
analysis with the same response variables used in our study.
A dietary pattern characterized by high intakes of vegetables,
fruits, mushrooms, seaweeds, soybean products, and green
tea was associated with lower prevalence of depressive
symptoms (22). A longitudinal study of an Italian population
used RRR analysis (with EPA+DHA, folate, magnesium, and
zinc as response variables) and found that a dietary pattern
characterized by high intakes of vegetables, fruits, grains,
potatoes, fish, and olive oil and moderate intakes of red
and processed meat was significantly associated with lower
depressive symptoms (23). Although RRR analysis likely

depends on the dataset available for a given population, we
were able to determine that the present dietary pattern was
consistent with the findings of previous studies.

Using previous findings (22, 33-40), we chose intakes
of folate, vitamin C, magnesium, calcium, iron, and zinc as
response variables in RRR analysis. Although several pathways
have been implicated in mental illness, these vitamins
and minerals may protect neuronal cells against oxidative
damage and are involved in synthesis and metabolism of
neurotransmitters that affect mood (41). Because our RRR-
derived pattern was positively correlated with intakes of each
nutrient (Pearson correlation coefficients all =0.77), RRR
analysis succeeded in extracting a dietary pattern that both
reflected intakes of nutrients known to be related to depressive
symptoms and was associated with depressive symptoms.

Although the correlation between first RRR pattern score
and DVS was moderate, we noted commonalities across diet
quality measures. Both approaches considered fish, soybean
products, potatoes, vegetables, seaweeds, and fruit. A recent
meta-analysis of observational studies reported associations of a
priori methods (e.g., diet quality scores) and a posteriori dietary
patterns (e.g., principal component analysis) with depression. A
healthy dietary pattern (characterized by higher intakes of fruit,
vegetables, fish, and whole grains) was inversely associated
with depression (7). Although several approaches have been
used to identify dietary patterns, past and present results suggest
that a dietary pattern with higher intakes of beneficial foods
(e.g., fruits/vegetables and fish) reduces depression risk.

In the present study, age- and sex-adjusted ORs for
depression were significantly lower for participants in the
highest DVS categories those for those in the lowest categories,
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and this association remained significant after adjustment for
additional covariates. As compared with the dietary pattern
derived by RRR, the magnitude of attenuation after adjustment
for other covariates was relatively large. In particular, the
association was attenuated after additional adjustment for
energy intake (data not shown). Higher DVS was associated
with higher energy intake (whereas RRR pattern score was
associated with lower energy intake); thus, total energy intake
might confound the association between depression risk and
DVS. A recent analysis of longitudinal data reported that
energy intakes started to decrease in men and women in their
40s to 70s (42) and that dietary variety declined in women in
their 60s (43). The present and previous findings suggest that
total energy intake has a role in depression and that, in addition
to dietary variety, consuming a diet with sufficient energy
content is important.

In contrast, the magnitude of the decreased risk was as
large as that for the highest tertile of RRR dietary pattern
score. Unlike RRR method, score-based patterns such as DVS
represent ideal dietary patterns and do not identify dietary
patterns specific to a disease of interest. Nevertheless, our
findings indicate that DVS also captures dietary patterns
relevant to depression risk. DVS is a simple measure of
dietary quality and can be assessed with a short food-based
questionnaire. It is less burdensome for older adults and does
not require nutrient analysis or complicated calculations
and therefore might be valuable in assessing dietary quality
associated with depressive symptoms for non-specialist
researchers and health care providers in the community.

The strengths of this study include its large population
sample of community-living older adults and the use of a food
frequency questionnaire validated for Japanese populations.
Additionally, by using two dietary pattern approaches, this
study yielded insights for developing strategies that might
prevent depression by modifying diet.

The limitations of this study also warrant mention.
First, because it is a cross-sectional study, the direction of
the associations cannot be determined. Thus, we could not
exclude the possibility that the choice of foods determining
the dietary pattern had changed as a result of depressive
symptoms. Second, despite adjustment, the possibility of
residual confounding cannot be ruled out. Although we adjusted
for important covariates, our analysis may not encompass all
factors that potentially affect depressive symptoms. Finally,
this study included community-dwelling older people who
were relatively well functioning and able to participate
in the assessments at the community center on their own.
Furthermore, as compared with the included participants, those
excluded from statistical analyses were less educated, went
outdoors less frequently, and were more likely to be living
alone, to have been hospitalized during the past year, and to
have mobility limitations and depression. Hence, we cannot
exclude the possibility of selection bias.

Conclusions

In conclusion, greater dietary variety and a dietary pattern
characterized by high intakes of fish, soybean products,
potatoes, most vegetables, mushrooms, seaweeds, fruits, and
green tea and a low intake of rice were inversely associated
with the prevalence of depressive symptoms. Our findings
indicate that improvement in diet quality may help prevent
depression and that both the score-based approach and
empirically driven RRR approach are valuable for evaluating
diet associated with depressive symptoms. Future studies,
especially those with a prospective design, are needed in order
to confirm these associations.
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