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Background: Evidence suggests that poor mental health (MH) is a risk factor for the health of older adults.
Dietary diversity is considered to be related to healthy aging. However, the relationship between diet and
MH is still unclear. Therefore, the purpose of this study was to investigate the relationship between dietary
diversity score (DDS) and anxiety and depression among centenarians and their offspring and spouses.
Methods: Our study was observational and cross-sectional. The Generalized Anxiety Disorder Scale (GAD-
7), the 15-item version of the Geriatric Depression Scale (GDS-15), and the dietary frequency questionnaire
were used to measure the status of anxiety, depression, and dietary diversity. Data were analyzed by Student’s
t-test, i test, Mann-Whitney U test, correlational analysis, and univariate or multivariate logistic regression.
Results: Among the 288 older adults, 12.8% reported symptoms of depression, and 8.7% reported anxiety.
People with a lower dietary diversity had higher rates of anxiety and depression. After controlling for age,
place of residence, economic status, alcohol drinking, and physical activity, a lower DDS was found to be
a risk factor for depressive symptoms [odds ratio (OR): 2.237; 95% confidence interval (CI): 1.009-4.959;
P=0.048]. DDS was negatively correlated with depression score in older adults (r=-0.224; P<0.001),
especially offspring and their spouses (r=-0.275; P<0.001). However, no significant relationship was observed
between DDS and anxiety. In addition, eating legumes (OR: 0.415; 95% CI: 0.188-0.920; P=0.030) and nuts
(OR: 0.255; 95% CI: 0.116-0.561; P=0.001) at least once a week can act as protective factors for depression.
Eating nuts (OR: 0.405; 95% CI: 0.168-0.978; P=0.044) and meat (OR: 0.396, 95% CI: 0.161-0.975;
P=0.044) at least once a week can act as protective factors for anxiety.

Conclusions: These results suggest an association between low dietary diversity and a higher incidence of
mental disorders. Further, the possibility of reverse causality cannot be ruled out. It is necessary to conduct
further prospective studies.
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Introduction

With the progressive aging of the population and the
extension of people’s life expectancy, the number of people
aging into exceptional longevity is rapidly expanding
worldwide (1). At the same time, anxiety and depression
have become the most common mental health (MH)
problems among older adults (2). According to the World
Health Organization (WHO), approximately 20% of older
adults aged >60 years old have varying degrees of depressive
symptoms (3). Even beyond diagnosed conditions,
subclinical symptoms of depression and anxiety also severely
limit psychosocial functioning, not only diminishing quality
of life but also impairing cognitive function, reducing well-
being, and, in extreme cases, precipitating suicide (4,5). The
MH issues incur a massive burden on individuals, families,
and national health services (6). The common branch
between longevity health sciences (LHS) and MH consists
of personal sanogenesis at an individual level and public
health at the societal level (7). There is evidence that the
MH of people older than 95 years is a significant predictor
of longevity (8). Thus, depression and anxiety among older
adults cannot be ignored, and how to maintain MH has
become a challenge for China in achieving the Healthy
2050 plan (9).

In recent years, there has been considerable interest
in the relationship between diet and MH. The field of
nutritional psychiatry (10) is a rapidly growing one, and in
fact, epidemiological studies have shown that adherence
to a healthy dietary patterns, such as the Mediterranean
diet (MED) and vegetarian diet, can reduce the risk of
depression (11-13). In addition, studies of new interventions
to implement dietary changes show promise in preventing
and treating depression (14). However, most of these dietary
patterns were developed based on data from Western
populations, and some food groups included in these
patterns are consumed differently among Chinese people in
terms of quantity and the cooking methods used (15). Thus,
the applicability of these patterns in Chinese populations
remains unclear. Dietary diversity score (DDS), which has
been universally recognized as a critical element of high-
quality diets, is recommended in dietary guidelines (16,17).
There is evidence that dietary diversity is an essential
determinant of health and survival, especially in the aged
(18,19). Its simple scoring method can be applied to a wide
range of different populations and all age groups. People,
especially older adults, can understand DDS without having
to consult a nutritionist. Given the enormous burden of
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mental disorders, the relationship between dietary diversity
and anxiety and depression needs to be clarified so that a
basis for formulating dietary intervention measures can
be constructed. Indeed, even small improvements in diet
can be of great benefit to the MH and well-being of aging
individuals (20).

However, as far as we know, no study has examined
the relationship between dietary diversity and MH in
Chinese older adults, particularly centenarians, and thus
the relationship between their eating habits and the MH
of this population is still unclear. In the present study, our
primary objectives were to (I) investigate the prevalence
of depression and anxiety symptoms in an older adult
population and (II) explore the relationship between dietary
diversity and the probable disorders of depression and
anxiety. We present the following article in accordance with
the STROBE reporting checklist (available at https://apm.
amegroups.com/article/view/10.21037/apm-21-1449/rc).

Methods
Study design and participants

The distribution of longevity population is geographically
clustered. The United Nations standard for assessing the
“Longevity region” is that there should be more than
75 centenarians per million people (21,22). The ratio of
centenarians in Rugao reached 36.9 per 100,000 people.
Our research region of Rugao was voted “China’s longevity
region” and “the world’s longevity region” in 2008 and
2011 (21). We implemented a cross-sectional study of older
adults in Rugao, Jiangsu province from May to August
2020. Through the government’s help, we attempted to
identify the centenarians living there and included them in
the study. We also surveyed their offspring and spouses who
lived with them. The subjects were invited to participate
in the study if they met the following eligibility criteria:
(I) be able to communicate, (II) centenarians are required
to be over 100 years old, which means the date of birth on
the ID card is earlier than December 31, 1921 and (III)
the offspring/spouse group must be over 60 years old. The
exclusion criteria were: (I) serious physical illness resulting
in any special diet, (II) inability to understand the question
and (III) not finishing the questionnaire. The study was
conducted in accordance with the Declaration of Helsinki (as
revised in 2013). The study protocol and the consent form
were approved by the Ethics Committee of The Affiliated
Hospital of Nantong University and written informed
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consent was obtained from all participants. The Clinical
"Irial Registration number for this study is 2019-K045.

Assessment of dietary diversity

The DDS was used as an indicator of diet quality based
on previous studies in Bangladesh that have linked DDS
to dietary nutrient intakes (23). Based on the Food
and Agriculture Organization of the United Nations
(FAO) [2013] guidelines, we measured DDS through
the use of questionnaires. We investigated the frequency
of consumption of 9 food types through face-to-face
interviews, including vegetables, fruits, legumes, and their
products, nuts, meat, eggs, fish, dairy and its products, and
tea. We asked participants how often they ate one of the
above, giving 1 point if they answered at least once a week
and giving no points otherwise. Each food was scored, and
the scores were added together into a final score that could
range from 0 to 9, with higher scores indicating better
dietary diversity. According to the suggestions of FAO
and the method used in Yin et al’s (24) research, DDS was
divided into a low group and a high group, as determined
by the mean value.

Assessment of anxiety and depression

The Generalized Anxiety Disorder Scale (GAD-7) (25)
is a 1-dimensional instrument designed to detect anxiety
that has been validated in the general population (26).
The item scores range from 0 (not at all) to 3 (nearly every
day); therefore, GAD-7 scores range from 0 to 21, with
scores of >5, >10, and >15 represent mild, moderate, and
severe anxiety symptom levels respectively (25). Our study
considered scores between 0 and 4 to represent normal and
those between 5 and 21 to represent abnormal. The 15-item
version of the Geriatric Depression Scale (GDS-15) (27)
was used to detect depression, and it has been validated in a
community sample of individuals over 85 years of age (28).
Participants were asked to answer yes or no to each item
based on how they felt over the past 2 weeks on a scale of
0 to 15. The totaled GDS scores were classified as follows:
0-4= normal and 5-15= depression (29).

Covariate assessiment

Data on age, gender, smoking, alcohol drinking, place of
residence, degree of education, marital status, employment
status, economic conditions, physical exercise, a history
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of chronic diseases (including hypertension, diabetes, and
stroke), and body mass index (BMI) were obtained by a self-
administered questionnaire. The Barthel Index (BI) was
used to evaluate the level of dependence of an individual
in 10 instrumental activities of daily living. Lower scores
indicated poorer physical function (30).

Statistical analysis

Statistical analysis for this study was performed using
SPSS software (version 21). A total of 288 individuals
were divided into 2 groups, centenarians (=100 years old)
and their offspring and spouses (<100 years old). Normally
distributed data, assessed by a Kolmogorov-Smirnov
test of normality, were presented as mean values with
standard deviation (SD); non-normally distributed data
were presented as medians with interquartile range
(IQR). Categorical variables were expressed as numbers
(percentage). Participants’ psychological status (normal or
abnormal) was compared by #-test or Mann-Whitney U for
continuous variables and by chi-square test for categorical
variables. Binary logistic regression was used to analyze
the odds ratio (OR) and 95% confidence intervals (Cls) of
low DDS to explore the associations of DDS with anxiety
and depression, for which the anxiety and depression status
were each used as dependent variables. We also assessed the
relative contributions of the 9 food groups included in DDS
concerning anxiety and depression. A P value <0.05 was
considered to be statistically significant.

Results
Sociodemograpbic characteristics of the sample

In total, 288 individuals, including 38 (13.19%)
centenarians, were analyzed in this research, and their basic
characteristics are described in 7ible 1. The median age of
all the participants was 72 [68-79] years old, with a BMI of
24.37+3.90. The median age of the centenarian group was
101 [100-102] years old, and the oldest was 110 years old.
BI reflected the good physical function of this older adult
group, with 84% being judged as an independent. The
prevalence of depression and anxiety symptoms was 12.8%
and 8.7%, respectively, among the older adults. However, in
the centenarians, the prevalence of depression and anxiety
was 13.2% and 5.3%, respectively. The median score
for dietary diversity was 6 [4-7]. We defined low dietary
diversity as having a DDS score of less than 5, and 45.1% of
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Characteristics

Total (n=288)

Centenarians (n=38)

Offspring and spouse (n=250)

Age (median, IQR)

BMI (mean, SD)

Female (n, %)

Place of residence (n, %)
Urban
Rural

Degree of education (n, %)
<9 years
>9 years

Marital status (n, %)
Married
Spinsterhood/widowed

Employment status (n, %)
Paid work (part-time or full time)
Farmer/homemaker

Enough money to live on (n, %)
Yes
No

Smoking (n, %)

Never
Yes

Alcohol drinking (n, %)
Never
Yes

Stroke (n, %)

Hypertension (n, %)

Diabetes (n, %)

Physical exercise (n, %)

Bl (median, IQR)

Bl classification (n, %)
Independent
Dependent

GAD-7 (median, IQR)

Anxiety (n, %)

GDS-15 (median, IQR)

72 [68-79]
24.37+3.9
152 (52.8)

57 (19.8)
231 (80.2)

253 (87.8)
35 (12.2)

218 (75.7)
70 (24.3)

114 (39.6)
174 (60.4)

242 (84.0)
46 (16.0)

198 (68.8)
90 (31.3)

134 (46.5)
154 (53.5)
28 (9.7)
107 (37.2)
23 (8.0)
111 (38.5)
100 [100-100]

242 (84.0)
46 (16.0)
0 [0-2]
25 (8.7)
2 [1-3]

101 [100-102]
20.93+3.65
31(81.6)

7 (18.4)
31(81.6)

1 (2.6)
37 (97.4)

5(13.2)
33 (86.8)

35 (92.1)
3(7.9)

29 (76.3)
9 (23.7)

19 (50.0)
19 (50.0)
1(2.6)

7 (18.4)

2 (5.3)

9(23.7)
90 [80-96.25]

9 (23.7)
29 (76.3)
0 [0-0]
2 (5.3)
2 [1-3]

71 [67-76]
24.89+3.64
121 (48.4)

50 (20.0)
200 (80.0)

216 (86.4)
34 (13.6)

217 (86.8)
33 (13.2)

109 (43.6)
141 (56.4)

207 (82.8)
43 (17.2)

169 (67.6)
81 (32.4)

115 (46.0)
135 (54.0)
27 (10.8)
100 (40.0)

21 (8.4)
102 (40.8)
100 [100-100]

233 (93.2)
17 (6.8)
1 [0-2]
23 (9.2)
3[1-3]

Table 1 (continued)
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Characteristics Total (n=288)

Centenarians (n=38) Offspring and spouse (n=250)

Depression (n, %) 37 (12.8)
DDS (median, IQR) 6 [4-7]
DDS level (n, %)
Low DDS 130 (45.1)
High DDS 158 (54.9)

5(13.2) 32 (12.8)
6 [5-7] 6 [4-7]
15 (39.5) 115 (46.0)
23 (60.5) 135 (54.0)

IQR, interquartile range; BMI, body mass index; SD, standard deviation; Bl, Barthel Index; GAD-7, the Generalized Anxiety Disorder Scale;
GDS-15, the 15-item version of the Geriatric Depression Scale; DDS, dietary diversity score.

the older adults were classified as low dietary diversity.

Association of general characteristics of study participants
with depression and anxiety status

As shown in Table 2, through comparing the differences
between people with or without depression/anxiety, we
found that people with depression or anxiety symptoms
were more likely to have a low DDS. Moreover, people with
a lower DDS had higher rates of anxiety and depression
(Table 3). People with depression were more likely to live
in rural areas, with insufficient daily living expenses and
low frequency of physical exercise (P<0.05). In addition,
those who never drank and did not have enough money to
live on showed more anxiety (P<0.05). However, age, BMI,
gender, educational level, marital status, employment status,
smoking, BI score, stroke, hypertension, and diabetes were
not associated with depression or anxiety (P>0.05).

Depression scores were negatively correlated with DDS

Correlation analysis after adjusting variables found that
DDS was negatively correlated with depression score
among all 288 older adults (r=-0.224; P<0.001). DDS scores
of offspring and spouses were also negatively correlated with
depression scores (r=-0.275; P<0.001), but this correlation
was not found in the centenarian group. No correlation was
found between DDS and anxiety scores (Table 4).

Higher dietary diversity as a protective factor against
depression among elderly

We conducted binary logistic regression, taking each of
depression and anxiety as dependent variables (7able 5).
DDS level was directly incorporated into the regression
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equation as an independent variable, and the crude OR
value was obtained, which indicated that low DDS was
a risk factor for depression (OR: 3.341; 95% CI: 1.58-
17.061; P=0.002). After adjustments were made for age,
place of residence, sufficient income for daily living, and
alcohol intake, we found that low DDS had a higher risk
of depression than did high DDS (OR: 2.237; 95% CI:
1.009-4.959; P=0.048). However, regression analysis found
no evidence for a predictive utility of dietary diversity for
anxiety.

Effects of various dietary components on anxiety and
depression

The comparison of consumption of various dietary
components showed that group those with depression
ingested fewer fish, eggs, meat, nuts, and legumes and their
products than did people without depression; meanwhile,
those with anxiety ingested fewer meat and nuts than those
without anxiety (Figure S1). In the multivariate logistic
regression models that were controlled for demographic
characteristics, we found that consumption of legumes (OR:
0.415; 95% CI: 0.188-0.920; P=0.030) and nuts (OR: 0.255;
95% CI: 0.116-0.561; P=0.001) at least once a week was a
protective factor for depression, while consumption of nuts
(OR: 0.405; 95% CI: 0.168-0.978; P=0.044) and meat (OR:
0.396, 95% CI: 0.161-0.975; P=0.044) at least once a week
was a protective factor for anxiety (Tables 6,7).

Discussion

Our study found that the incidence of anxiety and depression
among the older adults living in the longevity area of
Rugao was relatively low, whether in centenarians or their
offspring and spouses. The overall prevalence of depressive
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Depression Anxiety
Variables
t/z/OR 95% Cl P t/z/OR 95% Cl P
BMI? -0.593 - 0.554 1.235 - 0.218
Age® -1.445 - 0.149 -0.241 - 0.809
DDS® -4.042 - <0.001* -2.566 - 0.010*
Gender®
Male 0.832 0.415-1.688 0.604 0.602 0.257-1.412 0.240
Female Ref - Ref -
Place of residence®
Urban 0.097 0.013-0.712 0.005* 0.154 0.020-1.163 0.070
Rural Ref - Ref -
Degree of education®
<9 years 0.675 0.259-1.756 0.589 0.702 0.226-2.178 0.767
>9 years Ref - Ref -
Marital status®
Married 0.626 0.296-1.323 0.217 1.018 0.390-2.660 0.970
Spinsterhood/widowed Ref - Ref -
Employment status®
Paid work (part-time or full time) 0.701 0.337-1.459 0.341 0.697 0.290-1.673 0.417
Farmer/homemaker Ref - Ref -
Enough money to live on®
Yes 0.207 0.097-0.440 <0.001* 0.238 0.099-0.570 0.002*
No Ref - Ref -
Smoking®
Never 1.086 0.511-2.307 0.831 1.910 0.693-5.263 0.204
Yes Ref - Ref -
Alcohol drinking®
Never 1.820 0.902-3.672 0.091 3.259 1.316-8.066 0.008*
Yes Ref - Ref -
Stroke®
Yes 0.495 0.112-2.176 0.514 0.364 0.047-2.800 0.511
No Ref - Ref -
Hypertension®
Yes 0.788 0.378-1.642 0.524 1141 0.493-2.639 0.758
No Ref - Ref -
Table 2 (continued)
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Table 2 (continued)
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Depression Anxiety
Variables
t/z/OR 95% Cl P t/z/OR 95% Cl P
Diabetes®
Yes 1.019 0.287-3.614 >0.999 1.002 0.221-4.546 >0.999
No Ref - Ref -
Physical exercise®
Never 3.716 1.497-9.226 0.003* 1.682 0.679-4.167 0.257
Yes Ref - Ref -
BI°
Independent 0.647 0.275-1.521 0.315 0.568 0.214-1.510 0.389
Dependent Ref - Ref -

3 t-test; °, Mann-Whitney U; °, chi-square test. *, P<0.05. OR, odds ratio; Cl, confidence interval; BMI, body mass index; DDS, dietary

diversity score; Bl, Barthel Index; Ref, reference.

Table 3 Influence of low or high DDS on anxiety and depression in
the elderly

Variables Low DDS, n (%) High DDS, n (%) P
Depression 0.001*
Yes 26 (20.0) 11 (7.0)
No 104 (80.0) 147 (93.0)
Anxiety 0.047*
Yes 16 (12.3) 9 (5.7)
No 114 (87.7) 149 (94.3)

*, P<0.05. DDS, dietary diversity score.

Table 4 Correlation between the scores of dietary diversity,
depression and anxiety in different age groups

Depression score” Anxiety score®

Groups

r P r P
Total -0.224  <0.001*  -0.082 0.165
Centenarians 0.138 0.430 0.077 0.657
Offspring and spouses  -0.275  <0.001* -0.098 0.124

?, adjusted for place of residence, enough money to use, and
physical exercise; °, adjusted for enough money to use and
alcohol drinking. *, P<0.05.

© Annals of Palliative Medicine. All rights reserved.

symptoms in older adults in other countries ranges from
8% to 16% (31). A previous cross-sectional study surveyed
29 cities (urban areas only) in China and found that more
than 39% of older adults report symptoms of depression (32).
Another study of older Asian immigrants living in New York
found that 35% thought they were anxious and considered
it a serious problem (33). The differences in the incidence
of anxiety and depression reported in China versus other
countries were likely due to the differences in the assessment
tool and judgment criteria. As depression and anxiety
can aggravate the quality of life, burden the health care
system, and increase the risk of death (34), it is necessary
to ameliorate the mental problems of older adults. Current
treatments, such as medication and psychotherapy, are
efficacious in only half of the afflicted individuals; however,
the advent of nutritional psychiatry has provided evidence to
be effective in some regards (35-37).

To our knowledge, this is the first study to examine
the relationship between dietary diversity and the mental
disorders of anxiety and depression in an older adult
population, particularly those with extreme longevity. We
found a negative correlation between DDS and depression
among the older adults. This is consistent with some studies
that suggest a link between diet and MH (38-40). However,
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Table 5 Association of DDS level with depression and anxiety

Depression state Anxiety state
Models Factor
OR 95% Cl P OR 95% Cl P
Model 1 DDS level
Low 3.341 1.581-7.061 0.002* 2.324 0.991-5.449 0.053
High Ref - Ref -
Model 2 DDS level
Low 3.326 1.572-7.038 0.002* 2.340 0.996-5.494 0.051
High Ref - Ref -
Model 3 DDS level
Low 2.237° 1.009-4.959 0.048* 1.558" 0.635-3.819 0.333
High Ref - Ref -

Model 1, crude model; Model 2, adjusted by age; Model 3, ?, adjusted by age, place of residence, enough money to use, alcohol drinking
and physical exercise; °, adjusted by age, place of residence, enough money to use and alcohol drinking. *, P<0.05. DDS, dietary diversity
score; OR, odds ratio; Cl, confidence interval; Ref, reference.

Table 6 Association between depression and nine food components included in DDS

Factors B SE P OR 95% CI
Place of residence -1.775 1.048 0.090 0.169 0.022-1.322
Enough money to live —-1.402 0.418 0.001* 0.246 0.108-0.558
Physical exercise 0.845 0.494 0.087 2.329 0.884-6.134
Legumes and their products -0.878 0.406 0.030* 0.415 0.188-0.920
Nuts -1.366 0.402 0.001* 0.255 0.116-0.561
Constant -0.011 0.662 0.987 0.989

Adjusted by age, place of residence, enough money to life, alcohol drinking and physical exercise. *, P<0.05. DDS, dietary diversity score;
SE, standard error; OR, odds ratio; Cl, confidence interval.

Table 7 Association between anxiety and nine food components included in DDS

Factors B SE P OR 95% Cl
Enough money to live -1.034 0.483 0.032* 0.356 0.138-0.916
Alcohol drinking 1.007 0.485 0.038* 2.737 1.057-7.086
Nuts -0.903 0.449 0.044* 0.405 0.168-0.978
Meat -0.926 0.460 0.044* 0.396 0.161-0.975
Constant -1.132 0.568 0.046* 0.322

Adjusted by age, place of residence, enough money to life and alcohol drinking. *, P<0.05. DDS, dietary diversity score; SE, standard
error; OR, odds ratio; Cl, confidence interval.
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among centenarians, DDS was not significantly associated
with anxiety and depression. Overall, the centenarians
had lower anxiety and depression scores, and with only
38 participants in our study, we cannot rule out the
possibility that this association exists. The regression
analysis showed that people with low dietary diversity had
a higher risk of depression, independent of age, place of
residence, financial status, alcohol intake, and physical
activity. A study in Iran found that DDS was inversely
associated with anxiety among women (41). However, we
did not find such association in our study. Future studies
should examine the nuances of dietary in more detail and
their links with anxiety, including dietary composition and
cultural differences.

Evidence suggests that greater dietary variety is associated
with better nutritional status in frail older adults (42). This
age group is at a greater risk of nutritional deficiencies
due to the effects of aging, acute and chronic diseases, and
functional decline (43). In our study, the overall rating of
dietary diversity of older adults was 6 [4-7], and there was
no difference between the 2 age groups. Compared with
the score reported in another study (4.9£1.23), the dietary
status of our study group was better (44). In addition, there
is a strong link between longevity and nutritional status (45).
Diverse diets have been shown to protect against chronic
diseases such as cancers (46) and have been associated with
a lower risk of mortality (19) and improved health status (47).
Thus, we recommend increasing dietary diversity, especially
among older adults, to maintain a healthy body in old age.

To consider the possibility that participants could have
the same DDS but different dietary compositions, we
incorporated the 9 foods that made up the DDS into the
regression model. The findings suggest that regular intake
of legumes, nuts, and meat could be considered protective
factors, as eating legumes, nuts, or meat at least once a week
was associated with a lower risk of anxiety or depression.
The same conclusion was reached in a randomized
controlled trial, in which an MED combined with nuts
reduced the risk of depression in patients with type 2
diabetes (DM2) (48). A meta-analysis showed that several
healthy foods, such as olive oil, fish, fruits, vegetables, nuts,
legumes, poultry, dairy products, and unprocessed meat,
were inversely associated with the risk of depression and
were even thought to improve depressive symptoms (49).
Unlike other studies, we did not find an association between
vegetable and fruit consumption and anxiety and depression.
Opverall, 99.1% of our study subjects ate vegetables at least
once a week, with only 3 oldest-old individuals reporting
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consumption of less than once a week. However, this may
only be a local anomaly. In Rugao, people grow vegetables
and fruits for themselves, and every family likely consumes
them with high frequency. More prospective studies are
needed to determine the effects of regular consumption of
beans, nuts, and meat.

Limitations

A strength of our study is that it is the first of its kind to
examine the relationship between dietary diversity and
anxiety and depression in an older population, especially
in centenarians who live incredibly long lives. However,
some limitations to our study should be mentioned. The
main limitation is the cross-sectional design which makes it
impossible to determine the directionality of our findings.
Depression or anxiety can have positive or negative effects
on food intake (50,51). Thus, we cannot discount the
possibility of a reverse association in which depression and
anxiety may interfere with dietary diversity (52). In addition,
MH symptoms and diet were self-reported, and thus recall
bias might have affected the validity of the findings. Finally,
our study only surveyed one region, with a small number of
centenarians, and our data should be compared with data
from other parts of the country.

Conclusions

Our study suggested an association between low dietary
diversity and high prevalence of anxiety and depression
symptoms, although reverse causality and confounding
factors cannot be ruled out as explanations. We recommend
that people eat a wide variety of foods and increase
dietary diversity. Since dietary intake is a controllable and
modifiable risk factor, a more detailed understanding of
the relationship between various diets and depression and
anxiety may provide additional insights into how and when
nutrition can be used to improve depression and anxiety.
Further prospective studies are needed to provide evidence
for optimal dietary intervention strategies.
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Figure S1 Food consumption across depressive (A) or anxious (B) status. Chi-square test was used to compare the each food intake in
different mental states, with * indicating P<0.05. The X-axis was the percentage of people with or without depression/anxiety who eat

specific food at least once a week.
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