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Letter
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Dear Editor,
Mental health is a private matter, which refers to an

individual’s cognition and emotion; more precisely, it de-
scribes the condition of one’s mind. The slogan “no health
without mental health” has been proposed by the world
health organization (WHO) for a few years (1). According
to statistics, almost 450 million people suffer from mental
or neurological diseases.

Depression is the leading cause of disability and the
fourth major cause of disease burden around the world.
What is alarming is that the increasing prevalence of de-
pression, which is speculated to become the second lead-
ing cause of disease burden in the following 20 years. In
fact, 1 out of 4 people will experience a mental disorder
for a certain period in their lifetime. Not only the conse-
quences, but also the socioeconomic burden of these dis-
eases is tremendous for patients (2, 3). Therefore, mental
health is receiving more and more attention, and study of
mental health and its associated factors, such as diet, is of
great significance.

In the past decades, knowledge about the relationship
between diet and mental health has been increasing, and
various studies have been published in this area (4, 5).
However, there is a scarcity of research exploring this re-
lationship in Chinese populations. Accordingly, we con-
ducted this study to determine if there is an association be-
tween diet and mental health in North China. The hypoth-
esis is that the psychological status of people with differ-
ent dietary habits varies significantly. Such studies can pro-
vide further information on how to maintain a good men-
tal health status with diet.

The investigation was conducted in July and August,
2012 in Jilin province, China. Jilin province is located in
Northeast China on the east longitude 121°38’ - 131°19’ and
the north latitude 40°50’ - 46°19’. It has a temperate trop-
ical monsoon climate with cold and long winters. In this
location, people usually have more salt and fat intake, com-
pared to other regions in China.

In this survey, multistage stratified cluster sampling

was applied, and 32 districts from 9 administrative regions
were selected as the study setting. A total of 21,435 Chi-
nese people from Jilin province participated in this survey.
The general mental health status of the participants was
evaluated, using the 12-item general health questionnaire
(GHQ-12). For further information, the methods are fully
described in our articles (6, 7).

SPSS version 19.0 was used for statistical analysis. Chi
square test was used to compare mental health among peo-
ple with different diets. Logistic regression analysis was
used to compare mental health after adjustment for 9 so-
ciodemographic characteristics. The significance level was
set at 0.05 (2-sided).

The Chi square test results showed an association be-
tween diet and mental health. After adjustment for age,
gender, district, education, marriage, occupation, aver-
age monthly household income, smoking, and drinking
habits, logistic regression analysis also showed that irreg-
ular diets, including high salt intake, breakfast omission,
and inadequate fruits, vegetables, and eggs, were posi-
tively associated with poor mental health (P < 0.001).

The psychological status of people with regular diets,
who incorporated breakfast into their diet and used ad-
equate amounts of salt, fruits, vegetables, and eggs, that
better than those who did not. Based on the findings, the
difference in dietary patterns was significant, and the psy-
chological status of subjects with balanced diet was high,
while vegetarians showed the worst status (χ2 = 43.426; P <
0.001).

Use of different staple foods was also a factor, influenc-
ing mental health; the difference was mainly related to sta-
ple foods, except rice and flour. Moreover, exercise and
body mass index (BMI), as 2 major factors related to diet,
were associated with mental health. The analysis showed
that exercise was effective in good mental health. Com-
pared with normal and overweight individuals, the preva-
lence of poor mental health was the highest among the un-
derweight (Table 1).

The present study provides evidence on the association
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Table 1. Comparison of Mental Health Among People with Different Diets

Variables PoorMental Health (N = 3041) GoodMental Health (N = 18394) Prevalence, % Chi Square Test Logistic Regression Analysisaa

No. % No. % χ2 P value χ2 P value OR OR 95%CI

Diet 239.065 < 0.001 247.263 < 0.001 2.086 1.904 - 2.287

Regular 2141 70.4 15149 82.4 12.4

Irregular 900 29.6 3245 17.6 21.7

Diet type 136.203 < 0.001 43.426 < 0.001 1.154 1.106 - 1.204

Balanced 1526 50.2 11248 61.2 11.9

Moremeat 286 9.4 1531 8.3 15.7

More vegetables 1229 40.4 5615 30.5 18.0

Flavor 16.666 < 0.001 35.047 < 0.001 1.275 1.177 - 1.382

Normal 1789 58.8 11534 62.7 13.4

Salty 1252 41.2 6860 39.3 15.4

Breakfast 89.705 < 0.001 111.502 < 0.001 1.704 1.544 - 1.882

No 2346 77.1 15468 84.1 13.2

Yes 695 22.9 2926 15.9 19.2

Fruit 279.537 < 0.001 218.700 < 0.001 1.462 1.391 - 1.538

Often 1187 39.0 9891 53.8 10.7

Sometimes 974 32.0 5173 28.1 15.8

Never or rarely 280 29.0 3330 18.1 20.9

Vegetables 249.615 < 0.001 216.417 < 0.001 1.865 1.717 - 2.027

Often 1103 36.3 9516 51.7 10.4

No 1938 63.7 8878 48.3 17.9

Adequate eggs 75.740 < 0.001 30.640 < 0.001 1.399 1.242 - 1.576

Often 2630 86.5 16817 91.4 13.5

No 411 13.5 1577 8.6 20.7

Staple food 7.885 0.048 4.246 0.039 1.080 1.004 - 1.162

Rice 2563 84.3 15702 85.4 14.0

Flour 304 9.9 1833 10.0 14.2

Grains 166 5.5 834 4.5 16.6

Others 8 0.3 25 0.1 24.2

Exercise 156.315 < 0.001 84.013 < 0.001 1.260 1.199 - 1.324

Often 690 22.7 5696 31.0 10.8

Sometimes 644 21.2 4576 24.9 12.3

Never or rarely 1707 56.1 8122 44.1 17.4

BMI 21.096 < 0.001 9.555 0.002 0.948 0.916 - 0.980

Normal 1415 46.5 8076 43.9 14.9

Underweight 168 5.5 773 4.2 17.9

Overweight 970 31.9 6325 34.4 13.3

Obesity 413 13.6 2692 14.6 13.3

a Age, gender, district, education, marriage, occupation, average monthly household income, smoking, and drinking habits are adjusted.

between diet and mental health. The results suggest that
diet influences mental health. The impact was limited but
significant in the Chinese population of Northeast China.
In this study, subjects with irregular diets and breakfast
omission were more likely to have a poor mental health.
The reason may be that irregular diet and breakfast omis-
sion result in a state of hunger, which reduces the oxy-
gen content of the brain, affecting the release of some en-
docrine hormones.

Similar to earlier reports (8), this study demonstrated
that vegetarians’ mental status is at the lowest level, com-

pared with people with a balanced diet and meat intake.
In addition, the psychological status of people using inad-
equate eggs was unsatisfactory. The reason may be that
foods, such as meat and eggs, are rich in protein, while pro-
tein deficiency can affect an individual’s psychological sta-
tus.

Similar to previous research (9), people who often eat
fruits and vegetables have a good mental health. Fruits and
vegetables are rich in vitamins and microelements essen-
tial for maintaining the excitability of nerves and muscles.
In addition, this study found that exercise and BMI were
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significantly associated with mental health. Based on the
findings, lack of exercise and underweight were closely as-
sociated with poor mental health.

In summary, this study revealed a significant associa-
tion between diet and mental health in Northeast China.
Although some similar studies have been conducted in
this area, they have primarily focused on Western pop-
ulations. The results presented in this study could pro-
vide information on how to maintain good mental health
through diet (especially in Chinese populations).

The strengths of this study include the large sample
size and data collection by trained interviewers. This study
presents only a small part of the findings from a large-scale
inventory survey; therefore, there are some limitations in-
evitably. First, there are no currently available standard di-
etary questionnaires. Second, GHQ is only a screening tool,
and not a diagnostic scale. Third, the causal relationships
could not be examined due to the cross sectional design of
the study. Therefore, further studies are required to deter-
mine the relationship between diet and mental health.
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