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Abstract: Background: Assessing the dairy consumption and psychological symptoms of Chinese col-
lege students as a reference for the mental health of Chinese college students. Methods: A three-stage
stratified whole-group sampling method was used to investigate dairy consumption and psycho-
logical symptoms among 5904 (2554 male students, accounting for 43.3% of the sample) college
students in the Yangtze River Delta region. The mean age of the subjects was 20.13 ± 1.24 years.
Psychological symptoms were surveyed using the Brief Questionnaire for the Assessment of Ado-
lescent Mental Health. The detection rates of emotional problems, behavioral symptoms, social
adaptation difficulties and psychological symptoms among college students with different dairy
consumption habits were analyzed using chi-square tests. The association between dairy consump-
tion and psychological symptoms was assessed using a logistic regression model. Results: College
students from the “Yangtze River Delta” region of China participated in the study, of which 1022
(17.31%) had psychological symptoms. The proportions of participants with dairy consumption of
≤2 times/week, 3–5 times/week, and ≥6 times/week were 25.68%, 42.09%, and 32.23%, respectively.
Using dairy consumption ≥6 times/week as a reference, multifactor logistic regression analysis
showed that college students with dairy consumption ≤2 times/week (OR = 1.42, 95% CI: 1.18,
1.71) were at higher risk of psychological symptoms (p < 0.001). Conclusion: During the COVID-19
pandemic, Chinese college students with lower dairy consumption exhibited higher detection rates
of psychological symptoms. Dairy consumption was negatively associated with the occurrence of
psychological symptoms. Our study provides a basis for mental health education and increasing
knowledge about nutrition among Chinese college students.

Keywords: dairy consumption; psychological symptoms; cross-sectional studies; college students;
Yangtze River Delta region

1. Introduction

Milk, milk powder, cheese, and other dairy products are rich in nutrients, such as
calcium, protein, potassium, and phosphorus [1]. Dairy products are an important part of
the human diet [2], providing between 9.0 and 12.0% of an individual’s energy needs [3]. For
example, in Western countries, up to two-thirds of the population’s calcium intake comes
from dairy products, demonstrating the importance of dairy products for bone health [4].
Recent studies suggest that the consumption of dairy products appears to have beneficial
effects on building muscle, cardiovascular disease risk reduction, prevention of tooth decay,
diabetes, cancer, and obesity [2,5]. Epidemiologically-based studies have also demonstrated
a significant negative association between the intake of dairy products (especially the low-
fat variety) and the prevalence of metabolic syndromes, such as hypertension, dyslipidemia,
and abdominal obesity [6]. Dairy consumption has been associated with a 13% reduction
in the risk of all-cause mortality (RR: 0.87, 95% CI: 0.77, 0.98) [7]. Given the importance
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of dairy products for health, dairy consumption has increased significantly in developed
countries [8], and the average intake of dairy products by Chinese residents increased from
14.9 g/d in 1992 to 24.7 g/d in 2012 [9].

The World Health Organization describes mental health as the foundation of human
health, and mental health disorders can seriously affect physical health, personal well-
being, and daily life [10–12]. According to the World Health Organization, as many as
80,000 people worldwide die by suicide each year because of depression among young
people aged from 15–29 [13]. However, psychological symptoms such as depression,
anxiety, and stress are prevalent in the college student population [14], and during the
coronavirus disease of 2019 (COVID-19) pandemic, approximately 40.0% of Chinese college
students experienced anxiety symptoms [15]. Some studies have shown that the rates of
depression and anxiety symptoms among college students have increased each year over
approximately the past decade, from 15.6% [16] in 2005 to 31.0% in 2018, representing an
increase of 15.0% [17].

A growing number of studies have suggested that healthy eating habits may reduce
the risk of developing mental illness [18,19]. For example, the intake of dairy products (skim
milk) in adults was negatively associated with depressive symptoms, whereas whole milk
and low-calcium dairy products were positively associated with symptoms of depression
and insomnia in adults [20,21]. Clinical trials conducted in various countries have reported
that the consumption of probiotic-containing dairy products or dairy products in general
by patients with depression is associated with a reduction in depressive symptoms [22–24].
However, a prospective analysis of Italian adults found no association between depressive
symptoms and dairy intake [25]. This suggests that the relationship between dairy products
and mental health warrants further investigation.

The above findings are from studies of adults, and there is limited research on college
student populations. A study from the Azores showed that the consumption of fermented
dairy products had a positive effect on reducing anxiety in young college students [26].
In addition, probiotics have been reported to improve panic anxiety, neurophysiological
anxiety, negative emotions, and worry, and to increase the regulation of negative emotions
in college students [27]. To the best of our knowledge, no previous studies have examined
the relationship between dairy product consumption and mental health among Chinese
college students.

College students are undertaking an important period of transition from adolescence to
adulthood, and their dietary habits and psychological health are closely related to their later
life development. To this end, this study investigated dairy consumption and psychological
symptoms among 5904 college students (2554 males, 43.3%) in the Yangtze River Delta
region of China. The aim was to assess the relationship between dairy consumption and
psychological symptoms among Chinese college students, with the aim of providing a
reference and basis for the healthy development of college students.

2. Materials and Methods
2.1. Participants

To ensure the representativeness of the data, a stratified whole-group sampling method
was used to select the sample size for this study. First, we selected Hefei, Shanghai, Suzhou,
and Hangzhou in the Yangtze River Delta region as the survey cities. Second, we selected
two colleges in each city as the surveyed schools. Third, electronic questionnaires were
distributed in each college using online publicity and posters. Finally, a total of 5997 college
students were surveyed from eight colleges. After excluding students with incomplete
demographic information, a total of 5904 valid data sets were obtained. The effective
recovery rate of the questionnaire was 98.45%. There were 2554 male students, accounting
for 43.3% of the sample. The mean age of the subjects was 20.13 ± 1.24 years.

In the current study, the survey was conducted after college students gave written
informed consent. The survey was implemented after obtaining approval from the Human
Ethics Committee of Chizhou University (202104090).
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2.2. Data Collection Process

Before the test, we introduced the test content of the project and the purpose and
significance of the study to the school in detail. The participants were informed of the
purpose and significance of the study before the survey. The participants filled out the
questionnaire by scanning the QR code using their cell phones. To ensure the authenticity
of the data, the study participants were given sufficient time to fill out the relevant contents
independently and were given consultation and answers to questions in the process of
filling out the questionnaire via WeChat or telephone.

2.3. Dairy Consumption

Dairy consumption data were obtained by conducting a questionnaire survey on the
subjects. The specific questions were as follows: How many times have you consumed
dairy in the past week? For example, liquid milk (yogurt, etc.), dairy powder (whole
milk powder, skim milk powder, etc.), milk fat, cheese, other dairy products, etc. For the
convenience of data analysis, our study divided dairy consumption into three groups:
≤2 times/week, 3–5 times/week, and ≥6 times/week.

2.4. Psychological Symptoms

We assessed college students’ psychological symptoms using the Brief Questionnaire
for the Assessment of Adolescent Mental Health, which was divided into three dimensions
of emotional problems (seven questions), behavioral symptoms (four questions), and social
adaptation difficulties (four questions), with a total of fifteen questions, and the total score
of all questions was the total score of psychological symptoms. The questionnaire has been
widely adopted among Chinese university students and has good reliability and validity.
Each question was filled in according to the participants’ actual situation, and each question
had six options, in the order of (1) “lasted more than 3 months”, (2) “lasted more than
2 months”, (3) “lasted more than 1 month”, (4) “lasted more than 2 weeks”, (5) “lasted
more than 1 week”, and (6) “none or less than 1 week”; selecting (1)–(3) scored 1 point,
selecting (4)–(6) scored 0 points. When the score of emotional problems dimension was
≥4, the presence of emotional problems was judged; when the score of character problems
dimension was ≥1, the presence of social use difficulties was judged; when the score of
social adaptation difficulties was ≥2, the positive result of this dimension was indicated.
The presence of psychological symptoms was determined when the total score of the three
dimensions was ≥7.

2.5. Covariates

The investigation of covariates in our study included age, sex, socioeconomic status
(SES), screen time, body mass index (BMI), and moderate and vigorous physical activity
(MVPA). Age was calculated using the participants’ last birthday, and SES was judged by
the education, occupation, and income of college students’ parents, which were divided
into low (<25th percentile), medium (25–75th percentile), and high (>75th percentile).
Height (m) and weight (kg) were measured for college students according to the testing
requirements of the National Physical Fitness Standards for Students in China, with an
accuracy of 0.1 cm and 0.1 kg, respectively. BMI was calculated as weight (kg)/height(m)2.
MVPA time per day for college students was calculated by investigating the average daily
frequency and time of moderate and vigorous physical activity of the participants for the
previous week using a questionnaire.

2.6. Statistical Analysis

Categorical data were expressed by percentage and continuous data by
mean ± standard deviation. The cardinality test was used to analyze the dairy consumption
status of different groups. The continuous type variables in this study conformed to a
normal distribution. Comparisons of continuous variables such as BMI and MVPA between
different dairy consumption habits were performed by single factor variance. Logistic
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regression models were used to assess the association between dairy consumption and psy-
chological symptoms. The Crude Model, Model 1 (controlling for age and SES), and Model
2 (controlling for screen time, sugar-sweetened beverages, sleep quality, BMI, and MVPA
on the basis of Model 1) were used to analyze the association between college students’
dairy consumption and emotional symptoms, behavioral symptoms, social adaptation
difficulties, and psychological symptoms, respectively, reporting the odds ratio and 95.0%
confidence interval. Analysis was performed using SPSS 25.0 (SPSS Inc., Chicago, IL, USA)
software with a two-sided test level of α = 0.05.

3. Results

This was a cross-sectional study in which we investigated the dairy consumption
of 5904 (2554 males, 43.3%) college students during the COVID-19 pandemic. The re-
sults of the study showed that the proportions of college students that consumed dairy
≤2 times/week, 3–5 times/week, and ≥6 times/week were 25.68%, 42.09%, and 32.23%,
respectively.

Our study showed that, in terms of count variables, the differences in dairy consump-
tion detection rates among college students significantly differed by sex, SES, screen time,
SSB consumption, and sleep quality (χ2 = 43.115, 87.779, 39.678, 87.275, 54.136, p < 0.001).
In terms of continuous variables, the differences in dairy consumption detection rates of
MVPA among college students were significant (F = 29.821, p < 0.001) (Table 1).

Table 1. Comparison of dairy consumption among college students with different characteristics in
China.

Characteristics

Dairy Consumption

Total χ2/F-Value p-Value≤2
Times/Week

3–5
Times/Week

≥6
Times/Week

N 1516 2485 1903 5904
Sex

Male 765 (50.5) 1013 (40.8) 776 (40.8) 2554 (43.3) 43.115
<0.001Female 751 (49.5) 1472 (59.2) 1127 (59.2) 3350 (56.7)

SES
Low 324 (21.4) 370 (14.9) 239 (12.6) 933 (15.8) 87.779

<0.001Medium 1037 (68.4) 1806 (72.7) 1323 (69.5) 4166 (70.6)
High 155 (10.2) 309 (12.4) 341 (17.9) 805 (13.6)

Screen time (h/d),N(%)
<2 h/d 340 (22.4) 584 (23.5) 584 (30.7) 1508 (25.5) 39.678

<0.001≥2 h/d 1176 (77.6) 1901 (76.5) 1319 (69.3) 4396 (74.5)
SSB Consumption
≤2 times/week 725 (47.8) 1427 (57.4) 1209 (63.5) 3361 (56.9) 87.275

<0.0013–5 times/week 417 (27.5) 582 (23.4) 389 (20.4) 1388 (23.5)
≥6 times/week 374 (24.7) 476 (19.2) 305 (16.0) 1155 (19.6)

Sleep Quality(PSQI)
Good 348 (23.0) 637 (25.6) 637 (33.5) 1622 (27.5) 54.136

<0.001Poor 1168 (77.0) 1848 (74.4) 1266 (66.5) 4282 (72.5)
BMI (kg/m2) 23.53 ± 6.17 23.25 ± 6.34 23.28 ± 6.20 23.33 ± 6.25 1.034 0.356

MVPA (min/day) 20.92 ± 16.82 20.59 ± 16.98 24.60 ± 20.49 21.97 ± 18.24 29.821 <0.001

Our survey revealed that during the COVID-19 pandemic, the detection rate of psy-
chological symptoms among college students in the Yangtze River Delta region was 17.31%
(1022/5904). The detection rate of psychological symptoms for male students was 16.05%
(410/2554) and for female students was 18.27% (612/3350); the differences in the detection
rate of psychological symptoms between males and females was significant (χ2 = 4.969,
p < 0.05).

Overall, the lowest detection rate of psychological symptoms was 13.8% for dairy
consumption ≥6 times/week, followed by 16.8% for 3–5 times/week. The highest detec-
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tion rate of psychological symptoms was 22.5% for individuals with dairy consumption
of ≤2 times/week, and the difference was significant (χ2 = 45.062, p < 0.001). In terms of
different dimensions, the trend of the magnitude of detection rates of emotional symptoms,
behavioral symptoms, and social adaptation difficulties among college students was con-
sistent with that for psychological symptoms, with ≤2 times/week (23.6%, 23.7%. 19.7%)
exhibiting the highest percentage of college students, followed by 3–5 times/week and
≥6 times/week, which all showed significant differences (χ2 = 38.278, 40.611, 34.521,
p < 0.001). In addition, the same trend was found between the males and females (Table 2).

Table 2. Comparison of the detection rate of psychological symptoms among college students with
different dairy consumption habits in China.

Psychological Symptoms Dairy
Consumption N Percentage χ2-Value p-Value

Male
Emotional symptoms ≤2 times/week 174 22.7 24.167 <0.001

3–5 times/week 152 15.0
≥6 times/week 112 14.4

Behavioral symptoms ≤2 times/week 182 23.8 29.947 <0.001
3–5 times/week 156 15.4
≥6 times/week 110 14.2

Social adaptation difficulties ≤2 times/week 162 21.2 29.290 <0.001
3–5 times/week 146 14.4
≥6 times/week 89 11.5

Psychological symptoms ≤2 times/week 168 22.0 29.641 <0.001
3–5 times/week 146 14.4
≥6 times/week 96 12.4

Female
Emotional symptoms ≤2 times/week 184 24.5 19.522 <0.001

3–5 times/week 291 19.8
≥6 times/week 183 16.2

Behavioral symptoms ≤2 times/week 178 23.7 17.899 <0.001
3–5 times/week 299 20.3
≥6 times/week 180 16.0

Social adaptation difficulties ≤2 times/week 137 18.2 8.610 0.013
3–5 times/week 220 14.9
≥6 times/week 150 13.3

Psychological symptoms ≤2 times/week 173 23.0 20.461 <0.001
3–5 times/week 272 18.5
≥6 times/week 167 14.8

Total
Emotional symptoms ≤2 times/week 358 23.6 38.278 <0.001

3–5 times/week 443 17.8
≥6 times/week 295 15.5

Behavioral symptoms ≤2 times/week 360 23.7 40.611 <0.001
3–5 times/week 455 18.3
≥6 times/week 290 15.2

Social adaptation difficulties ≤2 times/week 299 19.7 34.521 <0.001
3–5 times/week 366 14.7
≥6 times/week 239 12.6

Psychological symptoms ≤2 times/week 341 22.5 45.062 <0.001
3–5 times/week 418 16.8
≥6 times/week 263 13.8

After adjusting for relevant covariates, the Model 2 analysis showed that college
students with dairy consumption ≤2 times/week (OR = 1.42, 95% CI: 1.18, 1.71), using
dairy consumption ≥6 times/week as a reference, were at a higher risk of psycholog-
ical symptoms (p < 0.001). Similarly, the risk of emotional symptoms (OR = 1.38, 95%
CI: 1.08, 1.77) was higher among female students with dairy consumption ≤2 times/week
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compared with college students with dairy consumption ≥6 times/week (p < 0.001). Our
findings suggest that dairy consumption was negatively associated with the occurrence of
psychological symptoms among Chinese college students during the COVID-19 pandemic
(Table 3).

Table 3. Multiple logistic regression analysis of dairy consumption and psychological symptoms
among Chinese college students (n = 5904).

Psychological Symptoms Dairy Consumption
Odds Ratio (95% Confidence Interval)

Crude Model Model 1 Model 2

Male
Emotional symptoms ≥6 times/week 1 1 1

3–5 times/week 1.05 (0.80, 1.36) 1.04 (0.80, 1.36) 0.75 (0.57, 1.00)
≤2 times/week 1.75 (1.34, 2.27) a 1.68 (1.29, 2.19) a 1.16 (0.87, 1.54)

P for trend <0.001 <0.001 <0.001
Behavioral symptoms ≥6 times/week 1 1 1

3–5 times/week 1.10 (0.85, 1.44) 1.10 (0.84, 1.43) 0.81 (0.61, 1.08)
≤2 times/week 1.89 (1.46, 2.46) a 1.84 (1.42, 2.40) a 1.28 (0.96, 1.71)

P for trend <0.001 <0.001 <0.001
Social adaptation difficulties ≥6 times/week 1 1 1

3–5 times/week 1.30 (0.98, 1.72) 1.28 (0.97, 1.70) 0.94 (0.69, 1.28)
≤2 times/week 2.07 (1.57, 2.75) a 2.00 (1.51, 2.66) a 1.37 (1.01, 1.87)

P for trend <0.001 <0.001 <0.001
Psychological symptoms ≥6 times/week 1 1 1

3–5 times/week 1.19 (0.91, 1.57) 1.18 (0.90, 1.56) 0.87 (0.65, 1.17)
≤2 times/week 1.99 (1.52, 2.62) a 1.91 (1.45, 2.52) a 1.35 (1.01, 1.81)

P for trend <0.001 <0.001 <0.001
Female

Emotional symptoms ≥6 times/week 1 1 1
3–5 times/week 1.27 (1.04, 1.56) 1.25 (1.02, 1.54) 1.14 (0.92, 1.42)
≤2 times/week 1.67 (1.33, 2.11) a 1.54 (1.22, 1.95) a 1.38 (1.08, 1.77) a

P for trend <0.001 <0.001 <0.001
Behavioral symptoms ≥6 times/week 1 1 1

3–5 times/week 1.34 (1.09, 1.64) 1.32 (1.07, 1.62) 1.22 (0.98, 1.51)
≤2 times/week 1.63 (1.30, 2.06) a 1.51 (1.19, 1.91) 1.33 (1.04, 1.69)

P for trend <0.001 <0.001 <0.001
Social adaptation difficulties ≥6 times/week 1 1 1

3–5 times/week 1.15 (0.92, 1.43) 1.11 (0.88, 1.39) 1.03 (0.81, 1.31)
≤2 times/week 1.45 (1.13, 1.87) 1.32 (1.02, 1.70) 1.08 (0.83, 1.42)

P for trend <0.001 <0.001 <0.001
Psychological symptoms ≥6 times/week 1 1 1

3–5 times/week 1.30 (1.06, 1.61) 1.28 (1.03, 1.58) 1.18 (0.94, 1.47)
≤2 times/week 1.72 (1.36, 2.18) a 1.57 (1.23, 1.99) a 1.45 (1.13, 1.86)

P for trend <0.001 <0.001 <0.001
Total

Emotional symptoms ≥6 times/week 1 1 1
3–5 times/week 1.18 (1.01, 1.39) 1.17 (0.99, 1.37) 0.99 (0.84, 1.18)
≤2 times/week 1.69 (1.42, 2.00) a 1.57 (1.32, 1.87) a 1.29 (1.08, 1.55)

P for trend <0.001 <0.001 <0.001
Behavioral symptoms ≥6 times/week 1 1 1

3–5 times/week 1.25 (1.06, 1.47) 1.23 (1.05, 1.45) 1.06 (0.90, 1.25)
≤2 times/week 1.73 (1.46, 2.06) a 1.63 (1.37, 1.94) a 1.31 (1.09, 1.57)

P for trend <0.001 <0.001 <0.001
Social adaptation difficulties ≥6 times/week 1 1 1

3–5 times/week 1.20 (1.01, 1.43) 1.18 (0.99, 1.40) 1.00 (0.83, 1.20)
≤2 times/week 1.71 (1.42, 2.06) a 1.59 (1.32, 1.92) a 1.21 (0.99, 1.48)

P for trend <0.001 <0.001 <0.001
Psychological symptoms ≥6 times/week 1 1 1

3–5 times/week 1.26 (1.07, 1.49) 1.24 (1.05, 1.47) 1.07 (0.90, 1.27)
≤2 times/week 1.81 (1.52, 2.16) a 1.68 (1.40, 2.01) a 1.42 (1.18, 1.71) a

P for trend <0.001 <0.001 <0.001

Note: Model 1 controlled for age, SES; Model 2 controlled for screen time, sugar-sweetened beverages, and sleep
quality on the basis of Model 1, BMI, MVPA. a, p < 0.001.

4. Discussion

Dairy is closely related to human health, and the results of our study showed that
the proportion of college students with dairy consumption ≥6 times/week was 32.23%,
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whereas the proportion of college students with dairy consumption ≤2 times/week was
25.68%. This result indicated that the proportion of college students with regular dairy
consumption was generally low, which is consistent with data from the China Statistical
Yearbook, 2021, published by the National Bureau of Statistics of China, but substantially
different to the recommended amount of dietary nutrition guidelines for China in 2021 [9].
Although the living standards of Chinese residents have been improving, and the intake
of dairy products has increased, the overall level is still low [9]. The proportion of dairy
consumption among Chinese college students is higher than that of Chinese adults, and
much lower than that of European and American countries. The results showed that 20.4%
of Chinese adults consume dairy products at least once a week, and 68.5% of respondents
reported they never or rarely consume dairy products [28]. Among college students in
Azorean, 91.8% of female students and 98.8% of male students were reported to consume at
least one serving of dairy products between two and four times per week [26]. The reason
for this difference may be related to differences in the geographical dietary habits of the
study population.

Our study showed that the detection rate of psychological symptoms among Chinese
college students was 17.31%, which was higher than that reported in previous studies.
A study conducted during the COVID-19 pandemic reported that the detection rate of
psychological symptoms among Chinese college students was 8.10% [29]. A study prior to
the COVID-19 pandemic reported that the detection rate of psychological problems among
college students was 9.98% [30]. The studies indicated that the detection rate of mental
health problems among Chinese college students ranged from approximately 45.0% to
47.8% [31] from the beginning of the COVID-19 pandemic to the present. The psychological
symptom detection rates among college students decreased as COVID-19 was controlled,
and the rates of lethality and severe illness decreased. During the COVID-19 pandemic,
many colleges conducted substantial public health education and mental health education
to promote students’ mental health, resulting in a gradual decrease in the detection rate of
psychological symptoms among college students. The current study also revealed that the
detection rate of psychological symptoms was slightly higher in female students (18.26%)
compared with that in male students (16.05%). This difference could be explained by the
stress reactivity model to some extent, which attributes this difference to the differences
between males and females in reactivity under stress [32].

Many previous studies have shown that dietary habits and diet types have an effect on
psychological symptoms. Our study showed that college students with dairy consumption
≥6 times/week had the lowest detection rate of psychological symptoms compared with
those with ≤2 times/week, and less dairy consumption was associated with a higher
detection rate of psychological symptoms. This result is consistent with the findings of
previous studies [33]. Some previous studies have reported an inverse relationship between
dairy consumption and anxiety [34], with skim milk and moderate dairy-based dessert
intake being negatively associated with depressive symptoms, whereas whole milk was
positively associated with depressive symptoms in adults [35]. However, some studies have
reported that dairy consumption had no positive effect on mental health [36]. This situation
suggests that more attention should be paid to the mental health of college students and that
more in-depth research on the effects of dairy consumption on mental health is required.

The results of the current study revealed an association between college students’ dairy
consumption and psychological symptoms, and college students with dairy consumption
≤2 times/week had the highest detection rate of psychological symptoms. Thus, dairy
consumption was an important factor affecting college students’ mental health, possibly
related to the combined effects of nutrients in dairy and intestinal microorganisms. Dairy
products are rich in tryptophan, which is an important raw material for the production of
5-hydroxytryptamine (serotonin) in the body, and low serotonin levels are associated with
higher anxiety [37,38]. The gut microbiome produced by the fermentation of dairy products
in the intestine has been reported to play a positive role in depressive symptoms, anxiety,
cognitive function, sleep, and brain function [39]. It has been reported that gut microbes can
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alleviate stress and depression-related symptoms by modulating brain function [40]. The
intake of dairy products can increase blood tryptophan levels and improve sleep quality
and mood, thus, promoting mental health among college students.

The current research has several advantages. On the one hand, the sample size of
our study was relatively large and representative. The sample was selected from several
groups of college students with different majors in the Yangtze River Delta region, which
has significant representativeness. In addition, our study effectively adjusted for additional
factors that could potentially affect psychological symptoms, such as SES, screen time, sugar-
sweetened beverage consumption, sleep quality, MVPA, and body mass index. On this
basis, we further analyzed the association between dairy consumption and psychological
symptoms among Chinese college students so that the results were more reliable. However,
the current study has some limitations. First, this was a cross-sectional study of a college
student population, and we only analyzed the association between the two factors rather
than the causal relationship. The causal relationship between dairy consumption and
psychological symptoms should be explored in depth in future research in conjunction
with longitudinal studies. Second, the questionnaire in our study was used to recall dairy
consumption, psychological symptoms, and other related factors in the past; thus, the
results may have been biased because of the influence of individual recall ability. Third,
we collected data on the frequency of weekly dairy intake, but not on the total weekly
dairy intake and type of dairy products. In previous studies, a higher frequency of low-fat
dairy consumption was associated with a lower prevalence of depressive symptoms [41],
and full-fat dairy products may be associated with poorer mental health [42]. Different
intakes of dairy products and different types of dairy products may have effects of different
magnitudes on promoting mental health, and these gaps should be improved in future
studies. Our study provides a reference for better dairy consumption by Chinese college
students in the future to better promote healthy physical and mental development.

5. Conclusions

The results revealed that Chinese college students with lower dairy consumption had
a higher detection rate of psychological symptoms. Dairy consumption was negatively
associated with the occurrence of psychological symptoms. These findings suggest that the
dairy consumption of Chinese college students should be increased in the future. Addi-
tionally, dietary health education and psychological health education should be provided
to ensure a healthy diet for Chinese college students, while simultaneously reducing their
psychological symptoms and promoting healthy physical and mental development.

Author Contributions: Conceptualization, Y.H., Y.Z.; Data curation, J.L.; Formal analysis, M.W.;
Funding acquisition, M.W.; Investigation, R.C.; Methodology, R.C.; Project administration, R.C.;
Resources, Z.Z.; Software, R.C.; Supervision, Z.Z.; Validation, J.L.; Visualization, J.L.; Writing—
original draft, Z.Z., R.C.; Writing—review and editing, Z.Z., R.C. All authors have read and agreed to
the published version of the manuscript.

Funding: Grant for Scientific Research Project of Anhui Provincial Education Department (2022AH051824).

Institutional Review Board Statement: This study was carried out with approval from the Human
Ethics Committee of Chizhou University (202104090).

Informed Consent Statement: The study was in accordance with the requirements of the World
Medical Association Declaration of Helsinki and written consents were signed by the students,
schools, and parents.

Data Availability Statement: To protect the privacy of participants, the questionnaire data will not
be disclosed to the public. If necessary, the corresponding author can be contacted.

Acknowledgments: We thank the students and parents who participated in this study, as well as the
staff who participated in the data testing of this study.

Conflicts of Interest: The authors declare no conflict of interest.



Int. J. Environ. Res. Public Health 2023, 20, 3261 9 of 10

References
1. Rozenberg, S.; Body, J.J.; Bruyere, O.; Bergmann, P.; Brandi, M.L.; Cooper, C.; Devogelaer, J.P.; Gielen, E.; Goemaere, S.; Kaufman,

J.M.; et al. Effects of Dairy Products Consumption on Health: Benefits and Beliefs–A Commentary from the Belgian Bone Club
and the European Society for Clinical and Economic Aspects of Osteoporosis, Osteoarthritis and Musculoskeletal Diseases.
Calcified Tissue Int. 2016, 98, 1–17. [CrossRef] [PubMed]

2. Tunick, M.H.; Van Hekken, D.L. Dairy Products and Health: Recent Insights. J. Agric. Food Chem. 2015, 63, 9381–9388. [CrossRef]
[PubMed]

3. Bonjour, J.P. Calcium and phosphate: A duet of ions playing for bone health. J. Am. Coll. Nutr. 2011, 30, 438S–448S. [CrossRef]
[PubMed]

4. Gueguen, L.; Pointillart, A. The bioavailability of dietary calcium. J. Am. Coll. Nutr. 2000, 19, 119S–136S. [CrossRef] [PubMed]
5. Lovegrove, J.A.; Hobbs, D.A. New perspectives on dairy and cardiovascular health. Proc. Nutr. Soc. 2016, 75, 247–258. [CrossRef]

[PubMed]
6. Soedamah-Muthu, S.S.; Verberne, L.D.; Ding, E.L.; Engberink, M.F.; Geleijnse, J.M. Dairy consumption and incidence of

hypertension: A dose-response meta-analysis of prospective cohort studies. Hypertension 2012, 60, 1131–1137. [CrossRef]
[PubMed]

7. Elwood, P.C.; Pickering, J.E.; Givens, D.I.; Gallacher, J.E. The consumption of milk and dairy foods and the incidence of vascular
disease and diabetes: An overview of the evidence. Lipids 2010, 45, 925–939. [CrossRef] [PubMed]

8. Rehm, C.D.; Penalvo, J.L.; Afshin, A.; Mozaffarian, D. Dietary Intake Among US Adults, 1999-2012. JAMA-J. Am. Med. Assoc.
2016, 315, 2542–2553. [CrossRef]

9. He, Y.; Yang, X.; Xia, J.; Zhao, L.; Yang, Y. Consumption of meat and dairy products in China: A review. Proc. Nutr. Soc. 2016,
75, 385–391. [CrossRef] [PubMed]

10. Correll, C.U.; Solmi, M.; Veronese, N.; Bortolato, B.; Rosson, S.; Santonastaso, P.; Thapa-Chhetri, N.; Fornaro, M.; Gallicchio, D.;
Collantoni, E.; et al. Prevalence, incidence and mortality from cardiovascular disease in patients with pooled and specific severe
mental illness: A large-scale meta-analysis of 3,211,768 patients and 113,383,368 controls. World Psychiatry 2017, 16, 163–180.
[CrossRef] [PubMed]

11. Kessler, R.C. The costs of depression. Psychiatr. Clin. N. Am. 2012, 35, 1–14. [CrossRef]
12. World Health Organization. Mental Health Action Plan 2013–2020; World Health Organization: Geneva, Switzerland, 2013.
13. World Health Organization. Depression; World Health Organization: Geneva, Switzerland, 2019.
14. Alkhatatbeh, M.J.; Khwaileh, H.N.; Abdul-Razzak, K.K. High prevalence of low dairy calcium intake and association with

insomnia, anxiety, depression and musculoskeletal pain in university students from Jordan. Public Health Nutr. 2021, 24, 1778–1786.
[CrossRef]

15. Fu, W.; Yan, S.; Zong, Q.; Anderson-Luxford, D.; Song, X.; Lv, Z.; Lv, C. Mental health of college students during the COVID-19
epidemic in China. J. Affect Disorders 2021, 280, 7–10. [CrossRef]

16. Eisenberg, D.; Gollust, S.E.; Golberstein, E.; Hefner, J.L. Prevalence and correlates of depression, anxiety, and suicidality among
university students. Am. J. Orthopsychiatry 2007, 77, 534–542. [CrossRef]

17. Auerbach, R.P.; Mortier, P.; Bruffaerts, R.; Alonso, J.; Benjet, C.; Cuijpers, P.; Demyttenaere, K.; Ebert, D.D.; Green, J.G.; Hasking, P.;
et al. WHO World Mental Health Surveys International College Student Project: Prevalence and distribution of mental disorders.
J. Abnorm. Psychol. 2018, 127, 623–638. [CrossRef]

18. Opie, R.S.; Itsiopoulos, C.; Parletta, N.; Sanchez-Villegas, A.; Akbaraly, T.N.; Ruusunen, A.; Jacka, F.N. Dietary recommendations
for the prevention of depression. Nutr. Neurosci. 2017, 20, 161–171. [CrossRef] [PubMed]

19. Lai, J.S.; Hiles, S.; Bisquera, A.; Hure, A.J.; McEvoy, M.; Attia, J. A systematic review and meta-analysis of dietary patterns and
depression in community-dwelling adults. Am. J. Clin. Nutr. 2014, 99, 181–197. [CrossRef]

20. Song, Y.; Chavarro, J.E.; Cao, Y. Whole milk intake is associated with prostate cancer-specific mortality among U.S. male physicians.
J. Nutr. 2013, 143, 189–196. [CrossRef] [PubMed]

21. Li, Y.; Zhang, C.; Li, S.; Zhang, D. Association between dietary protein intake and the risk of depressive symptoms in adults. Br. J.
Nutr. 2020, 123, 1290–1301. [CrossRef]

22. Huang, J.; Yuan, C.M.; Xu, X.R.; Wang, Y.; Hong, W.; Wang, Z.W.; Su, Y.S.; Hu, Y.Y.; Cao, L.; Wang, Y.; et al. The relationship
between lifestyle factors and clinical symptoms of bipolar disorder patients in a Chinese population. Psychiatry Res. 2018,
266, 97–102. [CrossRef] [PubMed]

23. Kazemi, A.; Noorbala, A.A.; Azam, K.; Eskandari, M.H.; Djafarian, K. Effect of probiotic and prebiotic vs placebo on psychological
outcomes in patients with major depressive disorder: A randomized clinical trial. Clin. Nutr. 2019, 38, 522–528. [CrossRef]

24. Benton, D.; Williams, C.; Brown, A. Impact of consuming a milk drink containing a probiotic on mood and cognition. Eur. J. Clin.
Nutr. 2007, 61, 355–361. [CrossRef] [PubMed]

25. Elstgeest, L.; Visser, M.; Penninx, B.; Colpo, M.; Bandinelli, S.; Brouwer, I.A. Bidirectional associations between food groups and
depressive symptoms: Longitudinal findings from the Invecchiare in Chianti (InCHIANTI) study. Br. J. Nutr. 2019, 121, 439–450.
[CrossRef] [PubMed]

26. Sousa, R.; Baptista, J.; Silva, C. Consumption of fermented dairy products is associated with lower anxiety levels in Azorean
university students. Front. Nutr. 2022, 9, 930949. [CrossRef]

http://doi.org/10.1007/s00223-015-0062-x
http://www.ncbi.nlm.nih.gov/pubmed/26445771
http://doi.org/10.1021/jf5042454
http://www.ncbi.nlm.nih.gov/pubmed/25394286
http://doi.org/10.1080/07315724.2011.10719988
http://www.ncbi.nlm.nih.gov/pubmed/22081690
http://doi.org/10.1080/07315724.2000.10718083
http://www.ncbi.nlm.nih.gov/pubmed/10759138
http://doi.org/10.1017/S002966511600001X
http://www.ncbi.nlm.nih.gov/pubmed/26907978
http://doi.org/10.1161/HYPERTENSIONAHA.112.195206
http://www.ncbi.nlm.nih.gov/pubmed/22987924
http://doi.org/10.1007/s11745-010-3412-5
http://www.ncbi.nlm.nih.gov/pubmed/20397059
http://doi.org/10.1001/jama.2016.7491
http://doi.org/10.1017/S0029665116000641
http://www.ncbi.nlm.nih.gov/pubmed/27334652
http://doi.org/10.1002/wps.20420
http://www.ncbi.nlm.nih.gov/pubmed/28498599
http://doi.org/10.1016/j.psc.2011.11.005
http://doi.org/10.1017/S1368980020002888
http://doi.org/10.1016/j.jad.2020.11.032
http://doi.org/10.1037/0002-9432.77.4.534
http://doi.org/10.1037/abn0000362
http://doi.org/10.1179/1476830515Y.0000000043
http://www.ncbi.nlm.nih.gov/pubmed/26317148
http://doi.org/10.3945/ajcn.113.069880
http://doi.org/10.3945/jn.112.168484
http://www.ncbi.nlm.nih.gov/pubmed/23256145
http://doi.org/10.1017/S0007114520000562
http://doi.org/10.1016/j.psychres.2018.04.059
http://www.ncbi.nlm.nih.gov/pubmed/29857293
http://doi.org/10.1016/j.clnu.2018.04.010
http://doi.org/10.1038/sj.ejcn.1602546
http://www.ncbi.nlm.nih.gov/pubmed/17151594
http://doi.org/10.1017/S0007114518003203
http://www.ncbi.nlm.nih.gov/pubmed/30588894
http://doi.org/10.3389/fnut.2022.930949


Int. J. Environ. Res. Public Health 2023, 20, 3261 10 of 10

27. Tran, N.; Zhebrak, M.; Yacoub, C.; Pelletier, J.; Hawley, D. The gut-brain relationship: Investigating the effect of multispecies
probiotics on anxiety in a randomized placebo-controlled trial of healthy young adults. J. Affect Disorders 2019, 252, 271–277.
[CrossRef]

28. Kakkoura, M.G.; Du, H.; Guo, Y.; Yu, C.; Yang, L.; Pei, P.; Chen, Y.; Sansome, S.; Chan, W.C.; Yang, X.; et al. Dairy consumption
and risks of total and site-specific cancers in Chinese adults: An 11-year prospective study of 0.5 million people. BMC Med. 2022,
20, 134. [CrossRef] [PubMed]

29. Wang, Y.; Bi, C.; Liu, H.; Lin, H.; Cai, R.; Zhang, J. Association of sugar-sweetened beverage consumption with psychological
symptoms among Chinese university students during the COVID-19 pandemic. Front. Psychol. 2022, 13, 1024946. [CrossRef]
[PubMed]

30. Fan, X.; Zhou, D. Evaluation of Mental health Status of Normal College students in Qingdao University. Chin. Sch. Health
2006, 326–328.

31. Bi, C.; Lin, H.; Zhang, J.; Zhao, Z. Association between Sleep Quality and Depression Symptoms in Chinese College Students
during the COVID-19 Lockdown Period. Children 2022, 9, 1237. [CrossRef]

32. Hankin, B.L.; Mermelstein, R.; Roesch, L. Sex differences in adolescent depression: Stress exposure and reactivity models. Child
Dev. 2007, 78, 279–295. [CrossRef]

33. Mahdavifar, B.; Hosseinzadeh, M.; Salehi-Abargouei, A.; Mirzaei, M.; Vafa, M. The association between dairy products and
psychological disorders in a large sample of Iranian adults. Nutr. Neurosci. 2022, 25, 2379–2389. [CrossRef]

34. Ramon-Arbues, E.; Martinez, A.B.; Granada, L.J.; Echaniz, S.E.; Pellicer, G.B.; Juarez, V.R.; Guerrero, P.S.; Saez, G.M. Eating
behavior and relationships with stress, anxiety, depression and insomnia in university students. Nutr. Hosp. 2019, 36, 1339–1345.
[CrossRef]

35. Sun, J.; Wang, W.; Zhang, D. Associations of different types of dairy intakes with depressive symptoms in adults. J. Affect Disorders
2020, 274, 326–333. [CrossRef]

36. Du, C.; Hsiao, P.Y.; Ludy, M.J.; Tucker, R.M. Relationships between Dairy and Calcium Intake and Mental Health Measures
of Higher Education Students in the United States: Outcomes from Moderation Analyses. Nutrients 2022, 14, 775. [CrossRef]
[PubMed]

37. Nongonierma, A.B.; FitzGerald, R.J. Milk proteins as a source of tryptophan-containing bioactive peptides. Food Funct. 2015,
6, 2115–2127. [CrossRef]

38. Reimold, M.; Batra, A.; Knobel, A.; Smolka, M.N.; Zimmer, A.; Mann, K.; Solbach, C.; Reischl, G.; Schwarzler, F.; Grunder, G.;
et al. Anxiety is associated with reduced central serotonin transporter availability in unmedicated patients with unipolar major
depression: A [11C]DASB PET study. Mol. Psychiatry 2008, 13, 606–613. [CrossRef] [PubMed]

39. Tabouy, L.; Getselter, D.; Ziv, O.; Karpuj, M.; Tabouy, T.; Lukic, I.; Maayouf, R.; Werbner, N.; Ben-Amram, H.; Nuriel-Ohayon, M.;
et al. Dysbiosis of microbiome and probiotic treatment in a genetic model of autism spectrum disorders. Brain Behav. Immun.
2018, 73, 310–319. [CrossRef] [PubMed]

40. Tyagi, P.; Tasleem, M.; Prakash, S.; Chouhan, G. Intermingling of gut microbiota with brain: Exploring the role of probiotics in
battle against depressive disorders. Food Res. Int. 2020, 137, 109489. [CrossRef]

41. Cui, Y.; Huang, C.; Momma, H.; Ren, Z.; Sugiyama, S.; Guan, L.; Niu, K.; Nagatomi, R. Consumption of low-fat dairy, but not
whole-fat dairy, is inversely associated with depressive symptoms in Japanese adults. Soc. Psychiatry Psychiatr. Epidemiol. 2017,
52, 847–853. [CrossRef]

42. Crichton, G.E.; Murphy, K.J.; Bryan, J. Dairy intake and cognitive health in middle-aged South Australians. Asia Pac. J. Clin. Nutr.
2010, 19, 161–171.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1016/j.jad.2019.04.043
http://doi.org/10.1186/s12916-022-02330-3
http://www.ncbi.nlm.nih.gov/pubmed/35513801
http://doi.org/10.3389/fpsyg.2022.1024946
http://www.ncbi.nlm.nih.gov/pubmed/36312111
http://doi.org/10.3390/children9081237
http://doi.org/10.1111/j.1467-8624.2007.00997.x
http://doi.org/10.1080/1028415X.2021.1969065
http://doi.org/10.20960/nh.02641
http://doi.org/10.1016/j.jad.2020.05.095
http://doi.org/10.3390/nu14040775
http://www.ncbi.nlm.nih.gov/pubmed/35215428
http://doi.org/10.1039/C5FO00407A
http://doi.org/10.1038/sj.mp.4002149
http://www.ncbi.nlm.nih.gov/pubmed/18268503
http://doi.org/10.1016/j.bbi.2018.05.015
http://www.ncbi.nlm.nih.gov/pubmed/29787855
http://doi.org/10.1016/j.foodres.2020.109489
http://doi.org/10.1007/s00127-016-1333-1

	Introduction 
	Materials and Methods 
	Participants 
	Data Collection Process 
	Dairy Consumption 
	Psychological Symptoms 
	Covariates 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

