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Abstract

Background
The association between health literacy and depressive symptoms has been examined among Chinese
middle school students, however there is no evidence are available from college students.

Aims
This study aimed to examined the association between health literacy and depressive symptoms among
Chinese college students.

Methods
This cross-sectional study recruited 2771 college students in Southwest University. Depressive symptoms
was assessed using Zung self-rating depression scale and a score of ≥ 50 represented having depressive
symptoms. We used Chinese adolescent interactive health literacy questionnaire to assess health literacy.
Multivariate logistic regressions analysis was applied to assess the association between health literacy
and depressive symptoms.

Results
The prevalence of depressive symptoms was 34.9% (967/2771). Multivariate logistic regressions
analysis showed an inverse association between health literacy and depressive symptoms after adjusting
for potential confounders. The multivariate adjusted ORs (95%CIs) for depressive symptoms across
quartiles of health literacy level were 1.000 (reference), 0.48 (0.39, 0.60), 0.25 (0.19, 0.32), and 0.16 (0.12,
0.21) (P for trend: <0.001). Similar associations were also found when all 6 health literacy dimensions
were analyzed separately.

Conclusion
The results of this cross-sectional study indicated that higher health literacy level was associated with
lower risks of depressive symptoms. Further prospective studies or randomized controlled trials should be
conducted to prove the causal association between health literacy and risk of depressive symptoms.

Introduction
Health literacy is de�ned as a ability that individual can obtain, understand and utilize health information
and services, and make reasonable decisions in order to prevent diseases and promote health [1]. A
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abundant of studies indicated that health literacy level vary greatly in epidemiological investigation
among different countries and population, and compared with developed countries from Europe and
America, Asian population have a higher proportion of low health literacy. For example, Recent meta-
analysis including European Union Member States showed that low health literacy account for 27–48%
among European [2]. Similarly, �nding from American population-based meta-analysis reported that the
prevalence of low health literacy was 26% [3]. However, the proportion of low health literacy was up to
55.3% among Southeast population [4]. The China Health Literacy Survey also showed a lower level of
health literacy that only 23.15% population had eligible health literacy among Chinese residents.
Although health literacy level has steadily advanced, from 6.48% in 2009 [5] to 23.15% in 2020 [6], the
Chinese government issued a “Healthy China Action Plan”, one of which is to reach 30% or higher of
eligible health literacy of Chinese residents by 2030 [7]. From these �ndings, we perceive a importance of
promoting health literacy.

Given the priority of promoting health literacy is to reduce health risk behaviors, prevent diseases and
promote health, many researchers conducted a series of studies aiming to explore associations between
health literacy and health risk behaviors, non-communicable chronic diseases. On the one hand, a
systematic review including 10,997 individuals in nine different countries concluded that intervention of
health literacy is effective in changing health behaviors such as smoking behaviors, nutritional behaviors,
physical activity behaviors and screening behaviors, etc [8]. On the other hand, several cross-sectional
studies demonstrated that health literacy is not only associated with risk of physical disease, e.g., type 2
diabetes[9; 10], obstructive sleep apnea[11], obesity [12], but also bene�cial to one's mental health. Recent
several cross-sectional studies indicated that higher health literacy level was associated with lower risk of
depressive symptoms among Chinese middle school students [13; 14; 15]. However, whether or not the
above-mentioned association between health literacy and depressive symptoms also exists in Chinese
college students remains unclear. According to results of the global burden of disease study, the
prevalence of depression in young adolescents age 10–29 years was highest among all age group [16]
and depression was leading cause for suicide [17]. In addition, approximately seventy-�ve percent of
depression start from 24 years old in a lifetime [18], and it is therefore worthy to pay close attention to the
association between health literacy and risk of depressive symptoms among college students in order to
prevent developing depression early.

Participants And Methods
Participants 

    This study is a population-based cross-sectional study aiming to examine the association between
health literacy and health status of college students college students studying in Southwest University
(SWU), one of the largest  university in Chongqing, Southwest China. SWU is a national key
comprehensive university directly under the Ministry of Education and is co-developed by the Ministry of
Agriculture and Rural Affairs and Chongqing Municipality. SWU has approximately 53000 full-time
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students and includes an extensive set of disciplinary categories: philosophy, economics, law, pedagogy,
literature, history, science, engineering, agriculture, medicine, management, art, etc.

    In March 2021, we recruited 2,893 participants who received an annual physical �tness assessment
[BMI, lung function (forced vital capacity), 50 m sprint, sit and reach, standing long jump, 800/1000 m
run, sit-ups/pull-ups)] at the physical �tness examination center of SWU. We asked all participants to
complete a questionnaire including demographic variables (gender, age), health-related lifestyle factors
(smoking and drinking status, sleep duration and quality) and depressive symptoms etc. We excluded
participants with missing data on age (n=7), BMI (n=54) and other data (n=61). The �nal sample size
after these exclusion was 2771 college students. 

Assessment of depressive symptoms 

    We used Chinese version of Zung self-rating depression scale (SDS), which have been proved to have
good reliability and validity [19]. The SDS consist of 20 items (10 positive items and 10 negative items)
and each item have four options (none, a little of the time, most of the time, or all of the time). 10 positive
items are assigned with one to four score, and 10 negative items are assigned with four to one score. The
sum of the scores of all 20 items produce a total score of depressive symptoms, and participants with
higher score of SDS re�ected more severe depressive status. According to previous studies [20], this study
de�ned SDS≧40 points as having depressive symptoms. We used Cronbach’s α coe�cients to evaluate
internal consistent reliability of the SDS, and this study showed that the Cronbach’s α coe�cients was
0.848, demonstrating that the SDS has a a good internal consistent reliability.

Assessment of health literacy

    Health literacy was assessed using the Chinese adolescent interactive health literacy questionnaire
(CAIHLQ), which have been con�rmed have good reliability and validity [21]. This scale is compose of 31
items and six dimensions including physical activity, interpersonal relationship, stress management, self-
actualization, health awareness, dietary behavior. Each item was provided �ve options (never and no
desire, never but with desire, occasionally and irregularly, often, and routinely). All 31 items are assigned
with one to �ve score. We added up all items to produce a total score of health literacy and a higher score
of health literacy re�ected higher health literacy level. Cronbach’s α coe�cients (0.946) of this study
con�rmed that this scale had good internal consistent reliability.

Assessment of covariates 

    In addition to assessment of depressive symptoms and health literacy, all participants was also asked
to complete a self-designed questionnaire. The questionnaire consists of demographic variables (gender,
age), lifestyle factors [smoking and drinking status (regularly, occasionally, never), sleep duration (6-8
hours or not) and quality (good or bad)]. BMI was calculated by following formula: weight/(height)2 . 

Statistical analysis
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    All statistical analysis were performed using SPSS 24.0 (SPSS Inc., Chicago, IL, USA). For
characteristics of study participants, continuous variables were expressed as geometric mean (95%CI)
and categorical variables were expressed as proportion (95%CI). The differences of study participants
characteristics between quartile group were compared using analysis of variance.

    To examine the association between health literacy level and depressive symptoms, we applied
multivariate logistic regressions analysis to analyze the association between health literacy quartiles and
risk of depressive symptoms after adjustment for potential confounders. In Model 1, we adjusted for
gender and age (continuous variable). Model 2 was further adjusted for lifestyle factors [smoking and
drinking status (regularly, occasionally, never), sleep duration (6-8 hours or not) and quality (good or bad)]
and BMI (continuous variable). P < 0.05 was de�ned as having signi�cant difference in all two-sided
tests. 

Results
Table 1 shows the participants’ characteristics according to the categories of health literacy level.
Individuals who had higher health literacy level were more likely to be female and older, lower proportions
of occasionally smoking and 6–8 sleep duration, higher proportions of good sleep quality (All P for trend:
≦0.025). However, we did not �nd the signi�cant associations between health literacy level and other
participants’ characteristics.
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Table 1
Participants’ characteristics according to categories of health literacy 1

N = 2771 Total Quartile 1
(n = 690)

Quartile 2
(n = 752)

Quartile 3 (n 
= 642)

Quartile 4 (n 
= 687)

P for
trend 2

Mean ± SD
(score)

101.8 
± 21.0

75.6 ± 14.5 95.9 ± 3.7 109.1 ± 3.8 127.7 ± 9.7 —

Sex (female), % 58.6 55.9 (52.3,
59.6)

56.1 (52.6,
59.6)

62.8 (59.0,
66.6)

60.0 (56.3,
63.7)

0.025

Age, years 19.1 ± 
1.0

19.2 (19.1,
19.3)

19.1 (19.0,
19.2)

19.0 (19.0,
19.1)

19.0 (18.9,
19.1)

< 0.001

BMI, Kg/m2 21.4 ± 
3.5

21.3 (21.0,
21.5)

21.2 (21.0,
21.5)

21.1 (20.9,
21.4)

21.1 (20.8,
21.3)

0.249

Smoking
status, %

           

Occasionally 3.3 4.1 (2.7, 5.4) 2.9 (1.6, 4.2) 3.1 (1.7, 4.5) 3.2 (1.9, 4.5) 0.436

Regularly 1.1 1.9 (1.1, 2.7) 0.4 (-0.3,
1.1)

1.4 (0.6, 2.2) 0.7 (0.0, 1.5) 0.162

Drinking
status, %

           

Occasionally 46.6 48.8 (45.1,
52.6)

50.8 (47.2,
54.4)

45.6 (41.8,
49.5)

40.8 (37.0,
44.5)

0.001

Regularly 1.1 1.4 (0.7, 2.2) 0.5 (-0.2,
1.3)

1.1 (0.3, 1.9) 1.5 (0.7, 2.2) 0.747

Sleep duration,
6-8hour

75.9 79.1 (75.9,
82.3)

78.1 (75.0,
81.1)

76.9 (73.6,
80.2)

69.1 (66.0,
72.3)

< 0.001

Sleep quality
(good), %

81.9 69.1 (66.3,
71.9)

79.5 (76.8,
82.2)

88.5 (85.6,
91.4)

91.1 (88.3,
93.9)

< 0.001

BMI = body mass index

1 All continuous variables are were log-transformed and expressed as estimated geometric means
(95%CI) because the distribution of all continuous variables was abnormal.

and categorical variables are expressed as percentages (95%CI).

2 P for trends were assessed using analysis of variance.

The prevalence of depressive symptoms was 34.9% (967/2771). After adjusting for potential
confounding factors including sex, age, BMI, smoking and drinking status, sleep duration and quality,
health literacy level was inversely associated with the risk of depressive symptoms (Table 2). The
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multivariate adjusted ORs (95%CIs) for depressive symptoms across quartiles of health literacy level were
1.000 (reference), 0.48 (0.39, 0.60), 0.25 (0.19, 0.32), and 0.16 (0.12, 0.21) (P for trend: <0.001).

Table 2
Adjusted odds ratios (95% CI) of associations of health literacy with depressive symptoms.

N = 2771 No. of depressive symptoms Model 1 a Model 2 b

Health literacy quartile — — —

Quartile 1 (n = 690) 408 1.000 (reference) c 1.000 (reference)

Quartile 2 (n = 752) 295 0.45 (0.36, 0.55) 0.48 (0.39, 0.60)

Quartile 3 (n = 642) 153 0.21 (0.17, 0.27) 0.25 (0.19, 0.32)

Quartile 4 (n = 687) 111 0.13 (0.10, 0.17) 0.16 (0.12, 0.21)

P for trend d — < 0.001 < 0.001

a Model 1 adjusted for gender, age (continuous variable).

b Model 2 adjusted for Model1 + smoking status (never, occasionally, or regularly), drinking status
(never, occasionally, or regularly), sleep quality (good or not), sleep duration (6–8 h/d or < 6 and > 8
h/d) and BMI (continuous variable) at baseline.

d Adjusted data are expressed as odds ratio (95% con�dence intervals).

e P for trend were obtained using multivariate logistic regression analyses.

Discussion
In this young population-based cross-sectional study, we examined the association between health
literacy level and risk of depressive symptoms. The results showed that higher health literacy level was
associated with a lower risk of depressive symptoms after adjusting for potential confounding factors. In
addition, we also implemented a strati�ed analysis for all 6 health literacy dimensions and similar
associations were also observed when all 6 health literacy dimensions were analyzed separately.

Results of this study support previous �ndings from fewer �ndings which showed an inverse association
between health literacy and risk of depressive symptoms. For example, Several population-based studies
abroad has reported the association between higher health literacy level and lower risk of depressive
symptoms among healthy adults [22] and patients with heart failure [23] or detoxi�cation treatment [24].
In recent years, Chinese researches also carried out a series of studies on association between health
literacy level and risk of depressive symptoms and mainly concentrated in middle school students and
found that these were inversely signi�cant associations between health literacy level and risk of
depressive symptoms [13; 14; 15]. Compared with previous studies, we can further expand the scope of
the study which we implement for the �rst time the large-scale cross-sectional study aiming to examine
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the association between health literacy level and risk of depressive symptoms among Chinese college
students.

Several mechanisms have been proposed to explain the lower risk of depressive symptoms with higher
health literacy level. The �rst explanation is that cognitive load play a mediator roles in the effect of
health literacy on information recall. According to limited capacity model of motivated mediated
message processing, message processing consists of message encoding, storage and retrieval and these
three subprocesses need cognitive capacity to be accomplished. However, limited human cognitive
makes encoding information (e.g. reading a message and receiving meaning from its content) require
much cognitive capacity, this will result in less capacity left for message storage and receive [25; 26]. In
order to enrich empirical study for cognitive capacity mechanism, prior study also revealed that
individuals with lower health literacy level need more cognitive capacity to process health information
and subsequent results in less recall of information [26]. Another study also revealed a similar �nding
that individuals with lower health literacy level made greater effort in reading ability and less effort in
seeking information [26; 27]. Based on the above �ndings, this study indicated that individuals with
higher health literacy level were more likely to make rational health decisions and seek information to
prevent or relieve development of depressive symptoms that those with lower health literacy level. The
second explanation is that healthy behaviors could mediate the association between health literacy and
risk of depressive symptoms. In two large-scale cross-sectional studies, researchers examined
associations between health literacy level and healthy behaviors among Chinese adolescents population
and the results con�rmed that higher health literacy level decreased risk of health risk behaviors (e.g.
smoking status, drinking status and screen time) [28] and contributed to health-promoting behaviors (e.g.
physical activity and nutrition) [29; 30]. Furthermore, the associations between healthy behaviors and risk
of depressive symptoms has been well-established [31].

According to previous studies, several potential factors that confound the association between health
literacy level and risk of depressive symptoms should be considered. For lifestyle factors, a series of
meta-analyses including 49 articles indicated that sleep duration and quality was associated with
depressive symptoms [32] and current study also shows that individuals who had higher health literacy
level were more likely to have 6–8 sleep duration, higher proportions of good sleep quality (Table 1).
Similarly, smoking and drinking status positively correlated with health literacy and depressive symptoms
respectively [33; 34]. The association between health literacy and depressive symptoms remained
signi�cant after adjustment for aforementioned lifestyle factors. Additionally, There are signi�cant
differences in health literacy level between sex and age among Chinese college students [35].
Furthermore, the prevalence of depressive symptoms in female college students was higher than male
college students [36] and college students who were older were more likely to have depressive symptoms
[37]. In multivariate logistic model, we also additionally adjusted for BMI because BMI could confound
the association between health literacy level [12] and risk of depressive symptoms [38]. However, after
additionally adjustment for demographic variables and BMI, there were still signi�cant association
between health literacy level and depressive symptoms, indicating that the association between health
literacy and depressive symptoms is independent of lifestyle factors, demographic variables and BMI.
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This study also had several limitations. First, the cross-sectional study design did not allow us establish a
causal association between health literacy level and depressive symptoms. Second, this study only
recruited college students southwest university, future studies need to further examine the above-
mentioned �ndings with larger representative Chinese college students population. Third, application of
SDS cannot diagnose whether these college students with depressive symptoms have clinical
depression.

Conclusions
The results of this cross-sectional study indicated that higher health literacy level was associated with
lower risks of depressive symptoms. Further prospective studies or randomized controlled trials should be
used to prove the causal association between health literacy and risk of depressive symptoms.
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Figure 1

Forest plot of association between health literacy dimensions with depressive symptoms


