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Abstract: Enhancing health literacy is of the utmost importance to enhance the physical and mental
well-being of college students. Unfortunately, there has been limited research investigating the means
of improving college students’ health literacy through the perspective of families. Family health is
an interdisciplinary and complex concept that involves multiple factors, and it provides a holistic
perspective on the overall well-being of the family unit. Thus, this study aims to examine the rela-
tionship between family health and health literacy and scrutinize the mediating role of psychological
resilience. A valid sample of 5473 students was collected from a university in November–December
2022 and was assessed using regression analysis. The findings reveal that family health has a positive
association with the health literacy of college students (β = 0.56, p < 0.001), with psychological re-
silience playing a critical mediating role (β = 0.11, 95% CI: [0.09, 0.13]). Therefore, the family ought to
be recognized as a fundamental mechanism to enhance college students’ health literacy. Additionally,
it is essential to emphasize the amelioration of psychological distress among college students and
enhance their psychological resilience, which will be helpful for their overall health consciousness
and proficiency.

Keywords: family health; health literacy; psychological resilience; undergraduates

1. Introduction

Health literacy plays a pivotal role in individuals’ physical and psychological well-
being [1]. Insufficient health literacy contributes to inferior levels of individual physical
and mental health and gives rise to a range of profound societal issues, such as health
disparities [2]. Cultivating robust health literacy necessitates a protracted and concerted
effort, particularly during the formative years. It is imperative that individuals, partic-
ularly in their youth, actively cultivate wholesome habits and augment their capacity
for health. College students are at a prime stage of learning and it is crucial for them to
gain comprehensive health competence, develop health consciousness, and adopt healthy
behaviors [3]. Furthermore, the health status of college students not only impacts their own
future physical and psychological well-being but also holds significant ramifications for
societal and national development [4].

According to the 2020 Chinese College Student Health Survey, overall health condi-
tions among Chinese college students are generally favorable. However, a noteworthy
segment of college students still struggles with oral diseases, gastrointestinal ailments,
dermatological disorders, and diverse psychological disturbances resulting from unhealthy
lifestyles and inadequate health awareness [5]. Insufficient health literacy is a key factor
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contributing to unfavorable health behaviors and suboptimal health outcomes among
college students [6]. Health literacy is important in determining psychological disorders
and quality of life among college students. Improving health literacy levels can help reduce
the risk of common psychological issues, including perceived stress, depressive symptoms,
and impulsivity, while concurrently improving quality of life [7]. Conversely, limited health
literacy may exert an impact on critical behavioral and health outcomes [8], encompassing
obesity [9] and smoking habits [10]. Hence, enhancing college students’ health literacy
assumes paramount importance in relation to their physical well-being, as well as for the
betterment of society and the nation at large.

Health literacy is commonly defined as the extent to which an individual possesses the
capacity to access, comprehend, and utilize fundamental health information and services,
enabling them to make informed health-related decisions [11]. Enhancing health literacy
has become a significant topic of research [2,12,13]. Existing studies show that factors
such as gender [14], educational attainment [15], income level [16], and physical and psy-
chological well-being [14] have a significant impact on individuals’ health literacy levels.
Furthermore, apart from examining individual characteristics, researchers have explored
the factors impacting health literacy through the application of theoretical frameworks,
including the health belief model, social cognitive theory, and stage change theory [17].
Regarding strategies for improving health literacy, experts widely agree that improving in-
formation dissemination, fostering effective communication, and implementing structured
educational interventions constitute effective approaches to enhancing individual health
literacy [18].

Nonetheless, the influence of family on health literacy is a significant factor that has
garnered relatively less attention. Family members play a crucial role in promoting a
healthy lifestyle by facilitating access to health resources, fostering health-related skills,
and enhancing comprehension of health-related matters [19]. Grounded in family systems
theory, the family is conceptualized as an interconnected system wherein members ex-
change information, perspectives, and emotions, and thereby influence one another [20].
Although college students begin transitioning away from the family environment and
embark on a journey towards independence and social adaptation, their connection with
their families remains significant. With the widespread use of mobile devices, students
frequently communicate with their family members [21]. Research indicates that indi-
viduals benefiting from higher levels of family involvement in health matters are more
likely to receive support and care related to their health from their familial connections.
Such support contributes to the enhancement of their health literacy levels, consequently
reducing the likelihood of developing mental health issues [22]. When families are larger
and possess greater resources, individuals tend to acquire health-related knowledge from
their family members. Moreover, the younger generations exhibit a heightened motivation
to acquire such knowledge [23].

Family health can be conceptualized as a collective asset stemming from the well-
being of each family member, their interactions and capabilities, and the convergence of the
family’s physical, social, emotional, economic, and medical resources [24]. Health literacy
extends through familial and social networks as a shared resource, with individuals often
relying on the health literacy skills of their family members to seek, comprehend, and
utilize health-related information. This dynamic allows for compensation when there are
limitations in individual health literacy since other family members with higher levels of
health literacy can provide support. Consequently, the health literacy of college students
who are embedded within a familial context exhibits a profound interdependence with
the overall health status of the family [25]. The health of the family, in turn, profoundly
impacts the capacity of college students to access, comprehend, and effectively employ
health information and services in order to enhance their own well-being [26].

Psychological resilience refers to the adaptive process through which an individual re-
sponds to threats, tragedies, adversity, trauma, or significant stress, thereby demonstrating
the ability to recover and sustain psychological well-being in the face of difficulties [27]. As
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a dynamic framework for withstanding adverse environmental influences, psychological
resilience emerges through the interplay of protective factors from the individual, family,
and society [28]. Consequently, the family serves as a potential safeguarding system in rela-
tion to psychological resilience. Research indicates that a supportive, nurturing, and stable
family environment promotes individual resilience while reducing negative emotions such
as depression and anxiety [29]. Moreover, close relationships and support networks among
family members facilitate effective coping with challenges and stress, thereby enhancing
psychological resilience [30].

Psychological resilience is closely connected to both health competence and health
status. Research has demonstrated that individuals with higher levels of psychological
resilience exhibit greater mental health literacy, thereby enhancing their overall mental
well-being [31]. According to family systems theory, the family, functioning as an emotional
system, has the power to influence the psychological state of its members, subsequently
influencing the health outcomes of individuals [1]. As a supportive system, the family has
the potential to enhance and foster the levels of psychological resilience among college
students, thereby strengthening their ability to acquire health-related knowledge and skills.

The literature concerning the association between family health, psychological re-
silience, and health literacy among college students is extremely scarce. Therefore, the
purpose of this study was to examine the relationship between family health and college
students’ health literacy and the mediating role that psychological resilience plays in this
relationship. Based on the previous analysis, we proffer two hypotheses to investigate the
factors that are linked to health literacy in college students, while the hypothesis model is
presented in Figure 1.

Hypothesis 1 (H1). Family health has a positive relationship with health literacy among col-
lege students.

Hypothesis 2 (H2). Psychological resilience operates as a mediator in the relationship between
family health and health literacy among college students.

Healthcare 2023, 10, x  3 of 11 
 

 

Psychological resilience refers to the adaptive process through which an individual 

responds to threats, tragedies, adversity, trauma, or significant stress, thereby 

demonstrating the ability to recover and sustain psychological well-being in the face of 

difficulties [27]. As a dynamic framework for withstanding adverse environmental 

influences, psychological resilience emerges through the interplay of protective factors 

from the individual, family, and society [28]. Consequently, the family serves as a 

potential safeguarding system in relation to psychological resilience. Research indicates 

that a supportive, nurturing, and stable family environment promotes individual 

resilience while reducing negative emotions such as depression and anxiety [29]. 

Moreover, close relationships and support networks among family members facilitate 

effective coping with challenges and stress, thereby enhancing psychological resilience 

[30]. 

Psychological resilience is closely connected to both health competence and health 

status. Research has demonstrated that individuals with higher levels of psychological 

resilience exhibit greater mental health literacy, thereby enhancing their overall mental 

well-being [31]. According to family systems theory, the family, functioning as an 

emotional system, has the power to influence the psychological state of its members, 

subsequently influencing the health outcomes of individuals [1]. As a supportive system, 

the family has the potential to enhance and foster the levels of psychological resilience 

among college students, thereby strengthening their ability to acquire health-related 

knowledge and skills. 

The literature concerning the association between family health, psychological 

resilience, and health literacy among college students is extremely scarce. Therefore, the 

purpose of this study was to examine the relationship between family health and college 

students’ health literacy and the mediating role that psychological resilience plays in this 

relationship. Based on the previous analysis, we proffer two hypotheses to investigate the 

factors that are linked to health literacy in college students, while the hypothesis model is 

presented in Figure 1: 

Hypothesis 1 (H1). Family health has a positive relationship with health literacy among college 

students. 

Hypothesis 2 (H2). Psychological resilience operates as a mediator in the relationship between 

family health and health literacy among college students. 

 

Figure 1. Hypothesis model. Figure 1. Hypothesis model.

2. Materials and Methods
2.1. Procedures and Participants

We carried out a cross-sectional investigation among current undergraduate students
at the Jitang College of North China University of Science and Technology in Hebei,
China, from 12 November 2022 to 13 December 2022; this survey was conducted among
all undergraduate students in the university. The inclusion criteria for this study were:
(1) currently enrolled in this college as an undergraduate student, (2) voluntary participation
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in this research, and (3) non-participation in other similar studies. The exclusion criteria
were: (1) incomplete completion of the questionnaire, and (2) a questionnaire completion
time of less than 60 s (we considered the quality of questionnaires completed in less than 60 s
to be unreliable). To ensure quality control and minimize bias, we attempted to include all
the students in the university to mitigate the impact of non-representativeness. Additionally,
the investigators received training and passed an assessment before participating in the
study, and regular assessments and sampling of the investigators’ work were conducted. In
the data analysis phase, we employed stratified analysis and other methods to reduce the
confounding bias. With the help of the college’s teachers, we aimed to collect 5495 samples;
eventually, we successfully collected 5475 samples (reasons for non-participation included
an unwillingness to participate in the study and hospitalization due to illness). The effective
recovery rate was 96.9%. After excluding 2 samples with missing data, 5473 samples were
included in our analysis. This study has been approved by the Ethics Review Committee of
the Jitang College of North China University of Science and Technology, under the approval
number: JTXY-2022-002.

2.2. Measures

Demographic information: In this study, we included demographic variables such as
age, gender, place of residence, monthly per capita household income, and each parent’s
highest education level.

Family health: The Family Health Scale (FHC) was developed by Crandall et al. [24].
We used the short version of this scale (FHC-SF), which contains four dimensions: the
family’s social and emotional health processes, the family’s healthy lifestyle, the family’s
socioeconomic resources, and the family’s emotional resources. The Family Health Scale–
Short Form is useful as a uniform measure of family health and has good reliability and
validity in Chinese populations [32]. The scale we used consists of 10 items, such as, “In
my family, we support each other”, “In my family, we maintain hope even in very difficult
times”, and “In the past 12 months, my family’s housing has not been able to meet the
needs of the family”, while items 6, 9, and 10 were reverse-encoded. Each item was rated on
a 5-point Likert scale ranging from 1 to 5 (strongly disagree to strongly agree) (Cronbach’s
α = 0.827, M = 37.98, SD = 6.81), yielding a cumulative score of between 10 and 50, wherein
higher scores indicate a greater degree of family health.

Psychological resilience: Psychological resilience refers to positive adaptation in the
face of stress or trauma. The Connor–Davidson Resilience Scale (CD-RISC) is used to
measure resilience and is a widely used instrument that was developed by Connor and
Davidson [33]. The original version of this scale has 25 items, each of which is rated on a
5-point scale ranging from 0 to 4 (“not true at all” to “true nearly all the time“). We used the
10-item version of the Connor–Davidson Resilience Scale, which was previously validated
in the Chinese context [34]. The Chinese version of the 10-item CD-RISC has excellent
psychometric properties and is applicable to Chinese people. The total score ranges from 0
to 40 (Cronbach’s α = 0.941, M = 32.54, SD = 8.06), with a higher score indicating a higher
level of psychological resilience.

Health Literacy: The Health Literacy Scale–Short Form (HLS-SF) was devised by
Duong et al. [35]. In our study, we employed the simplified version of the HLS-SF, which
has demonstrated strong reliability and validity among the Chinese population [36]. The
simplified version consists of three domains—health care, disease prevention, and health
promotion—with each domain comprising three inquiries, resulting in a total of nine
items. Participants were requested to self-report the ease with which they could undertake
various health-related tasks, such as “procuring information concerning the management
of your ailment” and “comprehending the instructions provided with your medication”.
Responses were rated on a 4-point Likert scale ranging from 0 to 3 (very difficult to very
easy) (Cronbach’s α = 0.972, M = 24.28, SD = 6.86), yielding a cumulative score of between
0 and 27, wherein higher scores indicate a greater degree of health literacy.
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2.3. Statistical Analysis

In this study, we utilized SPSS version 25.0 and Process version 3.0 to conduct data
analysis and testing, assuming a two-tailed significance level of 0.05. Firstly, descriptive
statistics (mean, standard deviation, and sample size/proportion) and correlation tests
were conducted using SPSS, with the results of the descriptive statistics being presented
in Table 1, and the results of the variable correlation tests being presented in Table 2.
Secondly, multiple regression analysis was performed to test the relationships between
the independent variable, Family Health, the mediating variable, Psychological Resilience,
and the dependent variable, Health Literacy. Specifically, H1 was tested, and the results
of the regression analysis can be found in Table 3. Finally, to test for mediation effects, we
used the Process method developed by Hayes, setting the Bootstrap number to 5000 with a
95% confidence interval significant level to verify H2. The results of the mediation effect
test are presented in Table 4. Additionally, demographic variables such as age, gender,
place of residence, monthly per capita household income, and highest parental education
level were included in the regression equation as control variables.

Table 1. Descriptive statistics of the participants (N = 5473).

Variables M ± SD or n (%)

Age 20.53 ± 1.60
Gender

Male 2189 (40.0)
Female 3284 (60.0)

Place of residence
Rural area 2551 (46.6)
Town 2922 (53.4)

Monthly per capita household income (CNY)
≤1000 699 (12.8)
1001–2000 807 (14.7)
2001–3000 835 (15.3)
3001–4000 728 (13.3)
4001–5000 630 (11.5)
5001–6000 526 (9.6)
6001–9000 480 (8.8)
9001–12,000 341 (6.2)
12,001–15,000 159 (2.9)
≥15,000 268 (4.9)

Father’s highest education level
No formal education 181 (3.3)
Elementary school 900 (16.4)
Junior high school 1975 (36.1)
Junior college 497 (9.1)
High school 815 (14.9)
College 539 (9.8)
Undergraduate 483 (8.8)
Master 40 (0.7)
PhD 43 (0.8)

Mother’s highest education level
No formal education 274 (5.0)
Elementary school 1119 (20.4)
Junior high school 1914 (35.0)
Junior college 520 (9.5)
High school 646 (11.8)
College 503 (9.2)
Undergraduate 427 (7.8)
Master 25 (0.5)
PhD 45 (0.8)

Note. The exchange rate of USD to CNY as of 20 June 2023 is: 1 USD = 7.18 CNY.
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Table 2. Descriptive statistics and correlation analysis of all variables.

M (SD) (1) (2) (3) (4) (5) (6) (7) (8) (9)

(1) 20.53 (1.60) 1
(2) 0.60 (0.49) −0.040 ** 1
(3) 0.53 (0.50) −0.078 *** −0.056 *** 1
(4) 4.43 (2.55) −0.127 *** −0.097 *** 0.303 *** 1
(5) 3.89 (1.72) −0.073 *** −0.077 *** 0.380 *** 0.344 *** 1
(6) 3.69 (1.73) −0.102 *** −0.060 *** 0.413 *** 0.331 *** 0.671 *** 1
(7) 37.98 (6.81) −0.160 *** 0.169 *** 0.064 *** 0.152 *** 0.094 *** 0.096 *** 1
(8) 32.54 (8.05) −0.037 *** 0.036 *** 0.049 *** 0.080 *** 0.076 *** 0.090 *** 0.395 *** 1
(9) 24.28 (6.85) −0.064 *** 0.085 *** 0.063 *** 0.061 *** 0.071 *** 0.078 *** 0.557 *** 0.446 *** 1

Note. (1) Age; (2) gender; (3) place of residence; (4) monthly per capita household income; (5) father’s highest
education level; (6) mother’s highest education level; (7) family health (range: 5–50); (8) psychological resilience
(range: 0–40); (9) health literacy (range: 0–27); ** p < 0.01; *** p < 0.001.

Table 3. Model of the regressions among family health, psychological resilience, and health literacy.

Regression (N = 5473) Fitting Metrics Coefficients and
Significances

Outcome
variables

Predicting
variables R R2 F(df ) β t

Health literacy 0.56 0.31 498.07 *** (7)
Age 0.03 2.27 *
Gender −0.01 −0.92
Place of residence 0.03 2.24 *
Monthly per capita household income −0.04 −3.29 **
Father’s highest education level 0.005 0.35
Mother’s highest education level 0.02 1.57
Family health 0.56 48.39 ***

Psychological
resilience 0.40 0.16 149.13 *** (7)

Age 0.03 2.51 *
Gender −0.03 −2.10 *
Place of residence 0.002 0.12
Monthly per capita household income 0.002 0.17
Father’s highest education level 0.006 0.32
Mother’s highest education level 0.05 2.78 **
Family health 0.40 31.05 ***

Health literacy 0.61 0.37 406.63 *** (8)
Age 0.02 1.60
Gender −0.003 −0.31
Place of residence 0.03 2.30 *
Monthly per capita household income −0.04 −3.50 ***
Father’s highest education level 0.004 0.27
Mother’s highest education level 0.01 0.79
Family health 0.46 37.92 ***
Psychological
resilience 0.27 22.79 ***

Note. * p < 0.05; ** p < 0.01; *** p < 0.001.
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Table 4. Analysis of the total, direct, and mediating effects.

Estimate Bootstrap SE
Bootstrap 95% CI

Effect Ratio
Lower Upper

Total Effect 0.56 0.01 0.55 0.59 -
Direct Effect 0.46 0.01 0.44 0.48 81.67%

Mediating Effect 0.11 0.01 0.09 0.13 18.93%
Note. Bootstrap SE and Bootstrap 95% CI refer to the standard error and the lower and upper limits of the
95% confidence interval of the indirect effects, estimated by the bias-corrected percentile Bootstrap method,
respectively; all values are rounded to two decimal places.

3. Results
3.1. Results of Descriptive Statistics

The mean standard deviation of age among all samples was 20.53 ± 1.60 years. The
proportion of male individuals was 40.0%, totaling 2189 individuals. The proportion of
individuals residing in rural areas was 46.6%, totaling 2551 individuals. The proportion
of households with a per capita monthly income of below RMB 6000 was 77.2%, totaling
4225 households. The percentage of fathers with their highest education level being at high
school or below was 79.8%, totaling 4368 individuals. The percentage of mothers with their
highest education level being at high school or below was 81.7%, totaling 4473 individuals.

3.2. Correlation Test between Variables

Based on the information provided in Table 2, the mean and standard deviation
for family health was 37.98 ± 6.81, that for psychological resilience was 32.54 ± 8.06,
and that for health literacy was 24.28 ± 6.86. Notably, the results indicate moderate
and significant correlations between family health and psychological resilience (r = 0.396,
p < 0.001) and between family health and health literacy (r = 0.447, p < 0.001), as well as
between psychological resilience and health literacy (r = 0.558, p < 0.001).

3.3. Regression Analysis Results and Mediating Effect Test

The results of the regression analyses demonstrated a positive association between
family health and health literacy (β = 0.56, p < 0.001), even after adjusting for variables
such as age, gender, place of residence, monthly per capita household income, and the
highest level of parental education. As such, the findings support H1. Additionally, the
analyses revealed that family health had a positive impact on psychological resilience
(β = 0.40, p < 0.001), which, in turn, positively influenced health literacy (β = 0.27, p < 0.001).
Therefore, H2 was also supported. Furthermore, the combined explanatory capacity of
demographic, independent, and mediating variables on health literacy amounted to 37%.

The findings of the mediating effect analysis are displayed in Table 4, revealing that
the significant indirect impact of family health on health literacy is channeled through
psychological resilience (β = 0.11, 95% CI: [0.09, 0.13]), with an indirect effect percentage
of 18.93%.

4. Discussion

Health literacy has a significant impact on both physical and mental health, highlight-
ing the importance of improving health literacy for individuals. This research aimed to
explore the relationship between family health, psychological resilience, and health literacy
in college students from a family perspective. The study’s findings revealed that the mean
proficiency of health literacy, psychological resilience, and health literacy among Chinese
university students exhibited a notably elevated level. This suggests that the present health
literacy standard among college students has reached a significant threshold, which is
consistent with the observation that the group of individuals aged 25–34 years has the
highest level of health literacy, as reported in the 2020 national health literacy monitoring
report [37]. Meanwhile, the findings also suggest that family health is significantly associ-
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ated with the health literacy of college students, while psychological resilience may act as a
mediator between family health and health literacy.

The outcomes of our study indicate that family health has a positive and significant
relationship with health literacy. This implies that college students with higher levels
of family health may possess greater levels of health literacy. According to the circular
model of marriage and family systems theory proposed by Olson et al., when families
function more optimally, they are better equipped to foster positive attitudes and behaviors
in their members [38]. Consequently, with healthier family functioning, family members
can better empathize with and assist one another, leading to increased awareness of health
and healthier behaviors. This finding aligns with previous research findings. For instance,
a study conducted in the Philippines explored the influence of family environment on
adolescent health behaviors and found that a healthy family environment significantly
enhanced adolescents’ health behaviors by means of open and positive communication
and mutual respect among family members [39]. Families serve as critical protective
factors for college students’ health problems. Support from their families, cohesive family
relationships, and positive family communication are essential factors for enhancing health
awareness and health literacy in college students. Families provide students with more
social support and resources and help them to alleviate the health and psychological
stressors that they encounter during adolescence [40]. Nonetheless, it is important to
acknowledge that the health literacy assessed in this study is based on self-reporting, which
may not accurately reflect the actual health literacy proficiency of university students.
Nevertheless, we maintain the belief that advocating for an increased emphasis on familial
intervention tools to address the health concerns of college students is justified. The aim of
such advocacy is to promote the development of higher health literacy levels among this
demographic, through measures such as strengthening familial relationships, enhancing
family resources, and improving familial lifestyles.

The study revealed that psychological resilience mediates the relationship between
family health and health literacy. Specifically, individuals with healthier families tend
to demonstrate higher levels of psychological resilience, enabling them to cope more
effectively with various stressful life events, including health-related challenges. Thus,
psychological resilience plays a crucial role in enhancing individuals’ health literacy levels.
Previous research supports the present study’s findings. For instance, Chew et al. found
that family support was a crucial factor in increasing psychological resilience among
young people because strong family bonds could offer appropriate support when required,
thereby enhancing resilience when coping with the stresses and challenges associated
with epilepsy [41–43]. Moreover, family communication contributes to the restoration of
psychological resilience in post-traumatic adolescents, enabling them to cope better with
health-related life events [44]. Chen and Harris also found that positive family relationships
help cultivate a state of psychological well-being in adolescents, which can ultimately
improve their health [45]. In summary, this study suggests that family health can promote
a positive mental health status among college students, leading to enhanced resilience
when coping with stressful or traumatic events, ultimately improving their health literacy
skills. Therefore, we emphasize the importance of constructing a family-centered physical
and psychological resilience treatment program for college students. Such a program is
essential for both enhancing their health competencies and mitigating health problems.

5. Implications and Limitations

The present study carries both theoretical and practical implications. Firstly, the study
highlights the significance of family health as an important factor in improving individual
health literacy. The findings emphasize the importance of family interventions as a means
of improving the health behaviors and perceptions of college students. Policymakers and
medical professionals should consider the family health status of college students and
implement family-centered interventions to improve their health literacy and overall health
status. Secondly, the study underscores the mediating role of psychological resilience in the
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relationship between family health and health literacy. Therefore, researchers and medical
professionals should focus on the mental health status of family members, especially
psychological resilience in the face of adversity. They should employ psychotherapy and
other means by which to develop and enhance the psychological resilience of college
students, while considering family interventions to boost their self-confidence and pay
attention to their physical and mental health. This approach will contribute to improving
the overall health literacy level of college students.

This study is not without its limitations, as there are several points that need to be
addressed in future research. Firstly, the study adopted a single-center cross-sectional
survey, which cannot establish a causal relationship between family health, psychological
resilience, and health literacy. To overcome this limitation, future studies may consider
using nationally representative large-sample surveys or longitudinal studies. Secondly,
the Family Health Short Form used in the study can only assess the overall level of family
health and cannot explore the impact of various aspects of family health on individual
health literacy. Future studies may use more comprehensive measures to investigate the
specific factors that contribute to the relationship between family health and health literacy.

6. Conclusions

This research investigated the correlation between familial health, psychological re-
silience, and the health literacy of college students. The findings suggest that family health
may be a potential key factor in improving college students’ health literacy, whereas psycho-
logical resilience functions as a mediating mechanism. Ultimately, the family unit ought to
be regarded as a crucial instrument to boost college students’ health literacy. Additionally,
greater emphasis should be placed on addressing the psychological distress of college
students and enhancing their psychological resilience, which will inevitably augment their
health consciousness and health proficiency.

Author Contributions: Conceptualization, Y.-Y.W. and X.-C.H.; methodology, X.-C.H.; software,
X.-C.H.; validation, Y.-Y.W.; formal analysis, Y.-Y.W.; investigation, J.Y.; resources, Y.-B.W.; data
curation, J.Y.; writing—original draft preparation, Y.-Y.W. and X.-C.H.; writing—review and editing,
J.Y.; visualization, Y.-Y.W.; supervision, Y.-B.W.; project administration, X.-C.H. All authors have read
and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: This study has been officially registered in the China Clinical
Trial Registry (Registration No.: ChiCTR2200061046). All methods were performed in accordance
with the relevant guidelines and regulations.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Data are available, upon reasonable request, by emailing: bjmuwuyibo@
outlook.com.

Acknowledgments: The authors would like to thank all the people who so generously invested their
time in this study.

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

References
1. Prest, L.A.; Protinsky, H. Family systems theory: A unifying framework for codependence. Am. J. Fam. Ther. 1993, 21, 352–360.

[CrossRef]
2. Kickbusch, I.S. Health literacy: Addressing the health and education divide. Health Promot. Int. 2001, 16, 289–297. [CrossRef]
3. Ickes, M.J.; Cottrell, R. Health literacy in college students. J. Am. Coll. Health 2010, 58, 491–498. [CrossRef] [PubMed]
4. Ye, Y.L.; Wang, P.G.; Qu, G.C.; Yuan, S.; Phongsavan, P.; He, Q.Q. Associations between multiple health risk behaviors and mental

health among Chinese college students. Psychol. Health Med. 2016, 21, 377–385. [CrossRef] [PubMed]
5. Rizhao Sports Bureau. 2020 China University Student Health Survey Report Released. 2020. Available online: https://www.

thepaper.cn/newsDetail_forward_5489171 (accessed on 27 May 2023).

https://doi.org/10.1080/01926189308251005
https://doi.org/10.1093/heapro/16.3.289
https://doi.org/10.1080/07448481003599104
https://www.ncbi.nlm.nih.gov/pubmed/20304761
https://doi.org/10.1080/13548506.2015.1070955
https://www.ncbi.nlm.nih.gov/pubmed/26222809
https://www.thepaper.cn/newsDetail_forward_5489171
https://www.thepaper.cn/newsDetail_forward_5489171


Healthcare 2023, 11, 1859 10 of 11

6. Huang, J.; Zheng, M.; Du, G.; Wei, P.; Shen, X.; Jin, J.; Jin, H. Influence of contest on Chinese college students’ health literacy based
on repeated cross-sectional studies. J. Am. Coll. Health 2022, 70, 1500–1507. [CrossRef]

7. Rababah, J.A.; Al-Hammouri, M.M.; Drew, B.L. The impact of health literacy on college students’ psychological disturbances and
quality of life: A structural equation modeling analysis. Health Qual. Life Outcomes 2020, 18, 292. [CrossRef] [PubMed]

8. Kanj, M.; Mitic, W. Health literacy and health promotion: Definitions, concepts and examples in the Eastern Mediterranean
region. In Proceedings of the 7th Global Conference on Health Promotion Promoting Health and Development: Closing the
Implementation Gap, Nairobi, Kenya, 26–30 October 2009; pp. 26–30.

9. Chari, R.; Warsh, J.; Ketterer, T.; Hossain, J.; Sharif, I. Association between health literacy and child and adolescent obesity. Patient
Educ. Couns. 2014, 94, 61–66. [CrossRef]

10. Lloyd, T.; Shaffer, M.L.; Stetter, C.; Widome, M.D.; Repke, J.; Weitekamp, M.R.; Paul, I.M. Health knowledge among the millennial
generation. J. Public Health Res. 2013, 2, jphr-2013. [CrossRef]

11. Ratzan, S.; Parker, R.M. National Library of Medicine Current Bibliographies in Medicine: Health Literacy; National Institutes of Health,
U.S. Department of Health and Human Services: Bethesda, MD, USA, 2000; pp. 331–337.

12. Nutbeam, D.; Kickbusch, I. Advancing health literacy: A global challenge for the 21st century. Health Promot. Int. 2000, 15,
183–184. [CrossRef]

13. McCray, A.T. Promoting health literacy. J. Am. Med. Inform. Assoc. 2005, 12, 152–163. [CrossRef]
14. Shi, Y.; Ma, D.; Zhang, J.; Chen, B. In the digital age: A systematic literature review of the e-health literacy and influencing factors

among Chinese older adults. J. Public Health 2021, 31, 679–687. [CrossRef]
15. Van Der Heide, I.; Wang, J.; Droomers, M.; Spreeuwenberg, P.; Rademakers, J.; Uiters, E. The relationship between health,

education, and health literacy: Results from the Dutch Adult Literacy and Life Skills Survey. J. Health Commun. 2013, 18
(Suppl. S1), 172–184. [CrossRef]

16. Liu, Y.B.; Liu, L.; Li, Y.F.; Chen, Y.L. Relationship between health literacy, health-related behaviors and health status: A survey of
elderly Chinese. Int. J. Environ. Res. Public Health 2015, 12, 9714–9725. [CrossRef]

17. Ross, W.; Culbert, A.; Gasper, C.; Kimmey, J. A Theory-Based Approach to Improving Health Literacy; Missouri Health Foundation:
St. Louis, MO, USA, 2009.

18. Nutbeam, D.; McGill, B.; Premkumar, P. Improving health literacy in community populations: A review of progress. Health
Promot. Int. 2018, 33, 901–911. [CrossRef]

19. Mayberry, L.S.; Kripalani, S.; Rothman, R.L.; Osborn, C.Y. Bridging the digital divide in diabetes: Family support and implications
for health literacy. Diabetes Technol. Ther. 2011, 13, 1005–1012. [CrossRef] [PubMed]

20. Rothbaum, F.; Rosen, K.; Ujiie, T.; Uchida, N. Family systems theory, attachment theory, and culture. Fam. Process 2002, 41,
328–350. [CrossRef]

21. Chen, Y.F.; Katz, J.E. Extending family to school life: College students’ use of the mobile phone. Int. J. Hum.-Comput. Stud. 2009,
67, 179–191. [CrossRef]

22. Wang, D.; Sun, X.; He, F.; Liu, C.; Wu, Y. The mediating effect of family health on the relationship between health literacy and
mental health: A national cross-sectional survey in China. Int. J. Soc. Psychiatry 2023. [CrossRef] [PubMed]

23. Liu, L.; Qian, X.; Chen, Z.; He, T. Health literacy and its effect on chronic disease prevention: Evidence from China’s data. BMC
Public Health 2020, 20, 690. [CrossRef]

24. Crandall, A.; Weiss-Laxer, N.S.; Broadbent, E.; Holmes, E.K.; Magnusson, B.M.; Okano, L.; Novilla, L.B. The family health scale:
Reliability and validity of a short-and long-form. Front. Public Health 2020, 8, 587125. [CrossRef] [PubMed]

25. Ishikawa, H.; Kiuchi, T. Association of health literacy levels between family members. Front. Public Health 2019, 7, 169. [CrossRef]
26. Wong, J.Y.H.; Wai, A.K.C.; Zhao, S.; Yip, F.; Lee, J.J.; Wong, C.K.H.; Lam, T.H. Association of individual health literacy with

preventive behaviours and family well-being during COVID-19 pandemic: Mediating role of family information sharing. Int. J.
Environ. Res. Public Health 2020, 17, 8838. [CrossRef]

27. Chen, F.; Fan, W.; Li, Y. Influence of psychological supervision on athletes’ compliance, mental elasticity characteristics and acute
stress disorder in traumatic fracture rehabilitation training. Iran. J. Public Health 2022, 51, 133. [CrossRef] [PubMed]

28. Yan, Y. Occurrence and high risk factors of post-traumatic stress disorder related to orthopedic surgery. Chin. J. Tissue Eng. Res.
2020, 3897–3903.

29. Xu, Y.; Lin, X.; Chen, S.; Liu, Y.; Liu, H. Ageism, resilience, coping, family support, and quality of life among older people living
with HIV/AIDS in Nanning, China. Glob. Public Health 2018, 13, 612–625. [CrossRef] [PubMed]

30. Killgore, W.D.; Taylor, E.C.; Cloonan, S.A.; Dailey, N.S. Psychological resilience during the COVID-19 lockdown. Psychiatry Res.
2020, 291, 113216. [CrossRef] [PubMed]

31. Zhang, J.Y.; Ji, X.Z.; Zhou, Y.Q. The Mediating Effect of Mental Health Literacy on Psychological Resilience and Psychological
Distress of Medical College Students. Perspect. Psychiatr. Care 2023, 2023, 3461121. [CrossRef]

32. Wu, Y.; Sun, X.; Wang, D.; Ming, W.K.; Sun, X.; Wu, Y. Reliability and validity of the Chinese version of a short form of the family
health scale. BMC Fam. Pract. 2022, 23, 108.

33. Connor, K.M.; Davidson, J.R. Development of a new resilience scale: The Connor-Davidson resilience scale (CD-RISC). Depress.
Anxiety 2003, 18, 76–82. [CrossRef]

34. Wang, L.; Shi, Z.; Zhang, Y.; Zhang, Z. Psychometric properties of the 10-item Connor–Davidson Resilience Scale in Chinese
earthquake victims. Psychiatry Clin. Neurosci. 2010, 64, 499–504. [CrossRef]

https://doi.org/10.1080/07448481.2020.1807991
https://doi.org/10.1186/s12955-020-01541-7
https://www.ncbi.nlm.nih.gov/pubmed/32867807
https://doi.org/10.1016/j.pec.2013.09.006
https://doi.org/10.4081/jphr.2013.e8
https://doi.org/10.1093/heapro/15.3.183
https://doi.org/10.1197/jamia.M1687
https://doi.org/10.1007/s10389-021-01604-z
https://doi.org/10.1080/10810730.2013.825668
https://doi.org/10.3390/ijerph120809714
https://doi.org/10.1093/heapro/dax015
https://doi.org/10.1089/dia.2011.0055
https://www.ncbi.nlm.nih.gov/pubmed/21718098
https://doi.org/10.1111/j.1545-5300.2002.41305.x
https://doi.org/10.1016/j.ijhcs.2008.09.002
https://doi.org/10.1177/00207640231166628
https://www.ncbi.nlm.nih.gov/pubmed/37095729
https://doi.org/10.1186/s12889-020-08804-4
https://doi.org/10.3389/fpubh.2020.587125
https://www.ncbi.nlm.nih.gov/pubmed/33330329
https://doi.org/10.3389/fpubh.2019.00169
https://doi.org/10.3390/ijerph17238838
https://doi.org/10.18502/ijph.v51i1.8304
https://www.ncbi.nlm.nih.gov/pubmed/35223634
https://doi.org/10.1080/17441692.2016.1240822
https://www.ncbi.nlm.nih.gov/pubmed/27756194
https://doi.org/10.1016/j.psychres.2020.113216
https://www.ncbi.nlm.nih.gov/pubmed/32544705
https://doi.org/10.1155/2023/3461121
https://doi.org/10.1002/da.10113
https://doi.org/10.1111/j.1440-1819.2010.02130.x


Healthcare 2023, 11, 1859 11 of 11

35. Duong, T.V.; Aringazina, A.; Kayupova, G.; Nurjanah, F.; Pham, T.V.; Pham, K.M. Development and validation of a new short-form
health literacy instrument (Hls-Sf12) for the general public in six Asian countries. Health Lit. Res. Pract. 2019, 3, e91–e102.
[CrossRef] [PubMed]

36. Sun, X.; Wu, Y.; Tang, J.; Wang, F.; Sun, X.; He, M. Development of a Short Version of the Health Literacy Scale Short-Form: Based
on Classical Test Theory and Item Response Theory. 2022. Available online: https://chinaxiv.org/abs/202211.00133 (accessed on
21 November 2022).

37. National Health Commission. National Health Literacy Level Rises to 23.15% by 2020. 2021. Available online: https://www.gov.
cn/xinwen/2021-04/01/content_5597287.htm (accessed on 27 May 2023).

38. Olson, D.H. Circumplex model of marital and family systems. J. Fam. Ther. 2000, 22, 144–167. [CrossRef]
39. Javier, J.R.; Galura, K.; Aliganga, F.A.P.; Supan, J.; Palinkas, L.A. Voices of the Filipino community describing the importance of

family in understanding adolescent behavioral health needs. Fam. Community Health 2018, 41, 64. [CrossRef] [PubMed]
40. Crockett, L.J.; Iturbide, M.I.; Torres Stone, R.A.; McGinley, M.; Raffaelli, M.; Carlo, G. Acculturative stress, social support, and

coping: Relations to psychological adjustment among Mexican American college students. Cult. Divers. Ethn. Minor. Psychol.
2007, 13, 347. [CrossRef]

41. Allen, J.P.; Porter, M.; McFarland, C.; McElhaney, K.B.; Marsh, P. The relation of attachment security to adolescents’ paternal and
peer relationships, depression, and externalizing behavior. Child Dev. 2007, 78, 1222–1239. [CrossRef] [PubMed]

42. Thoits, P.A. Mechanisms linking social ties and support to physical and mental health. J. Health Soc. Behav. 2011, 52, 145–161.
[CrossRef]

43. Umberson, D.; Karas Montez, J. Social relationships and health: A flashpoint for health policy. J. Health Soc. Behav. 2010, 51
(Suppl. S1), S54–S66. [CrossRef]

44. Chew, J.; Carpenter, J.; Haase, A.M. Young people’s experiences of living with epilepsy: The significance of family resilience. Soc.
Work Health Care 2018, 57, 332–354. [CrossRef]

45. Acuña, M.A.; Kataoka, S. Family communication styles and resilience among adolescents. Soc. Work 2017, 62, 261–269. [CrossRef]

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.

https://doi.org/10.3928/24748307-20190225-01
https://www.ncbi.nlm.nih.gov/pubmed/31294310
https://chinaxiv.org/abs/202211.00133
https://www.gov.cn/xinwen/2021-04/01/content_5597287.htm
https://www.gov.cn/xinwen/2021-04/01/content_5597287.htm
https://doi.org/10.1111/1467-6427.00144
https://doi.org/10.1097/FCH.0000000000000173
https://www.ncbi.nlm.nih.gov/pubmed/29135796
https://doi.org/10.1037/1099-9809.13.4.347
https://doi.org/10.1111/j.1467-8624.2007.01062.x
https://www.ncbi.nlm.nih.gov/pubmed/17650135
https://doi.org/10.1177/0022146510395592
https://doi.org/10.1177/0022146510383501
https://doi.org/10.1080/00981389.2018.1443195
https://doi.org/10.1093/sw/swx017

	Introduction 
	Materials and Methods 
	Procedures and Participants 
	Measures 
	Statistical Analysis 

	Results 
	Results of Descriptive Statistics 
	Correlation Test between Variables 
	Regression Analysis Results and Mediating Effect Test 

	Discussion 
	Implications and Limitations 
	Conclusions 
	References

