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Abstract

Background Good health self-management positively affects the health of healthcare providers and their

ability to manage their patients’ health. This study explored the relationship between ehealth literacy, health self-
management skills, and mental health literacy among undergraduate nursing students. Some studies have confirmed
the correlation between e-health literacy and health self-management skills, while mental health literacy may be
correlated with both, and this study aims to explore the relationship between the three.

Methods A descriptive cross-sectional survey was conducted at a medical university in northwestern China among
385 Chinese undergraduate nursing students. Participants completed the General Information Questionnaire, the
Adult Health Self-Management Skills Rating Scale, the Mental Health Literacy Rating Scale, and the eHealth Literacy
Scale, and provided valid responses. The IBM SPSS 27.0 statistical software was used for data entry and descriptive
analysis, t-test, ANOVA, and Pearson correlation analysis. The IBM Amos 26.0 was used to construct the mediation
effect model, and the Bootstrap method was employed to test mediating effects.

Results Mental health literacy, ehealth literacy, and health self-management skills of undergraduate nursing students
were at a moderate to high level. Mental health literacy, ehealth literacy, and health self-management were positively
correlated. Mental health literacy, particularly, played a partial mediating role of 31.1% (95% Cl [0.307-1.418] )
between ehealth literacy and health self-management.

Conclusions Undergraduate nursing students’mental health literacy partially mediates the link between eHealth
literacy and health self-management skills. Schools should emphasize the development of nursing students’e-health
literacy and mental health literacy in order to improve their health self-management skills, which will not only bring
about a better health outcome for the students, but will also benefit the health of the social population.

Keywords Anxiety, Health literacy, Mental health, Nursing education, Nursing students, Questionnaire design, Self-
management
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Background

Health is a basic human right and an invaluable asset that
can impact one’s personal, social, and economic life. The
World Health Organization (WHO) defines health as “a
state of complete physical, mental, and social well-being
and not merely the absence of disease or infirmity” [1].
Individuals should assume responsibility for their health
and ensure the body achieves a state of balance and coor-
dination, as self-management is the most cost-effective
way to stay healthy.

According to the WHO, more than 60% of a person’s
life expectancy depends on self-care management [2].
The theory of health management first originated in the
United States in the late 1920s [3]. Since then, Corbin and
Strauss [4] have applied the term “self-management” to
medical and health-related areas which have been univer-
sally adopted. Health self-management is recommended
for patients with chronic diseases and is effective [5].
Nowadays, there is an increasing awareness of the need
for health self-management for the sick, healthy, older
adults and young persons. Previous research has shown
that students who have better health self-management
skills while in college have better health as adults [6].
Conversely, students with poor health self-management
skills may develop health problems such as obesity, high
blood glucose, high blood lipids and high blood pres-
sure in adulthood [7, 8]. University students are espe-
cially encouraged to cultivate healthy self-management
skills because they can keep their minds healthy, boost
the immune system, and lower the effects of stress [9].
However, studies on health self-management among uni-
versity students, especially nursing students, are limited,
albeit published studies have shown a need to strengthen
these skills among this group [10]. As the prepara-
tory workforce for future clinical care, developing good
health self-management skills in undergraduate nursing
students will lead to good health outcomes for both stu-
dents and professional experts in patient health coaching
[6]. Good health self-management skills involves acquir-
ing good mental health literacy by using skills developed
through electronic health literacy.

Research shows that undergraduate nursing stu-
dents are at high risk for mental health problems such
as anxiety and depression [11]. Mental health literacy is
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Fig. 1 Moderation model and hypotheses
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considered an important self-competency to mitigate
these risks and comprises the knowledge, attitudes, and
behaviors that individuals develop in promoting and cop-
ing with their own and others’ mental health [12]. People
with higher mental health literacy are more likely to be
able to manage any mental health issues, tend to have
better mental health, thus mental health literacy is vital
in facing stress and avoiding psychological problems [13].

Nowadays, college students are exposed to a lifestyle
that can endanger their physical and mental health. For
instance, the ubiquitous use of smartphones and the
Internet can be convenient and useful for study but can
result in information overload, misinformation, and
addiction [14]. Therefore, students must learn to deci-
pher and effectively use these tools appropriately so they
do not become mentally burdened. Electronic health lit-
eracy (eHL) is proposed to assist in this regard. In 2006,
Norman and Skinner [15] defined eHL as “the ability to
search for, understand, and evaluate health informa-
tion on electronic resources and to use the information
obtained to address and solve health problems” Studies
described the benefits of eHL for healthcare providers
and their patients and emphasized that students with this
competency do better in later clinical work [16]. There-
fore, developing and improving eHL in undergradu-
ate nursing students is an important task for nursing
educators.

Several studies have shown positive correlations
between eHL and mental health literacy [17], between
eHL and health self-management skills [18], and between
mental health literacy and health self-management
skills [19]. However none of the study populations were
undergraduate nursing students. As the mainstay of
future nursing professionals, nursing students should
possess good health self-management skills. These are
beneficial to their health status and allow them to bet-
ter educate and guide future patients and improve their
health outcomes. Based on the previous arguments, we
hypothesized that mental health literacy mediates the
relationship between eHL and health self-management
skills (see Fig. 1). Moreover mental health literacy plays
a mediating effect between eHL and health self-man-
agement skills. Thus, if mental health literacy plays an
important role in mediating the relationship between
eHL and health self-management competencies, then we
might consider interventions such as mental health lit-
eracy to improve health self-management competencies
among undergraduate nursing students.

Methods

Study design and participants

This study employed a descriptive cross-sectional
research design. Undergraduate nursing students
(N=407) were recruited via convenience sampling from
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a medical university in northeastern China. Only full-
time registered students who were at least 18 years and
willing to participate were included. Following the Ken-
dall sample estimation principle [20], the sample size was
at least 10 to 20 times the number of variables, plus 20%
for sample attrition. The calculated value range was 204
to 408; 385 valid responses were collected. Participants
were between 18 and 26 years old, with a mean age of
(21.28+1.23) years; 31(8.1%) were male and 354(91.9%)
were female.

Ethical considerations

The study was performed in accordance with the Decla-
ration of Helsinki and was approved by JinZhou Medi-
cal university ethics committee. The study followed the
principles of voluntariness and involved minimal risk.
The questionnaire was anonymized to protect participant
privacy. All the participants provided informed consent.
All methods were carried out in accordance with relevant
guidelines and regulations.

Data collection

The researcher obtained the course schedules of under-
graduate nursing students in advance with the help of
the course instructors. They also helped to organize the
students by establishing batches in the classrooms and
assisting with filling out the questionnaires. Data gath-
ering occurred from October to December 2021 when
the students were on break. Questionnaires were dis-
tributed, completed, and collected on-site. Six batches
were organized [ Batch 1=_86; Batch 2=69; Batch 3=88;
Batch 4=70; Batch 5=67; Batch 6=27 |; 22 students were
excluded due to irregular completion or omission of con-
tent (see Fig. 2). The questionnaire efficiency rate of the
responses was 94.6%.
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Data collection instruments

The researcher designed the general information ques-
tionnaire. The questionnaire requested socio-demo-
graphic details such as age, gender, height, weight, grade,
household location, and social parameters such as stu-
dents’ role in their family (e.g., first/second child), posi-
tions in school (e.g., student leaders), study pressure, and
personal habits (e.g., insomnia).

The Adults Health Self-Management Skill Rating Scale
(AHSMSRS), developed by Chinese scholar QiuLi Zhao
et al. [21] in 2011 was used to assess health self-man-
agement competence. This consisted of three subscales
and seven dimensions (38 items). The three subscales
consisted of health self-management behaviors: three
dimensions of diet self-management, exercise self-
management, and disease coping (14 items); health self-
management environment - two dimensions of resource
use and environmental self-management (10 items), and
health self-management perceptions - two dimensions of
health beliefs and self-efficacy (14 items). The scale was
based on a 5-point Likert scale with a score range of 38 to
190, with higher scores representing greater health self-
management ability in adults. Cronbach’s coefficient for
this scale was 0.950.

Mental health literacy was assessed using an adolescent
mental health literacy assessment scale developed by
Chinese scholar Danlin Li [22]. This was based on a con-
ceptual framework of mental health literacy and a theo-
retical model of knowing, believing, and acting, based
on an extensive literature review, group discussions,
and expert interviews. The scale included 22 items in
four dimensions: knowledge, identification, attitude, and
behavior, and was scored on a 5-point Likert scale with
a score range of 22 to 110, with higher scores indicating
higher levels of mental health literacy. The scale was con-
sistent with local Chinese cultural habits and had good
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Table 1 General information of undergraduate nursing students
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Table 2 Health self-management competency scale scores

(n=385) (M+SD)
Characteristics Cate- N(%) M=SD F/t P Minimum Maximum Score Average
gories score of
Gender Male 31(8.1) 14761+£393 0622° 0.535 items
Female 354(91.9) 144.98+2267 Health 78 190 145.19+22.59 3.82+0.59
BMI <185  75(195) 143232484 0718° 0489  selff-management
185~  224(582) 14635+21.13 Cognitive subscale 26 70 57.53+£939 4.11+£067
=24 86(223) 14390+ 2427 Self-efficacy 5 25 20.83+£3.72 417+£0.74
Grade(years) ~ Fresh- 234(60.8) 147242242 4860°  0.002 Health Beliefs 18 45 36704622 408+069
man Environment 18 50 3938+7.19 3.94+0.72
year subscale
Soph- 66(17.1) 14536+22.76 Environmental 10 25 2048+3.59 4.09+0.72
omore Management
Junior  64(16.6) 135.80+22.55 Resource 5 25 1890+4.25 3.78+0.85
Senior  21(55) 1505241729 Utilization
Year Behavior Subscale 22 70 4828+9.81 345+0.70
Account Cities  174(452) 147.10£2225 1510°  0.132 Disease coping 4 20 1620+3.10 405+0.77
Location and Diet management 5 25 1744+425 348+0.85
towns Exercise 5 25 1464509 292+1.02
Rural ~ 211(54.8) 143.62+2281 management
Only child Yes 181(47.0) 1467242162 1.254° 0211
No 204(53.0) 143.83+23.39
Student leaders  Yes 174(452) 14479+2336 0099° 0753 analysis. Pearson correlation was used for correlation
No 211(548) 14552+21.99 analysis, and the test level a=0.05.
Study pressure  Heavy  40(104) 136.85+27.07 4193  0.016 IBM Amos 26.0 was applied to construct the mediating
General 292(75.8) 14540+ 20.92 effect model and the Bootstrap method was used to test
None  53(13.8) 150.36+26.25 the mediating effect. Relative chi-square (CMIN/DF),
Stay up late Yes 134(34.8) 136.10+23.43 -5.800° <0.001 root mean squared error of approximation (RMSEA),
No 251(65.2) 150.05+20.59 goodness of fit index (GFI), adjusted goodness of fit index

Note: 2t-value,°F-value

reliability. It is widely used among Chinese high school
and college students [22, 23]. The Cronbach’s coefficient
was 0.847.

Norman and Skinner [15] developed the first self-
assessment tool for measuring eHL. In this study, it was
used to assess eHL. The eHealth Literacy Scale has been
translated into at least seven languages and is widely
used. In 2013, Chinese scholars Shuaijun Guo et al
developed a Chinese version of the scale to form three
dimensions: the ability to apply online health informa-
tion and services, the ability to judge, and the ability to
make decisions (8 items) [24]. The entries were scored on
a 5-point Likert scale with a score range of 8 to 40, with
higher scores indicating better eHL. The Cronbach’s coef-
ficient was 0.955.

Statistical methods

The SPSS 27.0 (IBM) statistical software was used for
data analysis. The data were tested for normality by plot-
ting histograms. Count data were described by frequency
and composition ratios. The measures conformed to a
normal distribution and were described as meantstan-
dard deviation; t-test and ANOVA were used for one-way

(AGFI), incremental fit index (IFI), Tucker-Lewis-index
(TLI) and comparative-fit-index (CFI) were used for
model fit evaluation.

Results

Participant information

There were statistically significant differences in health
self-management skills assessment scores among the 385
undergraduate nursing students in different grades, study
pressure, and late-night situations (P<0.05). There were
no statistically significant differences in health self-man-
agement skills scores on the remaining factors (2>0.05)
(see Table 1).

Scores for each scale

The mean score of the total entries of the AHSMSR Scale
was (3.82%+0.59). The behavioral subscales scored the
lowest among the subscales, with the lowest score being
the exercise management dimension, followed by the diet
management dimension (see Table 2).

The mean score for the entries on mental health liter-
acy was (3.8010.52), with lower scores for the identifica-
tion and attitude dimensions (see Table 3).

The mean score for the total entries of eHL was
(3.82%0.76), with the lowest score for the decision-mak-
ing dimension (see Table 4).
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Table 3 Mental health literacy scale scores (M£SD)
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Table 6 Model fitness test

Minimum Maximum Score Average Indicators  Reference values Measured values Judgment
score of CMIN/DF <3.000 1.810 yes
items RMSEA <0080 0,046 yes
Menta\ health 49 110 83.52+11.34 3.80%0.52 GFl ~0.900 0970 yes
literacy AGFI >0.900 0.948 yes
thavigra\ 5 25 19.54+3.15 391+063 IFl ~0.900 0986 yes
dimension
Knowledge 6 30 23314382 3894064  ° >0900 0980 yes
dimension CFi >0.900 0.986 yes
Identity 5 25 18.64+352 3.72+0.70
dimension Table 7 Structural equation model path relationship test results
Attitude 6 30 2203+6.11  3.67+1.02 Path relationship Standardized Estimate SE CR P
dimension test
MHL<-—--EHL 0.247 0258 4305 <0.01
Table 4 eHealth literacy scale scores (M+SD) HSM<---MHL 0.362 0116 5653 <001
Minimum  Maximum _ Score Average HSM<-—EHL 0.198 0448 3603 <001
score of
items Table 8 Results of Bootstrap mediated effects test
E{eHrii‘;h 8 40 3059£6.12 3.82+0.76 Parameter Estimate Lower Upper P Effect ratio(%)
O Indirect 0.727 0.307 1418 0.001 311
Application 5 25 19.22+£396  3.84%0.79 offect
Judgment 2 10 /68+164  383£082  piecteffect 1613 0639 3002 0002 689
Decision ! > 369+089 3694089  qopaeffect 2339 1258 3776 0001 1000

Correlation analysis of eHealth literacy, mental health
literacy, and health self-management skill

There was a positive correlation between the eHL, men-
tal health literacy, and health self-management skill total
scales and its three subscale scores among undergraduate
nursing students (P<0.01)(see Table 5).

Analysis of the mediating effect of mental health literacy

in the relationship between eHealth literacy and health
self-management

The results of the model fitness test showed that the
mediated effects model fit well (see Table 6).

The path coefficients between eHL and mental health
literacy, mental health literacy and health self-manage-
ment, as well as eHL and health self-management, were
evenly statistically significant (p<0.01). Mental health lit-
eracy had a partially mediating effect between eHL and
health self-management (see Table 7).

Table 5 Pearson correlation analysis between variables

The results of the Bootstrap mediating effect test
showed that the direct effect accounted for 68.9% of the
total effect and the indirect effect accounted for 31.1%
(see Table 8). The mediating effect plot is shown in Fig. 3.

Discussion

The findings showed the health self-management skills of
these 385 Chinese undergraduate nursing students were
at an intermediate to a high level. There was a higher
score than one for health self-management in patients
with hypertension [25], and also better self-manage-
ment in patients with diabetes [26]. This suggests that
undergraduate nursing students have better health self-
management skills, which may be attributed to their pro-
fessional studies. However, the health self-management
skills of the nursing undergraduates were poorer than
those of the healthcare undergraduates [10], and this
infers a need to strengthen this trait.

HSM HSM-1 HSM-2 HSM-3 EHL MHL
HSM 1.000
HSM—1 0.816** 1.000
HSM-2 0.892** 0.578** 1.000
HSM-3 0.870** 0.478** 0.778** 1.000
EHL 0.236"* 0.110* 0.243** 0.269** 1.000
MHL 0.344** 0.210** 0.309%* 0.372%* 0.248* 1.000

Note: **Significant at P<0.01, *Significant at P<0.05

HSM: Health self-management, HSM—1: Health self-management behaviors subscale, HSM—2: Health self-management environment Subscale, HSM-3: Health self-
management perceptions subscale, EHL: EHealth literacy, MHL: Mental health literacy
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Fig. 3 Diagram of the mediating effect model. Note: HSM: health self-management; MHL: mental health literacy; EHL: E-health literacy

EHL was positively correlated with health self-man-
agement skills, which is consistent with the research by
Scholar Wu [27]. This also aligns with the findings of Li
scholars that people with higher eHL had stronger health
self-management skills [28]. This may be because of their
ability to make full use of e-health resources, to extract
and process the information they need from a multitude
of information platforms and resources [18]. Accord-
ingly, they are better equipped to strengthen their physi-
cal health conditions and adopt healthy behaviors, thus
improving their health self-management.

EHL was positively correlated with mental health liter-
acy, which follows Alijanzadeh’s findings [29]. This is also
compatible with the findings of Balay that undergradu-
ate nursing students with higher eHL had higher levels of
mental health literacy [30]. The analysis showed students
with high e-health literacy tend to have access to more
health knowledge. This forms the basis of psychology,
and with the support of health knowledge, students are
better able to accurately analyze and rationally deal with
psychological stress or mental stimuli.

Mental health literacy was positively correlated with
health self-management skills, which is aligned with
scholar Xie’s study [31]. Chu showcased similar findings
in their research that showed young people with higher
levels of mental health literacy had stronger health self-
management skills [32]. Physical and mental health are
closely related. The higher the level of mental health liter-
acy the better the mental health of students and the more
actively they manage their health.

In summary, by examining the partial mediating role
of mental health literacy, this study was able to better
explain the role relationship between eHL and health
self-management skills. EHL can influence health self-
management through mental health literacy, in addition
to directly influencing health self-management among

undergraduate nursing students. Health self-manage-
ment skills of undergraduate nursing students can be
better enhanced by intervening in the mediating variable
of mental health literacy. Consequently, nursing educa-
tors can provide undergraduate nursing students with
books, training and counseling when necessary that are
conducive to improving their mental health literacy, etc.
This study adds to the paucity of literature on self-man-
agement techniques for nursing students and provides
further information to improve their health self-manage-
ment skills.

Limitations

Due to time and manpower constraints, this study only
facilitated a sample of students from a medical university
in northeastern China. Consequently, the study popula-
tion and the sample selection were relatively limited.
Future studies could entail multi-center, large-sample
surveys. Second, since this was a cross-sectional study,
the survey was conducted at one point in time and was
unable to show a causal relationship. In the future, a
longitudinal study could explore the causal relationship
between the variables.

Strengths

The increasing number of global health workers who
are also faced with chronic health conditions is of con-
cern to diverse stakeholders. Accordingly, our research
attempted to investigate the level of eHealth Literacy,
Mental Health Literacy, and health self-management
skills among a sample of undergraduate student nurses in
China. We felt this was an important demographic given
this group represents the future workforce, and so their
level of knowledge was important, not only for self-man-
agement but also in their treatment of future patients.
Then, while we understand health may be perceived as
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a personal decision, we felt the educational institutions
had some culpability to encourage healthier choices and
behaviors among this demographic. Accordingly, we felt
the research would raise awareness among educators
about how these sociodemographic factors affect stu-
dents’ literacies.

Conclusions

This study reports on the mediating effect of mental
health literacy between eHL and health self-management
skills among undergraduate nursing students. Nursing
educators can not only improve undergraduate nursing
students’ health self-management skills by improving
their e-health literacy, but they can also better improve
undergraduate nursing students’ health self-management
skills by intervening in their mental health literacy.

Abbreviations

WHO World Health Organization

eHL eHealth literacy

AHSMSRS  Adults Health Self-Management Skill Rating Scale
HSM Health self-management

HSM-1 Health self-management behaviors subscale
HSM-2 Health self-management environment Subscale
HSM-3 Health self-management perceptions subscale
MHL Mental health literacy
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