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Objective: The purpose of this study was to investigate the pathways by which
health literacy (HL), social support, and self-efficacy influence self-management
behaviors of pregnant women with Gestational diabetes mellitus (GDM) and the
interrelationships between the variables.

Methods: A total of 565 pregnant women with GDM was recruited. The
Demographic Characteristics Form, Health Literacy Scale, Perceived Social
Support Scale, General Self-efficacy Scale and GDM Self-management Behavior
Scale were used for data collection. Descriptive statistics, zero-ordered correlation
analysis, and multiple linear regression analysis were performed on the variables;
Structural Equation Model (SEM) were constructed for pathway analysis.

Results: A positive correlation was found between health literacy, social support,
self-efficacy, and self-management behaviors among pregnant women with
GDM after adjusting for age, education level, income level, work status, parity,
and family history of diabetes (r ranging from 0.203 to 0.533). A further multiple
linear regression analysis showed that functional HL, communicative HL, critical
HL, social support, and self-efficacy were all independent influences on self-
management behaviors and accounted for 36.3% of the variance. Communicative
HL and critical HL explained the strongest self-management behaviors (p = 0.316
and 0.255, respectively, p <0.001). The SEM model was suitable for x?/DF = 2.860,
RMSEA = 0.060, IFI=0.953, TLI=0.943, and CFI=0.952. The results showed
direct positive effects of health literacy on self-management behaviors and
self-efficacy, direct positive effects of social support on health literacy and self-
efficacy. Social support and self-efficacy have had no significant direct impact
on self-management behaviors, but social support may indirectly influence self-
management behaviors through the health literacy mediation role.

Conclusion: Healthcare providers should pay attention to the positive impacts
of health literacy and social support on self-management behaviors of pregnant
women with GDM. Improving the health literacy level of pregnant women with
GDM should be the key point of intervention in practice, and the social support
system should be fully mobilized to enhance emotional support and life support
to promote the improvement of self-management behaviors.
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1. Introduction

Gestational Diabetes Mellitus (GDM) is one of the most frequent
pregnancy complications experienced by women during pregnancy.
Its high prevalence and morbidity burden make it a global public
health issue (1), and the prevalence of GDM in mainland China is
14.8% (2). GDM increases the risk of perinatal complications such as
preeclampsia, premature delivery, cesarean delivery, neonatal
hypoglycemia, the future risk of type 2 diabetes and cardiovascular
disease (3). moreover, the experience of GDM may increase maternal
psychological burden and emotional harm, leading to mental health
problems such as anxiety and depression (4). Dietary and nutritional
therapy, exercise management, glycemic monitoring and control, fetal
monitoring, and postpartum monitoring are key components of GDM
management, which are strongly dependent on the patient’s capacity
for self-management (5-7). Studies have shown that strict dietary and
proper exercise can help patients achieve better glycemic control (8,
9), reduce the incidence of adverse pregnancy outcomes among
pregnant women with GDM (10), improv patient’s motivation for
treatment, and alleviate patient’s anxiety (11). The current status of the
self-management of women with GDM in China is unsatisfactory,
with only approximately 30% having good self-management behaviors
in some areas (12).

Health literacy (HL) is people’s “motivation, knowledge, and
ability to acquire, understand, evaluate, and apply health information
in order to make judgments and decisions about health care, disease
prevention, and health promotion in daily life to maintain or improve
quality of life over the life course” (13). In many countries, improving
citizens’ HL is considered one of the goals of strategic plans aimed at
improving national health (14), including China (15, 16). There is a
close relationship between health literacy and health behaviors, which
is a precondition and guarantee for the achievement of healthy
behaviors. Patients with low levels of HL were found to have
inadequate self-management skills, an increased likelihood of adverse
health outcomes (17), and affect the level of glycemic control in
diabetic patients (18-20).

Social support and self-efficacy are vital psychosocial concepts
related to the health and well-beings of populations closely. Social
support always refers to the instrumental, emotional, or informational
social resources or help which perceived or received by individuals, is
a multi-dimensional concept (21). Individuals often need additional
social support resources to cope with illness or other challenging
events (22). Studies suggested that low social support is significantly
associated with the risk of mental health problems such as depression,
anxiety and self-harm during pregnancy (23). Social support also
influences pregnant women’s self-management behaviors, a systematic
review of qualitative researches showed that lake of social support was
one of the barriers to self-management among pregnant women with
GDM (24). Self-efficacy is the confidence in the ability to achieve
behavioral goals in specified domains, an individual’s belief that he or
she can be successful (25), it is a subjective feeling like “I can do it
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Self-efficacy can positively influence patients’ self-management skills
and behaviors. In the studies of adults with type 2 diabetes and
pregnant women with hyperglycemia, researchers found that higher
levels of self-efficacy were associated with better self-management
behaviors (26, 27).

There are interconnections among HL, social support and self-
efficacy, these variables influence patients’ self-management behaviors.
Some studies have explored the mechanisms of factors influence
patients’ self-management behaviors. A study revealed that social
support and HL were significant predictors of self-management
behaviors (28). Another study showed that HL and self-efficacy played
a partial mediating role in the process of social support influencing
self-management (29). HL has also been found to influence glycemic
control and self-management behaviors in patients with type 2
diabetes by direct effects as well as indirect effects mediated by self-
efficacy (30-33).

The mechanisms of the influence of HL, social support and self-
efficacy on self-management behaviors in pregnant women with GDM
are not clear. The objective of this study was to investigate the pathways
by which health literacy, social support, and self-efficacy influence
self-management behaviors and the interrelations of the variables,
attempt to provide new ideas for improving the self-management
behaviors in pregnant women with GDM. The research hypothesis for
this study is presented from previous studies: (a) Health literacy, social
support, and self-efficacy are factors that influence self-management
behaviors among pregnant women with GDM; (b) Health literacy
directly influences self-management behaviors and influences self-
management behaviors by playing the role of mediator of self-efficacy;
(¢) Social support directly influences self-management behaviors and
influences self-management behaviors though the mediation role of
health literacy and self-efficacy; (d) Self-efficacy directly influences
self-management behaviors.

2. Materials and methods

2.1. Participants and data collection
procedure

This study was a cross-sectional survey study. All subjects met the
following criteria: (i) Initial diagnosis of GDM during pregnancy and
met the diagnostic criteria for GDM of the IADPSG 2010 (34); (ii)
Age > 18years; (iii) Those who have an elementary understanding of
reading and no communication disabilities; and gestational weeks
>28weeks. Pregnant women with GDM who had pre-pregnancy
diabetes, multiple pregnancies, and combined severe medical, surgical
or obstetric complications were excluded. Using a convenience
sampling method, women with GDM who underwent obstetric
examination or were hospitalized in the West China Second University
Hospital, Sichuan University between December 2021 and June 2022
were selected. The study was approved by the Medical Ethics
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Committee of the West China Second University Hospital, Sichuan
University (No. 2021-219), and verbal informed consent was obtained
from each of the participants. All the questionnaires were distributed
by our team members after obtaining the consent of the pregnant
women, and they were instructed to fill them out. A total of 620
pregnant women with GDM were invited to participate in the study,
with 565 agreeing and 55 refusing to participate. Questionnaires with
greater than 10% missing items or greater than 50% missing items on
any subscale were treated as invalid. Missing values for scales were
filled using multiple interpolation method, and missing data for
demographic variables are not filled in.

2.2. Measures

2.2.1. Demographic characteristics form

Basic demographic information included in age, education level,
income level, marital status, occupation, parity, length of pregnancy;,
family history of diabetes, and so on.

2.2.2. Health literacy scale

This is a multidimensional health literacy scale developed by
Japanese scholars Ishikawa et al. (35), based on Nutbean’s Health
Literacy Model (36). It consists of 14 items 3 dimensions: functional
HL, communicative HL, and critical HL. The Chinese version was
translated and culturally adapted by Zhao et al. (37). It’s scored on a
four-point Likert scale, with each item rated on a scale of 1-4 from
“never” to “often” (functional HL dimension is reverse scored). The
final result is typically expressed as the mean score of the 14 items. The
Cronbach’s a was 0.853 in our study.

2.2.3. Perceived social support scale

This is a widely used scale to measure social support, developed
by Zimet and revised by Zhong et al. (38). The scale has 12 items and
is divided into three dimensions: family support, friend support and
other support. Each item was rated from 1 to 7 on a 7-point Likert
scale from “strongly disagree” to “strongly agree,” with a score range
of 7-84. The final result is the sum of the scores of all items, with
higher total score indicating stronger social support. The Cronbach’s
a was 0.953 in our study.

2.2.4. General self-efficacy scale

General self-efficacy measures, to some extent, the confidence of
an individual in the face of a variety of unfamiliar environments or
encountering new things, and helps people to develop a comprehensive
and in-depth understanding and achieve good results. German
scholars Schwarzer and his colleagues developed this scale in 1981,
which contains 10 items on a 4-point Likert scale, with each item
scoring from 1 to 4 on a scale from “not at all correct” to “completely
correct” (39). The Cronbach’s o was 0.930 in our study.

2.2.5. GDM self-management behavior scale

This scale was developed by Li (40), it contains 7 dimensions of
diet management, exercise management, weight management,
medication use, glucose monitoring, risk assessment and management,
and psychosocial adaptation with 37 items to assess the self-
management behaviors of GDM patients (The medication use
dimension was used to assess the self-management behaviors of
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pregnant women with GDM who used insulin and other glucose
control drugs). The retest reliability coeflicient of the total scale was
0.930 and the Cronbach’s a was 0.951. The scale was scored on a
5-point Likert scale, with a total score of 33-185. The level of self-
management was determined based on the standardized scores, with
scores >80 being good, 60-80 being moderate, and <60 being poor.
The Cronbach’s o was 0.938 in our study.

2.3. Statistics

SPSS 21.0, AMOS 26.0 ware used for the analysis of the collected
data. Descriptive analyses were performed as Mean + SD. Normality
of continuous variables was tested using the kurtosis coefficient
method and P-P plot. Continuous variables conforming to a normal
distribution were analyzed for correlation using partial correlations,
and factors influencing self-management behaviors were analyzed
using multiple linear regression. Structural equation modeling was
constructed with AMOS 26.0 to perform a path analysis of health
literacy, social support, and self-efficacy influencing self-management
behaviors in GDM. The maximum likelihood method was chosen as
the model parameter estimation method, and the model fitness index
was selected and evaluated on the criteria (41): y*/DF<3.0,
RMSEA <0.08, IFI, TLI, and CFI were>0.9. p<0.05 indicates
statistical significance.

3. Results

3.1. Demographic characteristics and
pregnancy-related conditions

A total of 565 pregnant women with GDM were surveyed in this
study, and a total of 523 valid questionnaires were obtained,
excluding 42 questionnaires that were not properly or incompletely
completed. The average age of the participants was 32.11 +3.92 years
old, the average length of pregnancy was 35.36 +2.91 weeks, 97.9%
were Han Chinese, 94.2% lived in urban areas, 98.7% were married,
71.3% had a bachelor’s degree or above, 87.6% were employed,
89.5% had social security, 66.5% had a per capita monthly household
income >8,000 RMB (equivalent to approximately US$1,160).
68.6% were pregnant with their first child; 93.9% did not use insulin
for blood glucose control, and 75.1% had no family history
of diabetes.

3.2. Descriptive statistics and partial
correlations among the variables

Normality test results showed health literacy, social support, self-
efficacy, and self-management behavior scores were normally or
approximately normally distributed. We then performed a Partial
Correlations analysis on the variables, the results are shown in Table 1.
After adjusting for variables such as age, health literacy, social support,
and self-efficacy were significantly correlated with self-management
behaviors of pregnant women with GDM (r=0.533, 0.299, 0.248,
respectively; p<0.001), there is also a correlation between each of the
two variables (r ranging from 0.203 to 0.533, p<0.001).
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TABLE 1 The descriptive results and partial correlations among the variables (n = 523).

10.3389/fpubh.2023.1188072

Variables Mean + SD Health literacy = Social support Self-efficacy Self-management
behavior

Health literacy 3.26+0.41 0.337%* 0.203%** 0.533%*
Social support 65.10 + 11.25 0.337%* 0.373%* 0.299%*
Self-efficacy 26.64 + 5.34 0.203%* 0.373%* 0.248%*
Self-management 76.63 +12.07 0.533%* 0.299%* 0.248%*
behavior

#%p <0.001; Adjusted variables: age, education level, income level, work status, parity, and family history of diabetes.

TABLE 2 Multiple linear regression analysis of factors influencing self-management behaviors (n = 523).
Variables B SE i} t p value 95.0% ClI Tol VIF
(Constant term) 17.714 3.722 4.759 <0.001 10.401 25.026
Functional HL 2.388 0.704 0.121 3.390 0.001 1.004 3.771 0.962 1.039
Communicative HL 6.815 0.927 0.316 7.352 <0.001 4.994 8.636 0.659 1.518
Critical HL 5.130 0.832 0.255 6.168 <0.001 3.496 6.765 0.714 1.401
Self-efficacy 0.216 0.086 0.096 2.501 0.013 0.046 0.386 0.833 1.201
Social Support 0.095 0.043 0.090 2.229 0.026 0.011 0.179 0.745 1.341

R*=0.369, Adjusted R*=0.363, F=90.145, p <0.001; Durbin-Watson = 2.058.

3.3. Multiple linear regression analysis of
the factors influencing self-management
behaviors

The self-management behavior score was included as a dependent
variable in the multivariate linear regression equation, and the three
dimensions of health literacy, social support and self-efficacy scores
were included as independent variables. The results showed that there
was no multicollinearity among the variables, and all three variables
were influential factors in self-management behaviors, with an
adjusted R* of 0.363, indicating that health literacy, social support, and
self-efficacy together accounted for 36.3% of the variance in self-
management behaviors. Among these variables, communicative
health literacy and critical health literacy explained the strongest self-
management behaviors (#=0.316 and 0.255, respectively, p <0.001)
(Table 2).

3.4. The pathway analysis between health
literacy, social support, self-efficacy and
self-management behaviors

The SEM model was fitted using the maximum likelihood
method, and the SEM model was suitable for y*DF=2.860,
RMSEA =0.060, IFI=0.953, TLI=0.943, and CFI=0.952. As shown in
Figure 1, four paths were statistically significant (P <0.05), health
literacy had a direct positive effect on self-management behaviors and
self-efficacy (direct effect coeflicient=0.759 and 0.137, respectively,
p<0.05), social support had a direct positive effect on health literacy
and self-efficacy (direct effect coefficient=0.486 and 0.360,
respectively, p <0.05). Social support and self-efficacy did not have a
direct effect on self-management behaviors (p>0.05), but social
support could indirectly influence self-management behaviors
through the mediating effect of health literacy (Indirect effect
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coefficient=0.394) (Table 3). Self-management behaviors of pregnant
women with GDM were most influenced by health literacy level,
followed by social support. In the pathway of social support affected
self-management behaviors, health literacy played a full mediating
role, and social support affected self-management behaviors in
pregnant women with GDM by influencing their HL.

4. Discussion

In this study, we analyzed the impact of HL, social support, and
self-efficacy on self-management behaviors in pregnant women with
GDM by constructing an SEM and explored the interplay between the
factors, with results that partially supported our research hypothesis:
Health literacy and social support are factors affecting self-
management behavior in pregnant women with GDM; health literacy
directly affects self-management behavior, and social support affects
self-management behavior through the mediation of health literacy. It
is important to note that HL directly influences GDM self-
management behaviors, while social support indirectly influences self-
management behaviors through the mediation of HL, which acts as a
sufficient mediator between the two. Adequate social support
positively affects self-management in pregnant women with GDM
through higher levels of health literacy.

Health literacy is an important concept in promoting health
behaviors, it can facilitate patient empowerment and adoption of
health behaviors that are closely related to people’s health conditions
(42). In this study, communicative HL, critical HL, and functional HL
were all influential factors in self-management behaviors in pregnant
women with GDM, with communicative HL and critical HL having a
greater influence on self-management behaviors. Possibly due to the
high level of education of the participants in this study. Functional HL
primarily assesses basic health-related literacy skills, and our
participants are largely free of literacy deficits. Communicative HL
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Social Support
0.486%* -0.018
0.360%* ‘
. Self-management
Health Literacy 0.759%* g
) behavior
0.137* 0.060
Self-efficacy
FIGURE 1
The SEM on the relation between health literacy, social support, self-efficacy and self-management behavior. *p <0.05, **p <0.001.

TABLE 3 The interrelationships among the variables and their effect
coefficients (n = 523).

Effect Path beginnings
coefficient

NeloLll Health Self-
support literacy efficacy

Health Direct 0.486** - -
literacy
Indirect - - _
Total 0.486 - -
Self-efficacy Direct 0.360%* 0.137% -
Indirect 0.067 - -
Total 0.427 0.137 -
Self- Direct —0.018 0.759%* 0.060
management
behaviors
Indirect 0.394 0.008
Total 0.377 0.767 0.060

#p<0.05, **p < 0.001.

and critical HL refer to the dynamic process of obtaining health
information from various forms of communication, and critically
analyzing the information through rational judgment and applying
the processed information to health management, the core of which
lies in the effective acquisition, scientific selection and correct
application of information (43), these two core health literacies may
become more influential on pregnant women with GDM who have a
high level of cognitive self-management behavior.

Social support is the perceived and actual instrumental or
expressive support provided by communities, social networks, and
intimate partners, and social support may indirectly increase maternal
psychological well-being by acting as a buffer against the potentially
adverse effects of stressful events (44). During pregnancy, pregnant
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women always require additional psychosocial support to cope with
various stressful events related to pregnancy, including support for
concerns related to the consequences of illness, interpersonal support,
infrastructural support, and health education support (45). Studies
have found that social support is strongly associated with pregnancy
stress (46), self-care behaviors and self-efficacy during pregnancy (47,
48), affecting maternal quality of life, physical and mental health.
Pregnant women with GDM in our study had high levels of social
support, but in previous studies, it was found that psychosocial
support interventions for pregnant women with GDM tend to focus
on information support and there is an underutilization of emotional
support such as family (49). enhancing support from spouses or
family members could promote self-management, increase
psychological resilience, active coping with stress in pregnant women
with GDM (50).

The positive impact of HL on self-management behaviors in
diabetics has been demonstrated in number of studies. Juul et al. (51)
previously investigated 194 Danish patients with type 2 diabetes found
that functional HL was associated with following recommended
dietary recommendations, functional HL may be an important driver
of dietary management behaviors, but no significant association was
found between following physical activity recommendations and
health literacy (68% with >11years of education). Souza et al. (52)
investigated 129 older adults with type 2 diabetes in Brazil, also found
that patients with inadequate functional HL were more likely to have
poor glycemic control than those with adequate functional HL, but
participants in the study were less educated, with 82.9% having only a
high school education or less. Furthermore, health literacy and social
support play a joint role in influencing patient self-management
behaviors. Zou et al. (53) found that HL and social support in patients
with chronic heart failure not only directly influenced the maintenance
of self-care, but also indirectly by influencing self-care information.
Health literacy and social support were also found to be important
factors influencing the decrease in HbAlc levels after hospital
discharge for patients with type 2 diabetes (54); they can promote a
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change in dietary attitudes and seek professional nutrition services
among them additionally (55). In contrast to our findings, social
support in these studies had a direct effect on patient self-management
behaviors and was not mediated through HL. The possible reason for
this may be that their participants are mostly older people whose well-
managed behavior always needs to be achieved by relying on health
care institutions and home environments. In contrast, pregnant
women with GDM are younger, have more autonomy in their
behaviors and rely more on self-determination to adopt or not to
adopt certain health behaviors. HL plays an extremely important role
in the health decision-making process (56), thus the precondition for
the facilitating effect of favorable social support on self-management
behaviors is that pregnant women need to have favorable HL to enable
them to make informed self-management decisions.

Our study also confirmed the positive effects of social support and
HL on self-efficacy in pregnant women with GDM. HL had a weaker
effect on self-efficacy and acted as a partial mediator in the process of
social support influencing self-efficacy. Moghadam et al. (57) found
that the dimensions of social capital such as community involvement,
neighborhood, family and friends, tolerance of diversity, and work
relationships were influential factors in the self-efficacy of women
with GDM, the enhancement of women’s social capital may increase
their self-efficacy in controlling GDM. Self-efficacy represents the
confidence and ability of pregnant women with GDM to engage in
self-management in some extent, which can alleviate the stress level,
improve the quality of life of women with GDM (46), and motivate
them to adopt a healthy lifestyle after diagnosis (58). We should focus
on the positive impact of well-established social support systems on
the self-efficacy of pregnant women with GDM to ensure maternal
and infant safety.

Based on our findings, we recommend that health care providers
emphasize the active role of HL and social support in actions to
improve self-management behaviors in pregnant women with
GDM. Improving HL level should be a key point of intervention in
practice, and social support systems should be fully mobilized to
enhance emotional support and life support to promote improved
self-management behaviors.

5. Limitations and future directions

There are several limitations to the current study. First, the study
recruited participants from a tertiary teaching hospital in Chengdu,
Sichuan Province, and this sample only reflects the situation in southwest
China. Second, all information was obtained from questionnaires, which
were filled out by pregnant women themselves, and some questions may
be subject to recall bias. Third, this study is a survey study and causal
interpretation may be inadequate. Therefore, we hope that further studies
in other types of hospitals and in other regions of China with prospective
cohort studies will yield more reliable results.

References

1. Saeedi P, Petersohn I, Salpea P, Malanda B, Karuranga S, Unwin N, et al. Global and
regional diabetes prevalence estimates for 2019 and projections for 2030 and 2045:
results from the international diabetes federation diabetes atlas, 9(th) edition. Diabetes
Res Clin Pract. (2019) 157:107843. doi: 10.1016/j.diabres.2019.107843

2. Gao C, Sun X, Lu L, Liu E, Yuan J. Prevalence of gestational diabetes mellitus in
mainland China: a systematic review and meta-analysis. J Diab Investig. (2019)
10:154-62. doi: 10.1111/jdi.12854

Frontiers in Public Health

10.3389/fpubh.2023.1188072

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by the Medical
Ethics Committee of the West China Second University Hospital,
Sichuan University/West China Second University Hospital. The
studies were conducted in accordance with the local legislation and
institutional requirements. Written informed consent for participation
was not required from the participants or the participants’ legal
guardians/next of kin because there was no potential harm to the
patients in this study, and all were fully informed before the survey
and verbal consent was obtained from the study participants.

Author contributions

FT and XZ contributed to conception and design, investigation,
data analysis and interpretation, and drafted manuscript. DL and XG
contributed to conception and design, data curation, methodology,
and critically revised manuscript. SL contributed to investigation and
data curation. All authors contributed to the article and approved the
submitted version.

Acknowledgments

We are grateful to all pregnant women with GDM who
participated in our study and to all clinicians and nurses who provided
support for us.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

3. American College of Obstetricians and Gynecologists' Committee on
Practice Bulletins—Obstetrics. Acog practice bulletin no. 201: pregestational
diabetes mellitus. Obstet Gynecol. (2018) 132:228-48. doi: 10.1097/
20g.0000000000002960

4. Craig L, Sims R, Glasziou P, Thomas R. Women's experiences of a diagnosis of
gestational diabetes mellitus: a systematic review. BMC Pregnancy Childbirth. (2020)
20:76. doi: 10.1186/s12884-020-2745-1

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1188072
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1016/j.diabres.2019.107843
https://doi.org/10.1111/jdi.12854
https://doi.org/10.1097/aog.0000000000002960
https://doi.org/10.1097/aog.0000000000002960
https://doi.org/10.1186/s12884-020-2745-1

Tang et al.

5. Berger H, Gagnon R, Sermer M. Guideline no. 393-diabetes in pregnancy. J Obstet
Gynaecol Can. (2019) 41:1814-25.el. doi: 10.1016/j.jogc.2019.03.008

6. Huvinen E, Koivusalo SB, Meinila J, Valkama A, Tiitinen A, Roné K, et al. Effects
of a lifestyle intervention during pregnancy and first postpartum year: findings from the
radiel study. J Clin Endocrinol Metab. (2018) 103:1669-77. doi: 10.1210/jc.2017-02477

7. American Diabetes Association. 14. Management of diabetes in pregnancy:
standards of medical care in diabetes-2020. Diabetes Care. (2020) 43:5183-92. doi:
10.2337/dc20-S014

8. Abernethy PJ, Thayer R, Taylor AW. Acute and chronic responses of skeletal muscle
to endurance and sprint exercise. A review. Sports Med. (1990) 10:365-89. doi:
10.2165/00007256-199010060-00004

9. Katz A. Role of reactive oxygen species in regulation of glucose transport in skeletal
muscle during exercise. ] Physiol. (2016) 594:2787-94. doi: 10.1113/jp271665

10.Shepherd E, Gomersall JC, Tieu ], Han S, Crowther CA, Middleton P.
Combined diet and exercise interventions for preventing gestational diabetes
mellitus. Cochrane Database Syst Rev. (2017) 11:Cd010443. doi: 10.1002/14651858.
CD010443.pub3

11.OuYang H, Chen B, Abdulrahman AM, Li L, Wu N. Associations between
gestational diabetes and anxiety or depression: a systematic review. ] Diabetes Res. (2021)
2021:9959779-10. doi: 10.1155/2021/9959779

12. Chen X, Qian L, Li W, Xu C. Current status and influencing factors of self-
management for gestational diabetes mellitus. Zhejiang Med. (2017) 39:291-3303. doi:
10.12056/j.issn.1006-2785.2017.39.4.2016-1639

13. Serensen K, Van den Broucke S, Fullam J, Doyle G, Pelikan J, Slonska Z, et al.
Health literacy and public health: a systematic review and integration of definitions and
models. BMC Public Health. (2012) 12:80. doi: 10.1186/1471-2458-12-80

14. Osborne RH, Batterham RW, Elsworth GR, Hawkins M, Buchbinder R. The
grounded psychometric development and initial validation of the health literacy
questionnaire (Hlq). BMC Public Health. (2013) 13:658. doi: 10.1186/1471-2458-13-658

15. Health China Action 2019-2030. (2019). Health Care Commission Website
[updated 2019]. Available at: http://www.gov.cn/xinwen/2019-07/15/content_5409694.
htm

16. The CPC Central Committee and the State Council Issued the "Health China 2030"
Planning Outline: Xinhua News Agency. (2016). Available at: http://www.gov.cn/
zhengce/2016-10/25/content_5124174.htm

17. Berkman ND, Sheridan SL, Donahue KE, Halpern DJ, Crotty K. Low health
literacy and health outcomes: an updated systematic review. Ann Intern Med. (2011)
155:97-107. doi: 10.7326/0003-4819-155-2-201107190-00005

18. Pirdehghan A, Eslahchi M, Esna-Ashari F, Borzouei S. Health literacy and diabetes
control in pregnant women. ] Fam Med Prim Care. (2020) 9:1048-52. doi: 10.4103/
jfmpc.jfmpc_891_19

19. Schillinger D, Barton LR, Karter AJ, Wang F, Adler N. Does literacy mediate the
relationship between education and health outcomes? A study of a low-income
population with diabetes. Public Health Rep. (2006) 121:245-54. doi:
10.1177/003335490612100305

20. Bains SS, Egede LE. Associations between health literacy, diabetes knowledge, self-
care behaviors, and glycemic control in a low income population with type 2 diabetes.
Diabetes Technol Ther. (2011) 13:335-41. doi: 10.1089/dia.2010.0160

21. Langford CP, Bowsher ], Maloney JP, Lillis PP. Social support: a conceptual
analysis. ] Adv Nurs. (1997) 25:95-100. doi: 10.1046/j.1365-2648.1997.1997025095.x

22. Heazell AEP, Siassakos D, Blencowe H, Burden C, Bhutta ZA, Cacciatore J, et al.
Stillbirths: economic and psychosocial consequences. Lancet. (2016) 387:604-16. doi:
10.1016/s0140-6736(15)00836-3

23.Bedaso A, Adams J, Peng W, Sibbritt D. The relationship between social support
and mental health problems during pregnancy: a systematic review and meta-analysis.
Reprod Health. (2021) 18:162. doi: 10.1186/s12978-021-01209-5

24. Xu N, Han X, Chen S, Zhang J, Gu P. Self-reported barriers in self-management of
women with gestational diabetes: a systematic review of qualitative studies. Nurs Open.
(2023) 10:7130-43. doi: 10.1002/n0p2.1988

25. Bandura A. Self-efficacy: toward a unifying theory of behavioral change. Psychol
Rev. (1977) 84:191-215. doi: 10.1037//0033-295x.84.2.191

26.D'Souza MS, Karkada SN, Parahoo K, Venkatesaperumal R, Achora S, Cayaban
ARR. Self-efficacy and self-care behaviours among adults with type 2 diabetes. Appl Nurs
Res. (2017) 36:25-32. doi: 10.1016/j.apnr.2017.05.004

27. Iwanowicz-Palus G, Zarajczyk M, Pieta B, Bien A. Quality of life, social support,
acceptance of illness, and self-efficacy among pregnant women with hyperglycemia. Int
] Environ Res Public Health. (2019) 16. doi: 10.3390/ijerph16203941

28. Chen YC, Chang LC, Liu CY, Ho YE Weng SC, Tsai T1. The roles of social support
and health literacy in self-management among patients with chronic kidney disease. J
Nurs Scholarsh. (2018) 50:265-75. doi: 10.1111/jnu.12377

29. Hahn EA, Wortman K, Teuteberg JJ, Rich JD, Yancy CW, Cella D, et al. Impact of
health literacy and social support on self-efficacy regarding self-care among patients
with a left ventricular assist device (Lvad): findings from the mechanical circulatory
support: measures of adjustment and quality of life (Mcs a-Qol) study. ] Heart Lung
Transplant. (2020) 39:5435-6. doi: 10.1016/j.healun.2020.01.236

Frontiers in Public Health

10.3389/fpubh.2023.1188072

30. Rashid AA, Zuhra H, Tan CE. Social support, self-efficacy and their correlation
among patients with type 2 diabetes mellitus: a primary care perspective. Med J
Malaysia. (2018) 73:197-201.

31. Fatima S, Jibeen T. Interplay of self-efficacy and social support in predicting quality
of life in cardiovascular patients in Pakistan. Community Ment Health ]. (2019)
55:855-64. doi: 10.1007/s10597-018-0361-6

32. Lee EH, Lee YW, Moon SH. A structural equation model linking health literacy to
self-efficacy, self-care activities, and health-related quality of life in patients with type 2
diabetes. Asian Nurs Res (Korean Soc Nurs Sci). (2016) 10:82-7. doi: 10.1016/j.
anr.2016.01.005

33.Lee YJ, Shin §J, Wang RH, Lin KD, Lee YL, Wang YH. Pathways of empowerment
perceptions, health literacy, self-efficacy, and self-care behaviors to glycemic control in
patients with type 2 diabetes mellitus. Patient Educ Couns. (2016) 99:287-94. doi:
10.1016/j.pec.2015.08.021

34. Metzger BE, Gabbe SG, Persson B, Buchanan TA, Catalano PA, Damm P, et al.
International association of diabetes and pregnancy study groups recommendations on
the diagnosis and classification of hyperglycemia in pregnancy. Diabetes Care. (2010)
33:676-82. doi: 10.2337/dc09-1848

35. Ishikawa H, Takeuchi T, Yano E. Measuring functional, communicative, and
critical health literacy among diabetic patients. Diabetes Care. (2008) 31:874-9. doi:
10.2337/dc07-1932

36. Nutbeam D. Health literacy as a public health goal: a challenge for contemporary
health education and communication strategies into the 21st century. Health Promot Int.
(2000) 15:259-67. doi: 10.1093/heapro/15.3.259

37.Zhao X, Li Y, Zeng Y, Chen L. Evaluation of the reliability and validity of health
literacy scale-Chinese. Chinese ] Nurs Educ. (2021) 18:266-9.

38. Zhong X, Jiang Q, Qian L, Wu Z. Correlation between stress reaction and social
support, life events, coping style in medical personnel. Chin J Clin Psych. (2005) 13:70-2.
doi: 10.3969/j.issn.1005-3611.2005.01.025

39. Kang C, Hu Z, Liu Y. Evidences for reliability and validity of the chinese version
of general self-efficacy scale. Chinese ] Appl Psychol. (2001) 1:37-40.

40.Li Y. Development and application of a self-management behavior scale for
gestational diabetes mellitus patients. [Master]: Jinan University. (2019)

41. Steiger JH. Understanding the limitations of global fit assessment in structural
equation modeling. Personal Individ Differ. (2007) 42:893-8. doi: 10.1016/j.
paid.2006.09.017

42.Schulz PJ, Nakamoto K. Health literacy and patient empowerment in health
communication: the importance of separating conjoined twins. Patient Educ Couns.
(2013) 90:4-11. doi: 10.1016/j.pec.2012.09.006

43. Inoue M, Takahashi M, Kai I. Impact of communicative and critical health literacy
on understanding of diabetes care and self-efficacy in diabetes management: a cross-
sectional study of primary care in Japan. BMC Fam Pract. (2013) 14:40. doi:
10.1186/1471-2296-14-40

44. Cohen S, Wills TA. Stress, social support, and the buffering hypothesis. Psychol
Bull. (1985) 98:310-57. Epub 1985/09/01. doi: 10.1037/0033-2909.98.2.310

45. Siahkal SE, Javadifar N, Najafian M, Iravani M, Zakerkish M, Heshmati R.
Psychosocial needs of inpatient women with gestational diabetes mellitus: a qualitative
study. J Reprod Infant Psychol. (2022):1-17. doi: 10.1080/02646838.2022.2110221

46. Long Q, Guo ], Zhong Q, Jiang S, Wiley J, Chen JL. General self-efficacy and social
support as mediators of the association between perceived stress and quality of life
among rural women with previous gestational diabetes mellitus. J Clin Nurs. (2021)
30:1026-36. doi: 10.1111/jocn.15648

47.Nguyen LD, Nguyen LH, Ninh LT, Nguyen HTT, Nguyen AD, Vu LG, et al.
Women's holistic self-care behaviors during pregnancy and associations with
psychological well-being: implications for maternal care facilities. BMC Pregnancy
Childbirth. (2022) 22:631. doi: 10.1186/s12884-022-04961-z

48. Iwanowicz-Palus G, Zarajczyk M, Bieni A, Korzynska-Pietas M, Krysa J, Rahnama-
Hezavah M, et al. The relationship between social support, self-efficacy and
characteristics of women with diabetes during pregnancy. Int | Environ Res Public
Health. (2021) 19. doi: 10.3390/ijerph19010304

49.Jung S, Kim Y, Park ], Choi M, Kim S. Psychosocial support interventions for
women with gestational diabetes mellitus: a systematic review. Korean ] Women Health
Nurs. (2021) 27:75-92. doi: 10.4069/kjwhn.2021.05.13

50. Carolan M, Gill GK, Steele C. Women's experiences of factors that facilitate or
inhibit gestational diabetes self-management. BMC Pregnancy Childbirth. (2012) 12:99.
doi: 10.1186/1471-2393-12-99

51. Juul L, Rowlands G, Maindal HT. Relationships between health literacy, motivation
and diet and physical activity in people with type 2 diabetes participating in peer-led
support groups. Prim Care Diabetes. (2018) 12:331-7. doi: 10.1016/j.pcd.2018.02.005

52.Souza JG, Apolinario D, Magaldi RM, Busse AL, Campora F, Jacob-Filho W.
Functional health literacy and glycaemic control in older adults with type 2 diabetes: a
cross-sectional study. BMJ Open. (2014) 4:e004180. doi: 10.1136/bmjopen-2013-004180

53. Zou H, Chen Y, Fang W, Zhang Y, Fan X. Identification of factors associated with
self-care behaviors using the Com-B model in patients with chronic heart failure. Eur ]
Cardiovasc Nurs. (2017) 16:530-8. doi: 10.1177/1474515117695722

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1188072
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1016/j.jogc.2019.03.008
https://doi.org/10.1210/jc.2017-02477
https://doi.org/10.2337/dc20-S014
https://doi.org/10.2165/00007256-199010060-00004
https://doi.org/10.1113/jp271665
https://doi.org/10.1002/14651858.CD010443.pub3
https://doi.org/10.1002/14651858.CD010443.pub3
https://doi.org/10.1155/2021/9959779
https://doi.org/10.12056/j.issn.1006-2785.2017.39.4.2016-1639
https://doi.org/10.1186/1471-2458-12-80
https://doi.org/10.1186/1471-2458-13-658
http://www.gov.cn/xinwen/2019-07/15/content_5409694.htm
http://www.gov.cn/xinwen/2019-07/15/content_5409694.htm
http://www.gov.cn/zhengce/2016-10/25/content_5124174.htm
http://www.gov.cn/zhengce/2016-10/25/content_5124174.htm
https://doi.org/10.7326/0003-4819-155-2-201107190-00005
https://doi.org/10.4103/jfmpc.jfmpc_891_19
https://doi.org/10.4103/jfmpc.jfmpc_891_19
https://doi.org/10.1177/003335490612100305
https://doi.org/10.1089/dia.2010.0160
https://doi.org/10.1046/j.1365-2648.1997.1997025095.x
https://doi.org/10.1016/s0140-6736(15)00836-3
https://doi.org/10.1186/s12978-021-01209-5
https://doi.org/10.1002/nop2.1988
https://doi.org/10.1037//0033-295x.84.2.191
https://doi.org/10.1016/j.apnr.2017.05.004
https://doi.org/10.3390/ijerph16203941
https://doi.org/10.1111/jnu.12377
https://doi.org/10.1016/j.healun.2020.01.236
https://doi.org/10.1007/s10597-018-0361-6
https://doi.org/10.1016/j.anr.2016.01.005
https://doi.org/10.1016/j.anr.2016.01.005
https://doi.org/10.1016/j.pec.2015.08.021
https://doi.org/10.2337/dc09-1848
https://doi.org/10.2337/dc07-1932
https://doi.org/10.1093/heapro/15.3.259
https://doi.org/10.3969/j.issn.1005-3611.2005.01.025
https://doi.org/10.1016/j.paid.2006.09.017
https://doi.org/10.1016/j.paid.2006.09.017
https://doi.org/10.1016/j.pec.2012.09.006
https://doi.org/10.1186/1471-2296-14-40
https://doi.org/10.1037/0033-2909.98.2.310
https://doi.org/10.1080/02646838.2022.2110221
https://doi.org/10.1111/jocn.15648
https://doi.org/10.1186/s12884-022-04961-z
https://doi.org/10.3390/ijerph19010304
https://doi.org/10.4069/kjwhn.2021.05.13
https://doi.org/10.1186/1471-2393-12-99
https://doi.org/10.1016/j.pcd.2018.02.005
https://doi.org/10.1136/bmjopen-2013-004180
https://doi.org/10.1177/1474515117695722

Tang et al.

54.White A, Buschur E, Harris C, Pennell ML, Soliman A, Wyne K, et al.
Influence of literacy, self-efficacy, and social support on diabetes-related outcomes
following hospital discharge. Diab Metab Syndr Obes. (2022) 15:2323-34. doi:
10.2147/dms0.5327158

55. Siopis G, Colagiuri S, Allman-Farinelli M. People with type 2 diabetes report
dietitians, social support, and health literacy facilitate their dietary change. ] Nutr Educ
Behav. (2021) 53:43-53. doi: 10.1016/j.jneb.2020.09.003

56. Murugesu L, Damman OC, Derksen ME, Timmermans DRM, de Jonge A, Smets
EMA, et al. Women's participation in decision-making in maternity care: a qualitative

Frontiers in Public Health

08

10.3389/fpubh.2023.1188072

exploration of clients' health literacy skills and needs for support. Int ] Environ Res Public
Health. (2021) 18. doi: 10.3390/ijerph18031130

57. Moghadam SH, Yousefi Abdolmaleki E, Alijani F, Bagherian Afrakoti N, Ganji J.
The relationship between social capital and self-efficacy in women with gestational
diabetes mellitus: a cross sectional study. Ethiop ] Health Sci. (2020) 30:541-8. doi:
10.4314/ejhs.v30i4.9

58. Gilbert L, Gross ], Lanzi S, Quansah DY, Puder J, Horsch A. How diet, physical activity

and psychosocial well-being interact in women with gestational diabetes mellitus: an
integrative review. BMC Pregnancy Childbirth. (2019) 19:60. doi: 10.1186/s12884-019-2185-y

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1188072
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.2147/dmso.S327158
https://doi.org/10.1016/j.jneb.2020.09.003
https://doi.org/10.3390/ijerph18031130
https://doi.org/10.4314/ejhs.v30i4.9
https://doi.org/10.1186/s12884-019-2185-y

	Pathway analysis of the impact of health literacy, social support and self-efficacy on self-management behaviors in pregnant women with gestational diabetes mellitus
	1. Introduction
	2. Materials and methods
	2.1. Participants and data collection procedure
	2.2. Measures
	2.2.1. Demographic characteristics form
	2.2.2. Health literacy scale
	2.2.3. Perceived social support scale
	2.2.4. General self-efficacy scale
	2.2.5. GDM self-management behavior scale
	2.3. Statistics

	3. Results
	3.1. Demographic characteristics and pregnancy-related conditions
	3.2. Descriptive statistics and partial correlations among the variables
	3.3. Multiple linear regression analysis of the factors influencing self-management behaviors
	3.4. The pathway analysis between health literacy, social support, self-efficacy and self-management behaviors

	4. Discussion
	5. Limitations and future directions
	Data availability statement
	Ethics statement
	Author contributions

	References

