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Objective: The aim of this study is to explore the inherent classification of social
support among individuals residing in rural areas of China. Additionally, we aim
to examine the attributes and variations in health literacy scores among patients
with diabetes mellitus (DM) within diverse social support categories.

Design: Cross-sectional study.

Methods: Employing the multi-stage stratified sampling technique, we enrolled
2,178 patients diagnosed with DM residing in the rural regions of Guangxi
Province. We utilized the General Information Questionnaire, Social Support
Rating Scale (SSRS), and Functional, Communicative and Critical Health
Literacy Instrument.

Results: The rural patients with DM were categorized into four distinct groups
based on the types and levels of their underlying social support. These groups
included a low-level social support utilization group (43%), a low-level objective
social support group (17%), a moderate-level social support group (20%), and
a high-level social support and high-level utilization group (20%). Statistical
analysis revealed significant differences among the four groups in terms of age,
disease duration, and blood sugar control level (p < 0.05). Furthermore, health
literacy scores and scores across various dimensions for rural patients with DM
demonstrated variability in accordance with latent profiles of social support, with
statistically significant differences observed (p < 0.05). A positive correlation was
identified between the level of social support and all dimensions of health literacy
among rural patients with DM (p < 0.05).

Conclusion: The social support available to individuals with DM in rural settings
can be categorized into four distinct types, and its manifestation is influenced by
demographic factors. The health literacy of rural patients with DM is intricately
linked to the extent of social support they receive. For enhanced outcomes,
interventions targeted at enhancing health literacy and quality of life among rural
patients with DM should be tailored to address the heterogeneity observed in
latent profiles of social support.
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health literacy, latent profile analysis (LPA), social support, diabetes mellitus (DM), rural
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1 Introduction

Diabetes mellitus (DM) is a persistent metabolic disorder
characterized by elevated blood glucose levels, influenced by
genetic, environmental, and other factors (1). Given its widespread
prevalence and the associated rates of disability and mortality, DM
poses a significant global public health threat (2). Surveys indicate a
higher incidence of DM in rural compared to urban areas in China
(3). The scarcity of grassroots health resources in these regions
leads to delayed medical intervention and a lack of disease-related
knowledge, contributing to increased complication rates (4).

Social support encompasses assistance that individuals receive
from their social networks, including family, friends, colleagues,
and organizations (5). Within the framework of latent profile
analysis (LPA), research participants are systematically classified
according to quantifiable inquiries, thereby elucidating distinctive
characteristics and identifying influential factors across diverse
groups (6). Past studies often used aggregate scores to assess social
support levels, overlooking individual-level variations. Research
indicates a correlation between social support and improved blood
sugar control in patients with DM, where heightened support
fosters positive attitudes and encourages beneficial lifestyle changes
(7, 8).

Patients with DM with good health literacy can access,
comprehend, and manage essential health information (9).
Similarly, patients with higher social support have better health
literacy and can better use the obtained health resources. There is a
recognized correlation between social support and health literacy,
with robust health literacy elevating social support levels (10).
In this study, we focused on rural patients with DM, aiming to
examining the attributes and variations in health literacy scores
among patients with diabetes mellitus (DM) within diverse social
support categories. Additionally, we explored influential factors
affecting the categories of social support in this population. These
findings may provide valuable insights for clinicians to tailor
more effective blood sugar management plans and enhance health
literacy levels among diverse rural patients.

2 Methods
2.1 Study participants

The multi-stage stratified sampling method was utilized in this
study, and sampling was conducted from January 2022 to July 2022.
In the first stage, five cities (Nanning, Guilin, Hechi, Chongzuo, and
Yulin) were randomly selected from geographical regions (eastern,
western, southern, northern, and central) of the Guangxi Zhuang
Autonomous Region. In the second stage, three counties were
randomly chosen from each of the selected cities, leading to a
survey of 15 counties. A total of 2,280 patients were involved in the
investigation. The inclusion criteria were: (1) Individuals fulfilled
the diagnostic criteria for DM as outlined by the Chinese Diabetes
Society in the 2020 edition (11); (2) Individuals aged 18 years
or older; (3) Individuals whose officially registered residence and
current living location fell within the surveyed regions. Participants
with (1) gestational DM, (2) dementia or similar mental health
conditions, or (3) in the acute phase of the disease who were unable
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to participate in the survey due to their condition were excluded.
Informed consent was obtained from the administrators of the
participating hospitals, and written informed consent was obtained
from all study participants. The study protocol received approval
from the Ethics Committee of the People’s Hospital of Guangxi
Zhuang Autonomous Region under the ethics number KT-KJT-
2021-26.

2.2 Study tools

2.2.1 General information questionnaire

We designed a General Information Questionnaire that
details
marital status, educational attainment, and average annual

encompassed demographic such as age, gender,
per capita disposable income of households [categorized
based on the 2021 China National Bureau of Statistics
standards for rural residents’ income, set at RMB 18,931 per
year (12)]. Disease-related information encompassed disease
duration, glycated hemoglobin levels, use of oral diabetes
medication, and history of insulin therapy, among other
relevant factors.

2.2.2 Social support rating scale

The Social Support Rating Scale (SSRS), developed by Xiao
Shuiyuan, was utilized to gauge the extent of social support in
this study (13). Comprising 3 dimensions and 10 items, the
scale includes 4 items for subjective support, 3 for objective
support, and 3 for the utilization of social support. Scores on the
scale range from 12 to 66 points, with higher scores signifying
increased social support for the study participants. The retest
reliability of the scale is 0.92, and each item demonstrates internal
consistency reliability ranging from 0.89 to 0.94, as assessed by
Cronbach’s o coefficient. These findings affirm the scale’s robust
reliability and validity. Widely employed in Chinese research,
the SSRS serves as a well-established tool for evaluating social
support levels.

2.2.3 Functional, communicative, and critical
health literacy instrument (FCCHLI)

The FCCHLI, initially developed by Ishikawa et al. (14)
in 2008 to assess the health literacy of individuals with DM,
was localized for application in China. Zhao et al. conducted
reliability and effectiveness testing of the scale within the Chinese
context in 2021 (15). This scale evaluates three dimensions:
functional health literacy, communicative health literacy, and
critical health literacy, encompassing a total of 14 items. Utilizing
a 4-point Likert scale for scoring, the functional health literacy
dimension is scored in reverse, with a lower score indicative
of a higher level of health literacy. The total score ranges
from 14 to 56 points. The Cronbachs a coeflicient for the
Chinese version of the FCCHLI is 0.868. A reliability analysis
of the FCCHL was performed using collected and organized
data, resulting in a Cronbachs o coeflicient of 0.833, indicating
high reliability.
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2.3 Statistical methods

The data was processed utilizing SPSS 27.0 statistical software,
encompassing statistical descriptions of general information,
single-factor analysis, correlation analysis, and regression analysis.
Statistical significance was established with a threshold of a p-value
below 0.05 (p < 0.05). Furthermore, Latent Profile Analysis (LPA)
was performed employing Mplus 8.3 software, with the scores
of the 10 items from the SSRS serving as the manifest variables.
Subsequently, profiles 1 through 6 were chosen for analysis. The
final model fit was evaluated using the following indicators (16): (1)
Information Metrics: The information metrics comprised Akaike
Information Criterion (AIC), Bayesian Information Criterion
(BIC), and Sample-Size Adjusted Bayesian Information Criterion
(aBIC). Lower values of these indicators are indicative of superior
model fit. (2) Likelihood ratio test (LRT) metrics, including the Lo-
Mendell-Rubin adjusted likelihood-ratio test (LMR-A-LRT) and
Bootstrap Likelihood Ratio Test (BLRT), were employed to assess
disparities in model fit between the K-class model and the K-1-class
model. (3) Entropy: A maximum entropy value of 1 was observed,
with elevated values signifying greater precision in categorization.
(4) Group Size: Typically, each group must constitute more than
5% of the overall sample size.

3 Results

3.1 General information of study
participants

In this study, a total of 2,280 survey questionnaires were
disseminated, with 2,178 responses received, yielding a response
rate of 95.52%. The demographic composition of the respondents
is delineated as follows: 1,204 identified as male and 974
as female. The distribution across age groups revealed 1,348
participants aged 60 years or older. Among the participants, 2,020
were married. Educational backgrounds varied, encompassing
256 individuals with no formal education (11.70%), 504 with
primary school education (23.20%), 684 with junior high school
education (31.40%).

The survey also captured economic disparities, with 822
respondents reporting an average annual per capita disposable
income of RMB 18,931 or above, and 1,356 respondents with
incomes below this threshold. Regarding the duration of the
disease, 1,134 cases (52.1%) between 5 and 10 years, and 579 cases
(26.6%) over 10 years. Additional comprehensive data are shown in
Table 1.

3.2 Latent profile analysis

The social support scores of rural patients with DM were
classified into six categories (Classes 1-6) and analyzed using LPA
for model fitting, as detailed in Table 2. The findings revealed
a consistent reduction in both AIC and BIC values with the
sequential progression of class numbers. Although the 6th model
retained statistical significance in terms of the LMR (P) value, its
significance was diminished compared to the 5th model.
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TABLE 1 Demographic details of the study participants (n = 2,178).

(OF T
(percentage,
%
Age (years) 18-44 158 (7.3)
45-59 672 (30.8)
60- 1,348 (61.9)
Gender Male 1,204 (55.3)
Female 974 (44.7)
Marital status Married 2,020 (92.7)
Unmarried or others 158 (7.3)
Educational level Illiterate 256 (11.8)
Primary school 504 (23.1)
Junior high school 684 (31.4)
Senior high school 507 (23.3)
Three-year junior college 180 (8.3)
Bachelor 47 (2.2)
Average annual per <RMB 18,931 1,356 (62.3)
capita disposable income
of households >RMB 18,931 822 (37.7)
Employment status Employed 177 (8.1)
Unemployed 2,001 (91.9)
Duration of the illness <5 465 (21.3)
(years)
5-10 1,134 (52.1)
>10 579 (26.6)
Family history of DM Yes 317 (14.6)
No 1,861 (85.4)
Control of glycated <7.0 494 (22.7)
hemoglobin (HbA1c)
>7.0 1,684 (77.3)
Status of oral diabetes Yes 1,349 (61.9)
medication
administration No 829 (38.1)
Status of insulin Yes 913 (41.9)
administration
No 1,265 (58.1)
Number of 0 607 (27.9)
complications
1 895 (41.1)
2 554 (25.4)
3 112 (5.1)
4 10 (0.5)

Entropy values remained stable for the 4th and 5th models.

Ultimately, after a thorough evaluation of statistical analyses and
scale scores, the 4-class model was chosen as the most appropriate
latent profile model. The average membership probabilities for the
four latent profiles were 99.9%, affirming the rationality of the
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TABLE 2 Indicators for latent profiles of social support among rural patients with DM.

Model AlC BIC aBIC ENTYOPY LMR (P) BLRT (P) Group size (%) ‘
1 78,236.313 78,440.037 78,376.494 - - - -

2 73,926.517 74,102.788 74,004.297 0.972 <0.001 <0.001 0.22/0.78

3 71,214.439 71,453.258 71,319.818 0.994 <0.001 <0.001 0.17/0.61/0.22

4 67,368.01 67,669.377 67,500.989 0.998 <0.001 <0.001 0.43/0.17/0.2/0.2

5 65,524.677 65,888.592 65,685.255 0.998 <0.001 <0.001 0.15/0.43/0.27/0.06/0.09

6 61,496.231 61,992.693 61,684.408 0.997 0.0048 <0.001 0.11/0.26/0.35/0.05/0.13/0.1

AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion; aBIC, Sample-Size Adjusted Bayesian Information Criterion; LRT, Likelihood ratio test; LMR-A-LRT, Lo-Mendell-

Rubin adjusted likelihood-ratio test; BLRT, Bootstrap Likelihood Ratio Test.

model. Social support scores for the four categories were 20.52 £
2.96,21.75 & 3.54,26.87 & 6.35, and 44.09 + 4.47, respectively.

The first group, characterized by significantly lower social
support utilization, was named the low-level social support
utilization group. The second group, with a higher total score but
significantly lower objective social support, was termed the low-
level objective social support group. The third group exhibited
moderate total scores and scores across all dimensions, denoted
as the moderate-level social support group. The fourth group
displayed notably higher total scores, particularly in subjective
social support, earning the designation of the high-level social
support and high-level utilization group. This distinction may be
attributed to the wider scoring range of the 5th question within
the scale.

3.3 Examining the correlation between
social support scores across various
dimensions and health literacy in
individuals diagnosed with DM residing in
rural areas

The social support score for rural patients with DM was 26.7
£ 9.93 points. Subjective social support had the highest score at
10.66 £ 6.01 points, whereas social support utilization had the
lowest score at 7.29 % 1.69 points. The health literacy score of rural
diabetic patients was 30.4749.36 points, and the highest score was
the functional dimension, with a score of 11.1743.76 points. All
scores are shown in Table 3. Significant positive correlations were
observed between the social support score, scores in all dimensions,
and health literacy. The correlation between communicative health
literacy and social support is the highest, which is 0.437 (p < 0.01)
(Table 4).

3.4 Assessment of health literacy scores
among four distinct groups of rural patients
with DM

The health literacy scores for the four groups, along with scores
in different dimensions, exhibited a statistically significant increase
corresponding to the rise in group serial numbers, as illustrated in
Table 5.
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TABLE 3 Social support and health literacy scores by dimension for rural
diabetes patients.

Item Maximum Minimal  Score (x £s)
value value

Subjective support 28 5 10.66 + 6.01
Objective support 19 3 8.75 +4.39
Utilization of 11 4 7.29 £ 1.69
support

Total social support 52 13 26.7£9.93
Communication 19 5 10.64 +3.93
Functional 17 5 11.17 £ 3.76
Critical 16 4 8.65 & 3.07
Total health literacy 48 16 30.47 £+ 9.36

TABLE 4 Correlation analysis of social support and health literacy in rural
diabetes patients.

Item Health Communication Functional Critical
literacy

Social 0.482* 0.437"* 0.409** 0.398**
support
Subjective 0.378* 0.354"* 0.316* 0.312%
support
Objective 0.378** 0.339"* 0.321% 0.323*
support
Utilization of | 0.208** 0.183"* 0.179% 0.180**
support

**p < 0.01.

3.5 Multivariate logistic regression analysis
for patients across diverse social support
categories

Single-factor analysis was performed on individuals across
diverse social support categories. The findings revealed statistically
significant differences (p < 0.05) in per capita disposable income of
households, age, gender, disease duration, family history of DM, use
of oral diabetes medication, insulin administration, and attainment
of effective blood sugar control. Subsequently, employing the
high-level social support and high-level utilization group as the
reference, a multivariate logistic regression analysis was conducted

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1373591
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Zhang et al.

10.3389/fpubh.2024.1373591

TABLE 5 Comparison of health literacy scores among rural patients with DM across different categories of social support.

Low-level social Low-level Moderate-level High-level social
support objective social social support support and
utilization group support group group (n = 446) high-level
(n =939) (n=361) utilization group
(n =432)
Total score of health 27.16 + 8.54 28.49 £ 8.78 31.81 4883 37.9247.33 171.644 <0.001
literacy
Functional health 10.03 +3.6 105+ 3.67 11.69 =+ 3.65 13.66 + 2.91 113.922 <0.001
literacy
Communicative health 9.38 + 3.63 9.98 + 3.68 11.11 +£3.76 13.46 £ 3.35 132.862 <0.001
literacy
Critical health literacy 7.75+2.82 8.01+3.01 9.01 £3.04 10.79 £2.57 122.151 <0.001

on the four underlying social support categories among rural
patients with DM to identify the influencing factors of social
support classifications in diabetes. Based on the results, age, disease
duration, and blood sugar control level are predictive factors for
the underlying social support categories, exhibiting statistically
significant differences (p < 0.05) (Table 6). Patients with good blood
glucose control had a higher degree of social support and were more
likely to be classified into high social support groups. Additionally,
patients with better social support exhibited better blood glucose
control, suggesting the importance of enhancing social support for
diabetic patients.

3.6 Impact of distinct social support
categories on the health literacy of rural
patients with DM

To further investigate the influence of distinct social support
categories on the health literacy of patients, we conducted a
stratified regression analysis following a single-factor examination
of health literacy. This analysis involved integrating statistically
significant demographic data with scores from groups categorized
based on social support. The results of the multicollinearity test
revealed that all explanatory variables exhibited tolerance values >
0.1 and VIF values < 5, indicating the absence of multicollinearity
among factors. In the regression analysis, variables such as income,
occupation, duration of the disease, family disease history, and
similar factors were incorporated into the first layer, while various
social support categories constituted the second layer. Subsequent
to controlling for interfering variables, the findings demonstrated
a notably significant impact (p < 0.05) of diverse social support
categories on the health literacy of rural patients with DM (Table 7).

4 Discussion

4.1 Social support for rural patients with
DM can be categorized into four distinct
underlying groups

In this study, we employed LPA to explore social support
categories among rural patients with DM. The low-level social
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support utilization group, constituting 43% of the surveyed
population, exhibited the lowest aggregate score in social support.
This suggests a lack of proactive initiative among rural patients
with DM in seeking assistance and support. Additionally, the low-
level objective social support group demonstrated slightly higher
total scores compared to the low-level social support utilization
group. Nevertheless, this group scored the lowest in objective
social support among all groups, indicating limited direct material
assistance. Together, the low-level social support utilization and
low-level objective social support groups accounted for 60% of the
surveyed population, highlighting a prevalent pattern of low social
support among rural patients with DM, consistent with the findings
of Yang et al. (17).

The remaining two patient groups constituted an equal
proportion of the total surveyed population but exhibited
significant differences in total scores. This discrepancy may
be attributed to higher subjective social support scores in
the high-level social support and high-level utilization group,
suggesting better subjective emotional support for this cohort. The
categorization in this study effectively delineates the social support
categories and characteristics among rural patients with DM. The
generally limited community support observed may be linked to
delayed initiation of health services in rural China, coupled with
inadequate allocation of medical resources and health education
(18). Addressing the challenges in the treatment and management
of rural patients with DM necessitates collaborative efforts from
healthcare professionals and diverse sectors of society to enhance
social support and assistance for this demographic.

4.2 Influential factors affecting the
fundamental categories of social support
among rural patients with DM

Based on the results obtained from a single-factor analysis
across diverse patient groups, several factors significantly influence
social support categories among rural patients with DM. These
factors include per capita disposable income of households, age,
gender, duration of the disease, family history of DM, use of oral
diabetes medication, insulin administration, and maintenance of
effectively controlled blood sugar levels.
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TABLE 6 Exploring the impact of different demographic factors on the latent profiles of social support among rural patients with DM.

C1 low-level social C2 low-level C3 moderate-level
support utilization objective social social support
[e]{e]V]¢] support group group
OR 95%Cl OR 95%Cl (0]} 95%Cl
Average annual per capita <RMB 18,931 1.11 0.86-1.44 1.097 0.81-1.49 1.009 0.76-1.34
disposable income of households
>RMB 18,931 1 1 1
Groups based on age 18-44 7.65%* 3.92-14.94 7.176%** 3.47-14.86 2.006 0.91-4.42
45-59 3.712%%* 2.73-5.04 3.823%* 2.69-5.43 1.938%** 1.38-2.72
60- 1 1 . 1
Gender Female 0.784 0.61-1.01 0.972 0.72-1.31 0.945 0.72-1.25
Male 1 1 1
Groups based on disease duration <5 0.823 0.58-1.17 0.878 0.57-1.34 0.627* 0.42-0.94
5-10 1.184 0.87-1.61 1.155 0.81-1.66 1.231 0.88-1.72
>10 1 1 1
Family history of DM No 1.377 0.98-1.93 1.388 0.91-2.11 1.068 0.75-1.53
Yes 1 1 1 1
Status of oral diabetes medication No 1.268 0.97-1.66 1.249 0.91-1.71 1.134 0.84-1.53
administration
Yes 1 1 1
Status of insulin administration No 0.857 0.66-1.11 1.013 0.74-1.38 0.993 0.75-1.32
Yes 1 1 1
Possessing an effectively controlled Yes 0.164** 0.12-0.22 0.176™** 0.12-0.26 0.341%** 0.25-0.47
blood sugar level
No 1 1 1

The reference group for analysis comprised individuals with high-level social support and high-level utilization. Odds ratios (OR) were calculated with specific values assigned as follows: <RMB
18,931 = 0, RMB 18,931 or more = 1; age groups 18-44 years = 0, 45-59 years = 1, 60 years and above = 2; gender female = 0, male = 1; duration of diabetes <5 years = 0, 5-10 years = 1,
more than 10 years = 2; absence of family history = 0, presence of family history = 1; not taking oral diabetes medication = 0, taking oral diabetes medication = 1; not administering insulin =
0, administering insulin = 1; having effectively controlled blood sugar level = 0, not having effectively controlled blood sugar level = 1.***p < 0.001; *p < 0.05.

Subsequent to this, a multivariate logistic regression analysis
was carried out using the high-level social support and high-

effective role transitions and maximize the utilization of social
support networks during disease management.

level utilization group as the reference point. The outcomes are (2) Duration of disease and social support: patients with disease

detailed below:

(1) Age and social support: individuals of a younger age are
more likely to experience lower levels of social support. This
observation may be attributed to the substantial work-related
stress younger patients often encounter due to their pivotal
roles within their families (19) and not enough attention
to the disease. In addition, unlike older patients, younger
individuals with DM tend to have fewer complications and
milder symptoms. Family members will also neglect the care
and management of patients with the extension of time.
There are more people living alone among young and middle-
aged patients, and they get less family support, leading to
a lower receipt and utilization of social support. In clinical
practice, it is imperative to place greater emphasis on both the
disease and the psychological wellbeing of young rural patients
diagnosed with DM. This underscores the need to counsel
family members on providing adequate support to facilitate
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duration of fewer than 5 years show a higher likelihood
of falling into the high-level social support and high-level
utilization group. This inclination may stem from a limited
understanding of the disease among patients and their families
during the initial phases. Concerns about disease progression
and treatment efficacy may prompt them to actively seek
external support and adopt methods to regulate blood sugar
levels. As DM management is a long-term chronic process,
the duration of the disease corresponds to a decrease in
attention from both family members and patients, provided
blood sugar fluctuations do not significantly disrupt daily
life. Healthcare professionals and community personnel are
urged to intensify support and guidance for these patients.
The course of the disease and the development of the
disease should be continuously tracked, and corresponding
social support should be provided in a timely manner,
emphasizing the importance of disease management and
increasing awareness levels.
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TABLE 7 Stratified regression analysis of factors affecting health literacy
in rural DM patients (n = 2,178).

Model 1 Model 2

(Constant variable) 34.639 30.818
Average annual per capita disposable 1.915% 1.741%*
income of households

Employment status 0.931 0.46
Duration of the illness —0.805** —0.696**
Status of a familial history of DM 1.787** 1.285"*
Status of oral diabetes medication 1.028"* 0.754*
administration

Status of insulin administration 0.719* 0.731*
Educational level 0.953*** 0.945™*
Number of complications —0.328 —0.195
Possessing an effectively controlled —8.880™** —6.999"**
blood sugar level or not

Low-level objective social support group - 1.245**
Moderate-level social support group - 3.719"*
High-level social support and high-level - 7.54*
utilization group

R 0.273 0.358
AR 0.27 0.354

F 90.349** 100.567**

Significant difference (1) **p < 0.001; (2) **p < 0.01; (3) *p < 0.05. Low-level social support
utilization group was taken as the reference.

(3) Blood sugar control and social support: patients with
better blood sugar control and higher levels of social
support are more likely to be classified into the high-
level social support and high-level utilization group. There
exists a correlation between the level of blood sugar
control and the extent of social support, patients with good
blood glucose control level generally get a high degree of
social support and have more channels to obtain disease
information, which can make good use of the information
obtained to manage and control blood glucose. According
to the correlation analysis results in Table 4, patients with
high social support also have higher health literacy level.
Therefore, patients with better glycemic control have higher
abilities than patients with poor glycemic control. Besides,
effective social support offers patients material and spiritual
assistance, including disease-related knowledge, guidance
on healthy lifestyles, and emotional support (20). This
support system reduces psychological stress and anxiety
while aiding in the management of blood sugar levels. It
is recommended that volunteers, medical personnel, and
others establish social support organizations for educational
and publicity campaigns in rural areas (21). Additionally,
hospitals should provide regular medical services, resource
support at the grassroots level, establish DM clinics, and
enhance the promotion of DM-related knowledge in rural
areas (22).
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4.3 Variations in health literacy among
rural patients with DM across diverse social
support categories and the associated
correlation between these support
classifications and health literacy levels

In this study, we conducted inter-group comparisons of
health literacy scores and scores across various dimensions among
different patient groups. These groups received varying levels
of underlying social support. The results indicated a positive
correlation between social support scores and both the overall
health literacy score and scores across all dimensions. Specifically,
higher social support scores were associated with higher health
literacy scores. This correlation analysis was further explored,
leading to the conclusion that health literacy among rural
patients with DM is positively correlated with the level of social
support received.

Consistent with the findings of Souza et al, (23) our
results suggest that increasing social support can positively
impact the health literacy of rural patients with DM. Patients
with a high degree of social support have a high level
of support from family, friends and colleagues, and have a
strong ability to obtain information. They can well handle,
distinguish and apply health information of diseases, and better
manage their blood sugar. Single-factor analysis demonstrated
statistically significant differences in health literacy levels among
rural patients with DM based on the categories of social
support they received (p < 0.05). To control for interference
from demographic variables, we conducted stratified regression
analysis, revealing significant differences in all dimensions of
health literacy between patient groups with distinct social
support categories.

Our findings underscore the importance of enhancing social
support for rural patients with DM, as it can significantly
benefit their health literacy across all dimensions. To improve
health literacy and blood sugar management capabilities in this
population, efforts should be directed toward increasing investment
in social support resources for patients with DM in rural
areas. Strengthening the construction of grassroots healthcare
teams and implementing peer support interventions (24) and
family support interventions (25) within rural communities are
recommended. Alternatively, developing a user-friendly remote
platform for managing DM data (26) can be considered.
These measures aim to address the information needs of
patients, enhance their subjective initiative, and improve the
utilization of social support, ultimately elevating the level of
health literacy.

The limitation of this study should also be addressed. Firstly,
although the results suggest that patients with good blood
glucose control had a higher degree of social support and were
more likely to be classified into high social support groups,
the cross-sectional nature of the data means that temporality
cannot be established. Therefore, the directionality should be
interpreted with caution. Secondly, excluding patients in the
acute phase of the disease due to ethical considerations limits
this study, as this group may be among those most in need of
social support.
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5 Conclusion

In conclusion, the constrained accessibility of social support
resources in rural areas significantly affects the health literacy
and blood sugar management capabilities of individuals with DM.
Healthcare practitioners should enhance initiatives to provide
social support to rural patients with DM, with particular
emphasis on optimizing social support utilization and delivering
objective assistance. Addressing the social support hurdles
encountered by rural patients with DM requires a coordinated
approach involving various stakeholders. It is imperative to
exert concerted efforts in delivering medical resources, health
education, economic support, social connections, and other
relevant interventions to empower these patients in effectively
managing their blood sugar levels and elevating their overall quality
of life.

Data availability statement

The original contributions presented in the study are included
in the article/supplementary material, further inquiries can be
directed to the corresponding author.

Ethics statement

The studies involving humans were approved by the People’s
Hospital of Guangxi Zhuang Autonomous Region under the
ethics number KT-KJT-2021-26. The studies were conducted
in accordance with the local legislation and institutional
requirements. The participants provided their written informed
consent to participate in this study.

Author contributions

XZ: Conceptualization, Data curation, Formal analysis, Writing
— original draft. Y-PZ: Conceptualization, Data curation, Formal

References

1. Harreiter J, Roden M. Diabetes mellitus: definition, classification, diagnosis,
screening and prevention (Update 2023). Wien Klin Wochenschr. (2023) 135:7-
17. doi: 10.1007/s00508-022-02122-y

2.Li Y, Teng D, Shi X, Qin G, Qin Y, Quan H, et al. Prevalence of
diabetes recorded in mainland China using 2018 diagnostic criteria from the
American Diabetes Association: national cross sectional study. BMJ. (2020)
369:m997. doi: 10.1136/bm;j.m997

3. Wang L, Gao P, Zhang M, Huang Z, Zhang D, Deng Q, et al. Prevalence and
ethnic pattern of diabetes and prediabetes in China in 2013. JAMA. (2017) 317:2515-
23. doi: 10.1001/jama.2017.7596

4. Yang LL, Zhang WX. Liu SL. Analysis of the screening results of the chronic
complications in 600 cases of the rural elderly diabetic patients. Shanghai Med
Pharmaceut J. (2015) 36:53—4.

5. Wang Y, Li J, Fu P, Jing Z, Zhao D, Zhou C. Social support and subsequent
cognitive frailty during a 1-year follow-up of older people: the mediating role of
psychological distress. BMC Geriatr. (2022) 22:162. doi: 10.1186/s12877-022-02839-5

Frontiersin Public Health

10.3389/fpubh.2024.1373591

analysis, Writing - original draft. LZ: Formal analysis, Writing
- review & editing. XL: Formal analysis, Writing - review &
editing. J-XH: Formal analysis, Writing - review & editing.
G-FF: Conceptualization, Funding acquisition, Writing - review &
editing. C-QB: Data curation, Formal analysis, Writing — original
draft. X-XL: Data curation, Formal analysis, Writing - review
& editing.

Funding

The author(s) declare financial support was received for
the research, authorship, and/or publication of this article. This
work was supported by Guangxi Key Research and Development
Program (No. AB21220025).

Acknowledgments

We would like to acknowledge the hard and dedicated work
of all the staff that implemented the intervention and evaluation
components of the study.

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.

6. Yang Q, Zhao A, Lee C, Wang X, Vorderstrasse A, Wolever RQ. Latent
profile/class analysis identifying differentiated intervention effects. Nurs Res. (2022)
71:394-403. doi: 10.1097/NNR.0000000000000597

7. Vorderstrasse A, Lewinski A, Melkus GD, Johnson C. Social support for
diabetes self-management via eHealth interventions. Curr Diab Rep. (2016)
16:56. doi: 10.1007/s11892-016-0756-0

8. Al-Dwaikat TN, Rababah JA, Al-Hammouri MM, Chlebowy DO. Social support,
self-efficacy, and psychological wellbeing of adults with type 2 diabetes. West | Nurs
Res. (2021) 43:288-97. doi: 10.1177/0193945920921101

9. Protheroe J, Rowlands G, Bartlam B, Levin-Zamir D. Health
literacy, diabetes prevention, and self-management. ] Diabetes Res. (2017)
2017:1298315. doi: 10.1155/2017/1298315

10. Liu Y, Meng H, Tu N, Liu D. The relationship between health literacy,
social support, depression, and frailty among community-dwelling older
patients with hypertension and diabetes in China. Front Public Health. (2020)
8:280. doi: 10.3389/fpubh.2020.00280

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1373591
https://doi.org/10.1007/s00508-022-02122-y
https://doi.org/10.1136/bmj.m997
https://doi.org/10.1001/jama.2017.7596
https://doi.org/10.1186/s12877-022-02839-5
https://doi.org/10.1097/NNR.0000000000000597
https://doi.org/10.1007/s11892-016-0756-0
https://doi.org/10.1177/0193945920921101
https://doi.org/10.1155/2017/1298315
https://doi.org/10.3389/fpubh.2020.00280
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Zhang et al.

11. Chinese Diabetes Society. Guideline for the prevention and treatment of
type 2 diabetes mellitus in China (2020 Edition). Chin ] Diab. (2021) 13:315-409.
doi: 10.3760/cma.j.cn115791-20210221-00095

12. Resident Income and Consumption Expenditure in 2021. China Information
Daily, 2022-01-18(003). doi: 10.38309/n.cnki.nzgxx.2022.000054

13. Xiao SY. Theoretical basis and research application of the Social Support
Assessment Scale. J Clini Psychol Med. (1994) 02:98-100.

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

15. ZhaoXY, Li YR, Zeng YM, Cheng L. Evaluation of the reliability and validity of
Health Literacy Scale-Chinese. Chin ] Nurs Educ. (2021) 18:266-9.

16. Hu J, Yang R, Li D, Zhao S, Wan Y, Tao F, et al. A latent class analysis of
psychological symptoms and health risk behaviors among Chinese adolescents. Asian |
Psychiatr. (2021) 55:102518. doi: 10.1016/j.ajp.2020.102518

17. Yang P, Huang ZQ, Shi WX, Zhang T. Investigation and determinants on social
support status of the rural elderly in Guangxi minority areas. Chinese ] Gerontol.
(2017) 37:716-8.

18. Pei X, Yu J, Qian Z, Hu J. Study on regional differences of medical and
health service efficiency in rural China. Statistics ¢ Decision. (2022) 38:40-5.
doi: 10.13546/j.cnki.tjyjc.2022.22.008

19. Wang ], Xiao LE Li ZY, Wang PP, Yu C. Impact of social support
on posttraumatic growth among young and middle-aged patients with type
2 diabetes mellitus in Shandong province. Med Soc. (2022) 35:93-974107.
doi: 10.13723/j.yxysh.2022.12.017

Frontiersin Public Health

09

10.3389/fpubh.2024.1373591

20. Ishak IA, Walls ML, Aronson BD. The role of social support in the management
of type 2 diabetes mellitus among American Indians: a qualitative study. Am
Indian Alsk Native Ment Health Res. (2022) 29:59-91. doi: 10.5820/aian.2901.
2022.59

21. Goins R, Grant M, Conte K, Lefler L. Social support and diabetes
management among older American Indians. Front Public Health. (2022)
10:780851. doi: 10.3389/fpubh.2022.780851

22. Yehualashet FA, Tegegne ET, Ayele AD, Takele WW. Do adult patients with
diabetes mellitus living in rural part of Ethiopia and having poor social support have
disproportionately poor self-care practice? A systematic review and meta-analysis.
Prim Care Diabetes. (2021) 15:642-52. doi: 10.1016/j.pcd.2021.02.010

23. Souza JG, Farfel JM, Jaluul O, Queiroz MS, Nery M. Association
between health literacy and glycemic control in elderly patients with type 2
diabetes and modifying effect of social support. Einstein (Sao Paulo). (2020)
18:¢A05572. doi: 10.31744/einstein_journal/2020A05572

24. Warshaw H, Hodgson L, Heyman M, Oser TK, Walker HR, Deroze P, et al. The
role and value of ongoing and peer support in diabetes care and education. Diabetes
Educ. (2019) 45:569-79. doi: 10.1177/0145721719882007

25. Pesantes MA, Del Valle A, Diez-Canseco F Bernabé-Ortiz A, Portocarrero J,
Trujillo A, et al. Family support and diabetes: patient’s experiences from a public
hospital in Peru. Qual Health Res. (2018) 28:1871-82. doi: 10.1177/1049732318
784906

26. Cheng C, Xin G, Xiaoli W, Chuanwei C, Xiaoming S, Yimin Z, et al. Evaluation
of the implementation and effect of the healthcare cloud information platform for
diabetes self-management: a case study in Shanghai. Int ] Health Plann Manage. (2019)
34:986-97. doi: 10.1002/hpm.2869

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1373591
https://doi.org/10.3760/cma.j.cn115791-20210221-00095
https://doi.org/10.38309/n.cnki.nzgxx.2022.000054
https://doi.org/10.2337/dc07-1932
https://doi.org/10.1016/j.ajp.2020.102518
https://doi.org/10.13546/j.cnki.tjyjc.2022.22.008
https://doi.org/10.13723/j.yxysh.2022.12.017
https://doi.org/10.5820/aian.2901.2022.59
https://doi.org/10.3389/fpubh.2022.780851
https://doi.org/10.1016/j.pcd.2021.02.010
https://doi.org/10.31744/einstein_journal/2020AO5572
https://doi.org/10.1177/0145721719882007
https://doi.org/10.1177/1049732318784906
https://doi.org/10.1002/hpm.2869
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	Variations in health literacy and influential factors affecting the categories of social support among rural patients with diabetes mellitus
	1 Introduction
	2 Methods
	2.1 Study participants
	2.2 Study tools
	2.2.1 General information questionnaire
	2.2.2 Social support rating scale
	2.2.3 Functional, communicative, and critical health literacy instrument (FCCHLI)

	2.3 Statistical methods

	3 Results
	3.1 General information of study participants
	3.2 Latent profile analysis
	3.3 Examining the correlation between social support scores across various dimensions and health literacy in individuals diagnosed with DM residing in rural areas
	3.4 Assessment of health literacy scores among four distinct groups of rural patients with DM
	3.5 Multivariate logistic regression analysis for patients across diverse social support categories
	3.6 Impact of distinct social support categories on the health literacy of rural patients with DM

	4 Discussion
	4.1 Social support for rural patients with DM can be categorized into four distinct underlying groups
	4.2 Influential factors affecting the fundamental categories of social support among rural patients with DM
	4.3 Variations in health literacy among rural patients with DM across diverse social support categories and the associated correlation between these support classifications and health literacy levels

	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


