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Purpose: This study investigated the levels of health literacy, self-efficacy, self-management, and glycated hemoglobin (HbAlc)
levels in older adults with diabetes to identify the relationships between these factors.

Patients and Methods: This descriptive study consisted of 162 elderly outpatients with diabetes at the departments of endocrinology
of three general hospitals in J Province, South Korea. Data were collected using a structured self-report questionnaire between
October 21 and November 16, 2019. The data were analyzed using SPSS/WIN version 23.0.

Results: Health literacy was positively correlated with self-efficacy (rs=0.64, p<0.001) and self-management (rs=0.44, p<0.001) and
significantly negatively correlated with HbAlc levels (rs=—42, p<0.001). Self-efficacy showed a significantly positive correlation with
self-management (rs=0.65, p<0.001) and a significantly negative correlation with HbAlc levels (rs=—.30, p<0.001). Moreover,
a significant negative correlation was found between self-management and HbAlc levels (rs=—35, p<0.001). Hence, health literacy
and patient self-management levels were associated with HbAlc levels in older adults with DM.

Conclusion: Health education for community-dwelling older adults with diabetes should consider their health literacy levels.
Moreover, measures to improve self-management abilities may be needed when developing educational programs for older adults
with diabetes.
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Introduction
As the global population is growing older, there is a concurrent escalation in the prevalence of diabetes mellitus (DM). In
2019, it was estimated that 135.6 million people aged 65-99, or 19.3% of that age group, were living with DM. It is
projected that the number of individuals in the 65-99 age group with DM will reach 195.2 million by 2030 and
276.2 million by 2045." Older adults with DM have higher rates of premature death, functional disability, muscle loss,
and comorbidities, such as hypertension, stroke, and cognitive impairment, than those without DM.%* Moreover, for those
with diabetes aged >65 years, their per capita annual healthcare expenditures are approximately twice as much as that of any
other age group beyond 18 years old.* Therefore, careful attention is required to manage DM in the geriatric population as it
can result in functional impairments or consequences and increased social burden if not adequately managed.

Although DM is difficult to cure owing to the characteristics of the disease, it is possible to prevent acute and chronic
complications and improve quality of life through self-management in daily life.> For efficient self-management of DM,
the American Association of Diabetes Educators (AADE)® has suggested knowledge, skills, self-efficacy, motivation,
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problem-solving ability, and coping skills as necessary evaluation variables. Self-efficacy, a major determinant of
behavioral change, directly reinforces the implementation of self-management.’” '® However, previous studies targeting
adults have shown contradictory results regarding the effect of self-efficacy on glycated hemoglobin (HbAlc) levels, the
final outcome indicator of DM; that is, some studies have shown that self-efficacy has an indirect effect on HbAlc levels

7-9,11 12,13

through self-care in the adult or older adult population and other studies have shown that it does not.

1415 related

Recently, as health literacy has been shown to be a major factor affecting chronic disease management,
research is actively being conducted worldwide. Health literacy refers to an individual’s ability to obtain, process, and
understand the basic health information and services necessary to make appropriate health-related decisions
independently.'® In diabetes research, it was found that health literacy directly and indirectly affects self-management
through self-efficacy among adults with DM;'” hence, it is a major factor influencing health outcomes.'®° However,
previous studies identifying the relationship between health literacy and HbAlc levels show conflicting results; that is,
several studies, including research conducted on 414 patients aged 60 and above in Thailand, have reported that health

-23

literacy and HbAlc levels are significantly correlated,?' >* whereas others, including a study conducted on 499 patients

in Germany,”* have shown that they are not.>> %’
In South Korea, the number of studies on health literacy has increased since 2012.** However, compared with other

2930 and conceptual analysis®' and has

countries, research has been limited mainly to surveys measuring health literacy
aimed to investigate the relationship between variables that could affect health.**** Furthermore, to the best of our
knowledge, there was only one study’* on the relationship between HbAlc levels and health literacy targeting adults
aged >30 years, and no study targeting only the elderly population in South Korea. Therefore, this study aimed to assess
health literacy, self-efficacy, self-management, and levels of HbAlc in older adults with DM and to identify the
relationships among these variables. We expect this study to contribute foundational information for exploring effective

self-management strategies for older adults with DM.

Materials and Methods
Study Design and Participants

This cross-sectional study aimed to identify the correlation between health literacy, self-efficacy, self-management, and HbAlc
levels in older adults with DM and identify the factors associated with HbA1c levels. The inclusion criteria were adults aged >60
years who had been diagnosed with type 2 DM for at least 6 months, had no history of dementia or other mental illness, voluntarily
consented to participate in the study, and understood and responded to the contents of the questionnaire. The minimum sample size
required was calculated to be 157 people using the G*power 3.1.9.2 program to perform multiple regression analysis with
a medium effect size of 0.15, a significance level of 0.05, a power (1- ) of 0.85, and 16 independent variables.

Measurements

General Participant Characteristics

General participant characteristics included age (continuous), sex (bivariate), marital status as “yes” (current marital
status) or “no” (eg, divorced, widowed, single), number of family members, monthly household income, education level
(stratified into uneducated, elementary school, middle school, high school, and university graduation), usual social
participation activities (“yes” or “no”), number of participating activities (eg, religious, volunteer, hobbies, senior citizens
association), duration of DM (continuous). The calculation of the number of diseases used the following conditions:
hypertension, diabetes, cancer, arthritis, and rheumatism, as well as chronic lung, liver, heart, cerebrovascular, and
psychiatric illnesses. The categories for the degree of perceived social support are “lack”, “usually”, and “many”.

Health Literacy

Among the 58 items of the Korean Health Literacy Scale for Diabetes Mellitus (KHLS-DM),* 30 items in the subjective
evaluation domain were used. This instrument can be effectively utilized to identify individuals with low health literacy
levels. In the subjective evaluation domain, scores were converted into 0 points for diabetes-related terms “I don’t know”
and “I’ve heard of them, but I don’t know”, and 1 point for “I know roughly what they mean” and “I know exactly”.
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Participants with a score from 0 to 11 points or less were classified as the low health literacy group, and those with scores
from 12 to 30 points were classified as the appropriate health literacy group. The reliability at the time of development
was a Cronbach’s alpha of 0.83. However, owing to the dichotomous nature of the data, we employed the Kuder-
Richardson 20 method to assess internal consistency, revealing a value of 0.95.

Self-Efficacy

Self-efficacy was measured using the Diabetes Management Self-Efficacy Scale for Older Adults (DMSES-0),*¢ which
evaluated appropriate exercise (2 items), proper diet (2 items), blood sugar check, and problem solving for low blood
sugar (4 items), problem solving for hyperglycemia (2 items), coping with medication and psychological difficulties (3
items), and treatment understanding for the prevention of complications (4 items). Each item was scored on a 4-point
scale, with a minimum score of 17 points and a maximum score of 68 points. Higher scores indicated higher self-efficacy.
The reliability at the time of development was a Cronbach’s alpha of 0.84, and in this study, this was 0.94.

Self-Management

Self-management was measured using the Korean version of the Summary of Diabetes Self-Management Activities
Questionnaire (SDSCA).>” This Korean version of the SDSCA*® consists of 17 items, including diet (5 items), exercise (2
items), medication (3 items), blood sugar test (2 items), and foot care (5 items). In this study, 16 questions were used in the final
analysis after excluding questions related to insulin self-injection, as insulin was not administered to some study participants.
The evaluation method selects the number of days of performing the relevant action for each question from zero to seven, with
a minimum score of 0 and a maximum score of 112 points. Higher scores indicated better self-management. At the time of the
development of the Korean version of SDSCA, the reliability of Cronbach’s alpha was 0.77, and in this study, this was 0.76.

HbAIc Levels

HbAlc levels were measured using high-performance liquid chromatography certified by the International HbAlc
Measurement Standardization Program. We collected the most recent measurements of HbAlc levels within the last 6
months from the medical records. When diagnosing diabetes, HbAlc levels of 6.5% or higher are considered.** We
classified participants with HbAlc levels below 6.5% as the HbAlc-regulated below the DM diagnostic criterion group
(labeled as the “normal HbAlc group” in this study) and those with levels above 6.5% as the increased HbAlc group.

Data Collection

This study was approved by the institutional review board of the researchers’ affiliated universities (approval number:
WS-2019-11). It was performed in accordance with IRB regulations according to the Declaration of Helsinki. Data were
collected from October 21 to November 16, 2019, at the endocrinology outpatient departments of three general hospitals
in J province, South Korea. All three hospitals where the participants were recruited have a diabetes specialist. The first
author and three research assistants explained the purpose and method of the research, protection of personal information,
and the possibility of giving up, guaranteeing anonymity, storage, and disposal of data, after which informed consent was
obtained from all participants. Participants wrote their responses directly on the questionnaire, or the researcher wrote
them down after the participants responded verbally. It took about 20 to 25 min to complete the questionnaire. Surveys
were distributed to 175 individuals, and out of the 175 collected, 162 (collection rate, 92.6%) were utilized for the final
analysis after excluding 13 questionnaires with missing responses.

Data Analysis

The collected data were analyzed using SPSS/WIN version 23.0 (Armonk, NY: IBM Corp). Descriptive statistics were

used for the participants’ general characteristics, health literacy, self-efficacy, self-management, and HbAlc levels.
Before conducting data analysis, a Shapiro—Wilk test was performed to assess the normality of variable values. The results

indicated that the assumption of normal distribution was not met. Therefore, to analyze the differences in HbAlc levels according

to the participants’ general characteristics, the data were analyzed using either the Mann—Whitney U-test or Kruskal-Wallis test,

with the post hoc test being conducted through the Mann—Whitney U-test. To control for the increased risk of Type I errors
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associated with multiple comparisons, a Bonferroni correction was applied. The adjusted alpha level for significance was set at
0.05 divided by the number of comparison groups. Moreover, Spearman’s rank correlation analysis was used to determine the
correlation between the participants’ health literacy, self-efficacy, self-management, and HbAlc levels.

As the final step of the analysis, we sought to analyze the variable, HgAlc level, by categorizing it into two groups:
the normal HbAlc group and the increased HbAlc group. To examine the relationships between HbAlc level and other
variables, we applied the binary logistic regression analysis method.

Results

General Participant Characteristics
The age distribution was 60—69 years old with 67 (41.4%), followed by 70-79 years old with 53 (32.7%) and over 80 years
old with 42 (25.9%). The participants included 100 (61.7%) females. Most participants were married (n = 100, 61.7%).
Regarding the number of family members living together, most lived alone (58 [35.8%]), followed by 55 (34.0%) who lived
with only one family member. Most participants had a monthly household income of less than 1 million won (100 [61.7%]).
Regarding education level, most were elementary school graduates (56 [34.6%]). Regarding participation in social
activities, 88 (54.3%) participants responded, “I don’t usually participate in any activities”, and 74 (45.7%) responded
that they were “participating in activities”, of whom 59 (79.7%) responded that the number of activities was one.

DM duration in the participants was predominantly less than 10 years (n= 62 [38.3%]. The next highest group had
a duration of 10 to less than 20 years (n= 52 [32.1%], followed by those with a duration of 20 years or more (n= 48
[29.6%]). Furthermore, 60 participants (37.0%) responded that they had been diagnosed with and are currently under-
going treatment for two conditions, followed by those with three diseases, which was the next highest (n= 50 [30.9%)]).
Regarding the perceived degree of social support, 94 (58.0%) participants rated “usually” as the highest (Table 1).

Table | General Participant Characteristics (n=162)

Variables Categories Total n (%)
Sex Male 62 (38.3)
Female 100 (61.7)
Age (years) 60~69 67 (41.4)
70~79 53 (327)
280 42 (25.9)
Marital status Yes 100 (61.7)
No 62 (38.3)
Number of family member 0 (Living alone) 58 (35.8)
| 55 (34.0)
2 26 (16.0)
23 23 (14.2)
Monthly household income (10,000 won) | <100 100 (61.7)
100~299 44 (27.2)
2300 18 (11.1)
Education level Uneducated 22 (13.6)
Elementary school 56 (34.6)
Middle school 35 (21.6)
High school 40 (24.7)
2University 9 (5.6)
Usual social participation activities No 88 (54.3)
Yes 74 (45.7)
(Continued)
412 https: Journal of Multidisciplinary Healthcare 2024:17

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Jang et al

Table | (Continued).

Variables Categories Total n (%)
Number of participating activities | 59 (79.7)
2 Il (14.9)
>3 4 (54)
Duration of DM (years) <10 62 (38.3)
10~19 52 (32.1)
220 48 (29.6)
Number of diseases | 34 (21.0)
2 60 (37.0)
3 50 (30.9)
4 13 (8.0)
25 5@3.1)
Perceived Social Support Lack 35 (21.6)
Usually 94 (58.0)
Many 33 (20.4)

Health Literacy, Self-Efficacy, Self-Management, and HbAlc Levels of the Participants
The average health literacy and self-efficacy scores were 11.27+8.44 and 45.46+12.79, respectively. The average level of
self-management was 60.56+18.06 points.

The average HbA lc level of the participants was 7.42+1.61%. The HbAlc level was less than 6.5% in 41 participants
(25.3%) who had adequate blood sugar control; however, 121 participants (74.7%) had HbAlc levels more than 6.5%
and poor glycemic control (Table 2).

HbAlc Levels According to the General Participant Characteristics

There was a statistically significant difference in HbAlc levels according to monthly household income (x*=8.68,
p=0.013) and whether or not participants usually participated in social activities (Z=-2.33, p=0.019). The HbAlc level
of the group with a total monthly income of 3 million won, or more (73.44 + 17.30) was lower than that of the group
with less than 1 million won (7.50 + 1.62) and 1 million to 2.99 million won (7.58 £ 1.63). The HbAlc level of the
group with social participation (7.20 £ 1.66) was lower than that of the group without social participation (7.61 £ 1.56)
(Table 3).

Table 2 Health Literacy, Self-Efficacy, Self-Management, and HbAlc Levels of the
Participants (n=162)

Variables Categories MeanitSD Possible range | Total n (%)
Health literacy Lower group (0~I1) 4.87+3.03 0~30 92 (56.8)
Normal group (12~30) | 19.67+5.27 70 (43.2)
Total 11.27+8.44 162 (100)
Self-Efficacy 45461279 | 17~68
Self-management 60.56+18.06 | 0~112
HbAIc <6.5% 5.90+0.46 41 (25.3)
26.5% 7.94%1.54 121 (74.7)
Total 742%1.61 162 (100)
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Table 3 HbAlc Levels According to the General Participant Characteristics (n=162)

Variables Categories (n) MeaniSD | Z/ 4> (p)

Sex Male (62) 747181 —0.32 (0.754)
Female (100) 7.39+1.48

Age (years) 60~69 (67) 7.27+1.39 0.88 (0.643)
70~79 (53) 7.52+].88
280 (42) 7.54%1.59

Marital status Yes (100) 7.48x1.61 1.27 (0.529)
No (62) 7.321.81

Number of family member 0 (Living alone) (58) 7.60+1.74 3.83 (0.280)
1 (55) 7.64x1.79
2 (26) 6.99+1.25
23 (23) 6.9610.95

Monthly household Income (10,000 won)t | <100 (100)a 7.50%1.62 8.68 (0.013) a,b>c
100~299 (44)b 7.58%1.63
2300 (18)c 6.62%1.36

Education level None (22) 7.84+1.8I 6.93 (0.140)
Elementary school graduation (56) | 7.74+1.88
Middle school graduation (35) 7.28+1.29
High school graduation (40) 6.92+1.21
2University (9) 7.19%1.63

Usual social participation activities No (88) 7.61£1.56 —2.33 (0.019)
Yes (74) 7.20£1.66

Number of participating activities 1 (59) 7.20%1.73 0.21 (0.902)
2(1) 7.34%1.52
23 (4) 6.75+0.89

Duration of DM(years) <10 (62) 7.53x1.71 1.22 (0.543)
10~19 (52) 7.24%1.52
220 (48) 7.49%1.59

Number of diseases 1 (34) 7.50+1.68 0.49 (0.975)
2 (60) 7.43£1.57
3 (50) 7.32%1.67
4 (13) 7.40£1.23
25 (5) 7.84+2.32

Perceived Social Support Lack (35) 7.59+1.90 0.14 (0.931)
Usually (94) 7.36x1.57
Many (33) 742141

Note: tMann-Whitney U-test used to analyse post hoc test.

Correlation Between Health Literacy, Self-Efficacy, Self-Management, and HbAIc

Levels
The participants’ health literacy was significantly positively correlated with self-efficacy (rs=0.64, p<0.001) and self-
management (rs=0.44, p<0.001). However, participants’ health literacy was found to have a significant negative

correlation with HbAlc levels (rs=—42, p=<.001).

There was a significant positive correlation between self-efficacy and self-management (rs=0.65, p<0.001) and
a significant negative correlation between self-efficacy and HbAlc levels (rs=.30, p<0.001). Moreover, self-

management and HbAlc levels (rs=—.35, p<0.001) showed a significant negative correlation (Table 4).
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Table 4 Correlation Between Health Literacy, Self-Efficacy, Self-Management, and HbAlc Levels (n=162)

Variables Health Literacy rs(p) | Self-Efficacy rs(p) | Self-Management rs(p) | HbAIc rs(p)
Health literacy 1.00

Self-Efficacy 0.64 (<.001) 1.00

Self-management | 0.44 (<.001) 0.65 (<.001) 1.00

HbAlc —0.42 (<.001) —0.30 (<.001) —0.35 (<.001) 1.00

Note: Correlation analysis using Spearman’s rank.

Factors Associated with HbAlc Levels
To analyze factors associated with HbAlc levels, we conducted an analysis, revealing a statistically significant difference
in HbAlc levels based on monthly household income and whether or not participants usually participated in social
activities. We considered health literacy, self-efficacy, and self-management as independent variables, with HbAlc levels
as the dependent variable, uncovering significant correlations. The dependent variable, the level of HbAlc, was
categorized using a threshold of 6.5%. Individuals with HbAlc levels below 6.5% were classified into the normal
HbAlc group, while those with levels equal to or above 6.5% were categorized into the increased HbAlc group.

Health literacy was found to be associated with HbAlc¢ levels (p<0.001); the higher the level of health literacy, the higher
the probability of belonging to the normal HbAlc group (B=0.11). If the health literacy level increased by 1 point, the
probability of belonging to the normal HbA 1¢ group increased by 1.12 times compared with the probability of belonging to the
increased HbA 1c group (OR=1.12, 95% CI =1.05~1.18). Self-efficacy was not associated with HbA1c levels (p=0.373). Self-
management was shown to be associated with HbA 1c levels (p=0.012); the higher the level of self-management, the higher the
probability of belonging to the normal HbA1c group (B=0.04). When the level of self-management increased by 1 point, the
probability of belonging to the normal HbAlc group increased by 1.04 times more than the probability of belonging to the
increased HbA1c group (OR=1.04, 95% CI=1.01~1.07). Monthly household income and current level of social participation
were not associated with HbAlc levels (p=0.670 and p=0.666, respectively).

Hence, as the health literacy and DM self-management levels of the older adults with DM increased, the probability
of belonging to the normal HbAlc group was significantly higher than that of the increased HbAlc group (Table 5).

Discussion
This study investigated health literacy, self-efficacy, self-management, and HbAlc levels in older adults with DM and
sought to identify the relationship between them and the factors associated with HbAlc levels.

Table 5 Factors Associated with HbAlc Levels (n=162)

Variables B SE P OR 95% CI

Health literacy (ref. Lower group) 0.11 0.03 <0.001 1.12 1.05~1.18
Self-Efficacy (ref. None) —0.02 0.03 0.373 0.98 0.93~10.3
Self-management (ref. None) 0.04 0.02 0.012 1.04 1.01~1.07

Monthly household income (ref. <100, 100~200)(10,000 won) —0.14 0.32 0.670 0.87 0.47~1.63

Usual social participation activities (ref. no) -0.19 0.45 0.666 0.82 0.34~1.98

Notes: Dummy variable reference was normal HbAlc group=1, Increased HbAlc group=0.
Abbreviations: SE, Standard error; OR, Odds ratio; Cl, Confidence interval.
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As seen in Table 2, we found that 56.8% of participants had low health literacy levels. Similarly, previous studies®**

on
older adults have also shown that the level of health literacy of older adults living in the community is relatively low. Hence,
health literacy should be assessed when conducting health management education for this population, along with the provision
of appropriate education.

The participant’s ability to use health literacy showed a significant positive correlation with self-efficacy and self-
management (Table 4). This indicates that higher health literacy is associated with higher levels of self-efficacy and self-

management. Moreover, similar to previous studies,?' >

there was a significant negative correlation between the ability
to use health literacy and HbAlc level, showing a close relationship between these two variables in patients with DM.
Our results indicated that self-efficacy was associated with a level of diabetes self-management (Table 4). Therefore, for
individuals with diabetes, it is crucial to provide methods such as dietary guidance, exercise recommendations,
information on adequate rest, as well as professional counseling, and ongoing support from family or healthcare
professionals to enhance their self-efficacy and self-management skills. Self-efficacy and self-management were found
to have a significant negative correlation with HbA 1c levels (Table 4), supporting the results of previous studies that self-
efficacy directly strengthens self-management abilities, consequently affecting HbA lc levels.*' Therefore, when devel-
oping an educational program for older adults with DM, it is essential to devise methods to improve their self-efficacy
and self-management abilities, particularly when HbAlc levels are high.

In this study, health literacy and self-management were associated with HbAlc levels in older adults with DM
(Table 5). The higher the level of health literacy and diabetes self-management, the higher the probability of belonging to
the normal HbAlc group than the increased HbAlc group. This supports previous studies showing that good self-
management*” and better health literacy lower HbA lc levels.>' ** Most older adults with DM in the community have two
or more diseases but are vulnerable in terms of health literacy and self-management and belong to the representative
vulnerable class with low income and education, which can further worsen their health condition. Therefore, it is
necessary to secure social networks that can provide interest and comprehensive support to vulnerable groups. Helping
vulnerable older adults self-manage through mentoring on social networks may have a positive effect on blood sugar
control. Our results show significant differences in the level of health literacy, self-efficacy, and self-management
according to the participant’s social activity participation, number of social participation activities, and perceived social
support. Those who participated in social activities had higher levels of health literacy, self-efficacy, and self-
management than those who did not. Similarly, the higher the number of social participation activities, the higher the
health literacy, self-efficacy, and self-management abilities. This implies that the more active the social activities there
are, the more health literacy levels can be improved by sharing health information among the participating groups. In
addition, the higher the level of perceived social support, the higher the levels of health literacy, self-efficacy, and self-
management. Hence, to improve the health literacy, self-efficacy, and self-management of seniors in the community, it
may be necessary to promote social networks. By mentoring vulnerable older adults with DM, their level of perceived
social support may increase, ultimately having a positive effect on blood sugar control. However, there was no significant
relationship between the number of participants with social activity and perceived social support with HbAlc levels.
However, there was a significant difference in the presence or absence of social participation activities. This differs from
the study by Oh et al*? that identified perceived social support as a factor associated with HbA I¢ levels. Therefore, there
is a need to conduct repeated research using a precise tool that can accurately measure the degree of social support rather
than a simple questionnaire. The use of a communication strategy to deliver medical information to patients with low
health literacy by having them repeat what they understood when the medical professional explained it to them resulted
in improved medication compliance.*® Therefore, a strategy is required to provide a level-specific approach using
medical information delivery methods for individuals with low health literacy. In addition, by utilizing social networks,
we may increase the level of health literacy when delivering medical information. There is a need to find ways to
compensate for low health literacy by presenting it using pictures or describing or explaining it in layman’s terms rather
than using technical terminology.

This study had several limitations. First, as we could not use both subjective and objective evaluation domains to
measure health literacy, further studies are required to investigate the relationship between health literacy and HbAlc
levels by measuring both domains. Second, as this study was conducted in one province, the results may not be
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generalizable to all older adults with DM. Hence, further multi-center studies are required to improve the health
indicators of older adults with DM who visit university hospital clinics or public health centers. Lastly, there is
a limitation that HbAlc was not measured at the same time point as the other parameters.

Conclusions

This study showed that health literacy and self-management were associated with HbA1c levels in older adults with DM.
Therefore, it may be necessary to secure social networks to improve the health literacy and self-management of
community-dwelling older adults with DM and develop and apply customized programs that can enhance health literacy
and self-management. Moreover, the provision of equitable medical services to older adults with DM who are vulnerable
to health literacy and self-management is required. Health education programs considering health literacy should be
developed, and health education should be appropriate to the health literacy level of the individual.

Acknowledgments
This article is based on the master’ thesis of the first author from Woosuk University.

Disclosure
The authors report no conflicts of financial or other interest in this work.

References

—_

. Sinclair A, Saeedi P, Kaundal A, Karuranga S, Malanda B, Williams R. Diabetes and global ageing among 65-99-year-old adults: findings from the
international diabetes federation diabetes atlas, 9th edition. Diabet Res Clin Pract. 2020;162:108078. doi:10.1016/j.diabres.2020.108078
2. Bellary S, Kyrou I, Brown JE, Bailey CJ. Type 2 diabetes mellitus in older adults: clinical considerations and management. Nat Rev Endocrinol.
2021;17(9):534-548. doi:10.1038/s41574-021-00512-2
. Draznin B, Aroda VR, Bakris G, et al; American Diabetes Association Professional Practice Committee. 13. Older adults: standards of medical care
in diabetes-2022. Diabetes Care. 2022;45(Suppl 1):S195-S207.
4. New American Diabetes Association Report Finds Annual Costs of Diabetes to be $412.9 Billion; 2023. Available from: https://diabetes.org/
newsroom/press-releases/new-american-diabetes-association-report-finds-annual-costs-diabetes-be. Accessed January 4, 2024.
. Chang SJ. Special considerations in diabetes self-management education for older adults with diabetes: a study focusing on community senior
welfare centers. J Korean Diabetes. 2020;21(4):211-215. doi:10.4093/jkd.2020.21.4.211
6. American Association of Diabetes Educators. AADE7™ self-care behaviors handouts. Retrieved May 19, 2012, from the Diabetes Educators
website. Available from: http://www.diabeteseducator.org/DiabetesEducation/Patient Resources/AADE7 PatientHandouts.html. Accessed January
4, 2024.
7. Brown SA, Garcia AA, Brown A, et al. Biobehavioral determinants of glycemic control in type 2 diabetes: a systematic review and meta-analysis.
Patient Educ Couns. 2016;99(10):1558—-1567. doi:10.1016/j.pec.2016.03.020
. 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. do0i:10.1016/j.apnr.2017.05.004
9. Lee E, 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. 2016;10(1):82-87. do0i:10.1016/j.anr.2016.01.005
10. Kav S, Yilmaz AA, Bulut Y, Dogan N. Self-efficacy, depression and self-care activities of people with type 2 diabetes in Turkey. Collegian.
2017;24(1):27-35. doi:10.1016/j.colegn.2015.09.005
11. Zhang A, Wang J, Wan X, et al. Mediation effect of self-efficacy between health beliefs and glycated hemoglobin levels in elderly patients with
type 2 diabetes mellitus: a cross-sectional study. Patient Prefer Adherence. 2022;16:3015-3026. doi:10.2147/PPA.S388967
12. Dehghan H, Charkazi A, Kouchaki GM, et al. General self-efficacy and diabetes management self-efficacy of diabetic patients referred to diabetes
clinic of Aq Qala, North of Iran. J Diabetes Metab Disord. 2017;16(1):1-5. doi:10.1186/s40200-016-0285-z
13. Sacco WP, Bykowski CA. Depression and hemoglobin Alc in type 1 and type 2 diabetes: the role of self-efficacy. Diabet Res Clin Pract. 2010;90
(2):141-146. doi:10.1016/j.diabres.2010.06.026
14. Yoon S. The relationship of health literacy, medication adherence and self-care performance of diabetes mellitus. Health Nurs. 2017;9(1):27-38.
15. World Health Organisation. Closing the gap between generations: health equity through action on the social determinants of health. In: Final Report
of the Commission on Social Determinants of Health. Geneva: World Health Organization; 2008.
16. Kindig DA, Panzer AM, Nielsen-Bohlman L, editors. Institute of Medicine. Health Literacy: A Prescription to End Confusion. Washington, DC:
The National Academies Press; 2004:20.
17. Tlhan N, Telli S, Temel B, Ast1 T. Health literacy and diabetes self-care in individuals with type 2 diabetes in Turkey. Prim Care Diabetes. 2021;15
(1):74-79. doi:10.1016/j.pcd.2020.06.009
18. Bailey SC, Brega AG, Crutchfield TM, et al. Update on health literacy and diabetes. Diabetes Educ. 2014;40(5):581-604. doi:10.1177/
0145721714540220
19. Fatima AIS, Sumit RM, Beverly W, Sandy R, Jeffery AJ. Health literacy and health outcomes in diabetes: a systematic review. J Gen Intern Med.
2013;28(3):444-452. doi:10.1007/511606-012-2241-z

w

W

o0

Journal of Multidisciplinary Healthcare 2024:17 https: 417

Dove:


https://doi.org/10.1016/j.diabres.2020.108078
https://doi.org/10.1038/s41574-021-00512-2
https://diabetes.org/newsroom/press-releases/new-american-diabetes-association-report-finds-annual-costs-diabetes-be
https://diabetes.org/newsroom/press-releases/new-american-diabetes-association-report-finds-annual-costs-diabetes-be
https://doi.org/10.4093/jkd.2020.21.4.211
http://www.diabeteseducator.org/DiabetesEducation/Patient_Resources/AADE7_PatientHandouts.html
https://doi.org/10.1016/j.pec.2016.03.020
https://doi.org/10.1016/j.apnr.2017.05.004
https://doi.org/10.1016/j.anr.2016.01.005
https://doi.org/10.1016/j.colegn.2015.09.005
https://doi.org/10.2147/PPA.S388967
https://doi.org/10.1186/s40200-016-0285-z
https://doi.org/10.1016/j.diabres.2010.06.026
https://doi.org/10.1016/j.pcd.2020.06.009
https://doi.org/10.1177/0145721714540220
https://doi.org/10.1177/0145721714540220
https://doi.org/10.1007/s11606-012-2241-z
https://www.dovepress.com
https://www.dovepress.com

Jang et al Dove

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

4

—_

42.

Schillinger D, Grumbach K, Piette J, et al. Association of health literacy with diabetes outcomes. JAMA. 2002;288(4):475-482. doi:10.1001/
jama.288.4.475

Olesen K, Reynheim ALF, Joensen L, et al. Higher health literacy is associated with better glycemic control in adults with type 1 diabetes: a cohort
study among 1399 Danes. BMJ Open Diabetes Res Care. 2017;5(1):e000437. doi:10.1136/bmjdrc-2017-000437

Saeed H, Saleem Z, Naecem R, Shahzadi I, Islam M. Impact of health literacy on diabetes outcomes: a cross-sectional study from Lahore, Pakistan.
Public Health. 2018;156:8—14. doi:10.1016/j.puhe.2017.12.005

Ong-Artborirak P, Seangpraw K, Boonyathee S, Auttama N, Winaiprasert P. Health literacy, self-efficacy, self-care behaviors, and glycemic control
among older adults with type 2 diabetes mellitus: a cross-sectional study in Thai communities. BMC Geriatr. 2023;23(1):297. doi:10.1186/s12877-
023-04010-0

Dinges SM, Krotz J, Gass F, et al. Cardiovascular risk factors, exercise capacity and health literacy in patients with chronic ischaemic heart disease
and type 2 diabetes mellitus in Germany: baseline characteristics of the lifestyle intervention in chronic ischaemic heart disease and type 2 diabetes
study. Diab Vasc Dis Res. 2022;19(4):14791641221113781. doi:10.1177/14791641221113781

Al Sayah F, Majumdar SR, Egede LE, Johnson JA. Associations between health literacy and health outcomes in a predominantly low-income
African American population with type 2 diabetes. J Health Commun. 2015;20(5):581-588. doi:10.1080/10810730.2015.1012235

Huang YM, Shiyanbola OO, Smith PD. Association of health literacy and medication self-efficacy with medication adherence and diabetes control.
Patient Prefer Adherence. 2018;12:793-802. doi:10.2147/PPA.S153312

Morris NS, MacLean CD, Littenberg B. Literacy and health outcomes: a cross-sectional study in 1002 adults with diabetes. BMC Fam Pract.
2006;7(1):1-8. doi:10.1186/1471-2296-7-49

Lee M, Shin HG, Lee M, Park CY. Research trends and policy issues of health literacy in Korea. J Health Technol Assess. 2018;6(1):22-32.
doi:10.34161/johta.2018.6.1.004

Kang SJ, Lee TW, Kim GS, Lee JH. The levels of health literacy and related factors among middle-aged adults in Seoul, Korea. Korean J Health
Educ Promot. 2012;29(3):75-89.

Park JY, June KJ. Influencing factors on functional health literacy among the rural elderly. J Korean Acad Community Health Nurs. 2011;22
(1):75-85. doi:10.12799/jkachn.2011.22.1.75

Kim S, Oh J, Lee Y. Health literacy: an evolutionary concept analysis. J Korean Acad Soc Nurs Edu. 2013;19(4):558-570. doi:10.5977/
jkasne.2013.19.4.558

Kang CH, Han YR. Relationships between family support, self-efficacy, health literacy, perceived health status, and health-promoting behaviors in
married immigrant women. J Korean Acad Community Health Nurs. 2016;27(3):202-212. doi:10.12799/jkachn.2016.27.3.202

Kim NH, Yang Y, Lee MH. Effects of health literacy and knowledge on diabetic self-care in the elderly with DM living alone. J Korean Acad
Community Health Nurs. 2016;27(4):370-379. doi:10.12799/jkachn.2016.27.4.370

Cheon SH, Na SK, Kim HY, Lim HK, Choi MK, Roh YK. Association between health literacy, diabetes knowledge, and glycemic control in
diabetic patients. Korean J Health Commun. 2015;10(2):127-134.

Kang SJ, Sim KH, Song BR, et al. Validation of the health literacy scale for diabetes as a criterion-referenced test with standard setting procedures.
Patient Educ Couns. 2018;101(8):1468-1476. doi:10.1016/j.pec.2018.03.013

Song M, Choi S, Kim SA, Seo K, Lee SJ, Kim EH. Development and validation of the diabetes management self-efficacy scale for older adults
(DMSES-0). J Muscle Jt Health. 2014;21(3):184-194. doi:10.5953/JMJH.2014.21.3.184

Toobert DJ, Hampson SE, Glasgow RE. The summary of diabetes self-care activities measure: results from 7 studies and a revised scale. Diabetes
Care. 2000;23(7):943-950. doi:10.2337/diacare.23.7.943

Chang S, Song M. The validity and reliability of a Korean version of the summary of diabetes self-care activities questionnaire for older patients
with type 2 diabetes. Korean J Adult Nurs. 2009;21(2):235-244.

American Diabetes Association. Diagnosis and classification of diabetes: standards of care in diabetes-2024. Diabetes Care. 2024;47(1):S20-S28.
doi:10.2337/dc24-S002

Yoo EW, Lee YM. Health literacy and self-care activities of older patients with type 2 diabetes: the mediating effect of resilience. Korean J Adult
Nurs. 2018;30(4):376-384. doi:10.7475/kjan.2018.30.4.376

. Nakahara R, Yoshiuchi K, Kumano H, Hara Y, Suematsu H, Kuboki T. Prospective study on influence of psychosocial factors on glycemic control

in Japanese patients with type 2 diabetes. Psychosom. 2006;47(3):240-246. doi:10.1176/appi.psy.47.3.240
Oh HK, Lee EJ. The Influence of self-care behaviors, empowerment and social support on glycosylated hemoglobin in patients with type 2 diabetes.
J Korean Acad Community Health Nurs. 2017;28(2):216-225. doi:10.12799/jkachn.2017.28.2.216

Journal of Multidisciplinary Healthcare Dove

Publish your work in this journal

The Journal of Multidisciplinary Healthcare is an international, peer-reviewed open-access journal that aims to represent and publish research in
healthcare areas delivered by practitioners of different disciplines. This includes studies and reviews conducted by multidisciplinary teams as well
as research which evaluates the results or conduct of such teams or healthcare processes in general. The journal covers a very wide range of areas
and welcomes submissions from practitioners at all levels, from all over the world. The manuscript management system is completely online and
includes a very quick and fair peer-review system. Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/journal-of-inflammation-research-journal

418 n ‘ in u Dove Journal of Multidisciplinary Healthcare 2024:17


https://doi.org/10.1001/jama.288.4.475
https://doi.org/10.1001/jama.288.4.475
https://doi.org/10.1136/bmjdrc-2017-000437
https://doi.org/10.1016/j.puhe.2017.12.005
https://doi.org/10.1186/s12877-023-04010-0
https://doi.org/10.1186/s12877-023-04010-0
https://doi.org/10.1177/14791641221113781
https://doi.org/10.1080/10810730.2015.1012235
https://doi.org/10.2147/PPA.S153312
https://doi.org/10.1186/1471-2296-7-49
https://doi.org/10.34161/johta.2018.6.1.004
https://doi.org/10.12799/jkachn.2011.22.1.75
https://doi.org/10.5977/jkasne.2013.19.4.558
https://doi.org/10.5977/jkasne.2013.19.4.558
https://doi.org/10.12799/jkachn.2016.27.3.202
https://doi.org/10.12799/jkachn.2016.27.4.370
https://doi.org/10.1016/j.pec.2018.03.013
https://doi.org/10.5953/JMJH.2014.21.3.184
https://doi.org/10.2337/diacare.23.7.943
https://doi.org/10.2337/dc24-S002
https://doi.org/10.7475/kjan.2018.30.4.376
https://doi.org/10.1176/appi.psy.47.3.240
https://doi.org/10.12799/jkachn.2017.28.2.216
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Introduction
	Materials and Methods
	Study Design and Participants
	Measurements
	General Participant Characteristics

	Health Literacy
	Self-Efficacy
	Self-Management
	HbA1c Levels
	Data Collection
	Data Analysis

	Results
	General Participant Characteristics
	Health Literacy, Self-Efficacy, Self-Management, and HbA1c Levels of the Participants
	HbA1c Levels According to the General Participant Characteristics
	Correlation Between Health Literacy, Self-Efficacy, Self-Management, and HbA1c Levels
	Factors Associated with HbA1c Levels

	Discussion
	Conclusions
	Acknowledgments
	Disclosure

