

[image: image1]
Modest association between health literacy and risk for peripheral vascular disease in patients with type 2 diabetes












	
	TYPE Original Research
PUBLISHED 24 August 2022
DOI 10.3389/fpubh.2022.946889






Modest association between health literacy and risk for peripheral vascular disease in patients with type 2 diabetes

Shang-Jyh Chiou1*, Yen-Jung Chang2, Kuomeng Liao3 and Chih-Dao Chen4


1Department of Health Care Management, National Taipei University of Nursing and Health Sciences, Taipei City, Taiwan

2Department of Health Promotion and Health Education, National Taiwan Normal University, Taipei City, Taiwan

3Department of Endocrinology and Metabolism, Zhongxiao Branch, Taipei City Hospital, Taipei City, Taiwan

4Department of Family Medicine, Far Eastern Memorial Hospital, New Taipei City, Taiwan

[image: image2]

OPEN ACCESS

EDITED BY
Jonathan Ling, University of Sunderland, United Kingdom

REVIEWED BY
Tung-Sung Tseng, Louisiana State University, United States
 Orsolya Papp-Zipernovszky, University of Szeged, Hungary

*CORRESPONDENCE
 Shang-Jyh Chiou, shangjyh@ntunhs.edu.tw

SPECIALTY SECTION
 This article was submitted to Public Health Policy, a section of the journal Frontiers in Public Health

RECEIVED 18 May 2022
 ACCEPTED 08 August 2022
 PUBLISHED 24 August 2022

CITATION
 Chiou S-J, Chang Y-J, Liao K and Chen C-D (2022) Modest association between health literacy and risk for peripheral vascular disease in patients with type 2 diabetes. Front. Public Health 10:946889. doi: 10.3389/fpubh.2022.946889

COPYRIGHT
 © 2022 Chiou, Chang, Liao and Chen. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



Objective: Health literacy plays a crucial role in managing chronic health conditions. Previous studies have revealed the positive relationship between health literacy and diabetes knowledge but few studies have focused on peripheral vascular disease (PVD) in diabetes in relation to health literacy in diabetes management. This study investigated the relationship between the risk for PVD and health literacy level with other determining factors among patients with type 2 diabetes.

Method: We conducted a survey on health literacy using the Mandarin Multidimensional Health Literacy Questionnaire in the department of metabolism and endocrine systems at a regional hospital in northern Taiwan from December 2021 to May 2022 and obtained data from the hospital's health information system (HIS) from 2013 to 2020 to identify occurrences of PVD (n = 429). We performed logistic regression analysis to identify the relationship between PVD events and health literacy levels (overall and in five separate subdimensions) adjusted with other variables.

Results: A longer duration of diabetes increased the risk for PVD events (P = 0.044 and 0.028). In terms of health literacy, the overall level was not significant; however, the dimension of higher levels of health literacy in acquiring health information increased the risk for PVD events (P = 0.034). Other variables were not significantly associated with the risk for PVD events.

Conclusion: This study examined the risk for PVD events in terms of the duration of diabetes and provided evidence across the range of dimensions of health literacy concerning the ability to control diabetes. Those with a higher level of health literacy may be more aware of their disease situation, seek and cooperate with their healthcare providers earlier, and have more opportunities to be made aware of their health status from regular checkups than those with inadequate health literacy. These results may help providers make available more self-management tools that are adequate and sustainable for diabetes patients with poor health literacy.
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Introduction

Type 2 diabetes mellitus (T2DM) is a serious public health issue prevalent in aging societies, especially when the condition is not well-controlled. It increases the risk for micro- and macro-complications (such as retinopathy, dialysis, and peripheral vascular disease [PVD]) (1). The first step in diabetes management involves lifestyle changes in diet and physical activities (e.g., taking regular exercise) together with self-monitoring of blood glucose (SMBG) and medication adherence. These efforts in diabetes management involve long-term work and require patients to cooperate with medical teams or with their healthcare providers to obtain the optimal glycemic level. Studies show that patients with T2DM can enjoy a good quality of life and a lower risk for future complications if they follow diabetes management guidelines well (2, 3).

Chronic disease management studies have found that health literacy, defined as the capability to acquire, understand, and apply health knowledge, plays a crucial role in managing chronic health conditions (4, 5). Better outcomes are identified in patients with higher health literacy levels (6, 7). Furthermore, the performance of basic reading and numerical tasks requires them to function in the healthcare environment, which helps patients take the wheel in their disease condition. Low (or inadequate) health literacy may lead to a gap in communication with the medical team, an information gap in the use of medical devices for SMBG, or a functional gap in diabetes management in daily life. These gaps could lead to poor diabetes management (e.g., worse glycemic control), create a risk for diabetes-related problems (such as hypoglycemia), or contribute to worse outcomes, especially in terms of chronic diseases. In addition, studies have identified a connection between low health literacy and poor knowledge in terms of diabetes (8), which is also associated with poor self-related health (9) and more utilization of healthcare (10, 11).

The risk for PVD in diabetic patients is occurring earlier at an increasing rate and is becoming more severe and diffuse (12). The high blood sugar levels commonly associated with diabetes can, over time, damage the blood vessels. Poor diabetes management leads to increased morbidity and mortality in PVD due to dysfunction, inflammation, and hypercoagulability in the vascular system. One study in the UK found that 1.2% of newly diagnosed patients with T2DM also had PVD (13), suggesting that intensive targeting of glycemic control is needed. Few studies have focused on the prevalence of PVD in diabetes concerning issues of health literacy in diabetes management and the consequences of PVD, which leads patients to control their diabetes better.

We hypothesize that, in patients with type 2 diabetes, having better health literacy may enhance their diabetes care management and reduce the risk of complications (such as PVD) in the future. Therefore, this study investigated the relationship between the risk for PVD at different health literacy levels among patients with T2DM. The results may be useful for medical teams caring for patients with T2DM who otherwise have poor health literacy to conceive useful strategies in diabetes care.



Methods


Population

This was a cross-sectional survey conducted in a department of metabolism and endocrine systems at a northern regional hospital in Taiwan from December 2021 to May 2022. Before the survey, all patients provided written informed consent, which included the use of medical records from the hospital's health information system (HIS) for the analysis. All participating patients had T2DM and answered the questionnaire voluntarily; those with mental disorders or cognitive impairments, who were unable to provide informed consent or participate in the survey, were excluded. After completing the survey, we compensated the participants with NTD 100 gift cards. In all, after data correction (missing or double ID), 429 patients from the interview by trained staff were used in the analysis. The Institutional Review Board of the hospital approved the study design, which conformed to the ethical principles of the 2008 Declaration of Helsinki.



Variables
 
The outcome variable

The outcome we used in this study was the record of pulse volume recording for each patient from 2013 to 2020, as applicable, drawn from the hospital's HIS to identify events of PVD. Because participants had multiple medical records over the study period, we defined PVD events as those occurring when participants had PVD records in the abnormal figure throughout the study period. The abnormal range of PVD was defined as ankle brachial index <0.8.



Independent variable

We not only used using the Mandarin Multidimensional Health Literacy Questionnaire (MMHLQ) for the measurement of health literacy, but also collected participant demographic, and diabetes-related information. The demographic variables included age, sex, education, and marital status. The diabetes-related information included SMBG (Do you regularly monitor your blood glucose when not in hospital? Yes/No), diabetes control methods (medication, insulin, diet [following the suggestions of the medical team], in terms of regular exercise [three times a week for at least 30 min per session], smoking behavior [Yes/No], and drinking behavior [Yes/No]), diabetes duration (<1 year, 1–5 years, 6–10 years, or >11 years), any family history of diabetes (Yes/No), ability to takeregular exercise, ability to follow a diet plan, ability to follow treatments, ability to perform SMBG, and responses to the Diabetes Knowledge Questionnaire (DKQ).

To assess their ability to follow regular exercise and diet plans, we asked the participants to evaluate the degree of comprehension in understanding the diabetes control plans (in diet and exercise) from the medical teams on a scale of 0–10. To assess the ability to follow treatment and perform SMBG, we asked participants to respond to the following items: understanding the treatment plan (Yes/No), knowing how to take the medicine (Yes/No), understanding the drug information (Yes/No), knowing how to use the glucometer (Yes/No), identifying the device information from the glucometer (Yes/No), and knowing the level of fasting plasma glucose (Right/Wrong). The DKQ is a 24-item questionnaire that records the understanding of the cause of diabetes with complications, blood glucose levels, diet, and physical activity, has three response options “yes,” “no,” and “don't know” and has been reported to have optimal reliability and validity (14). The higher the score, the better the knowledge of the disease (The highest achievable score was 24). In addition, the Cronbach's alpha reliability of DKQ-24 was 0.796 (alpha if item deleted was 0.784–0.797) which represented an acceptable range (15).

To test health literacy, we used the MMHLQ, which includes 20 items in 5 dimensions (acquiring, understanding, assessing, applying, and communication). Every item has four scales (very difficult 1, difficult 2, easy 3, and very easy 4), and a transforming formula was used to obtain scores ranging from 0 to 50 in the five dimensions and the total. Later, we cataloged these scores into four levels: inadequate (≤25), limited/problematic (25 ≤ 33), sufficient (33 ≤ 42), and excellent (42 ≤ 50). Several studies have demonstrated that the MMHLQ is an adequate tool for health literacy (16–18). In addition, the Cronbach's alpha reliability of MMHLQ was 0.79 (alpha if item deleted was 0.77–0.94) which represented an acceptable range.




Statistics

To better understand the distribution of health literacy, we provided the original response to every item in the five dimensions across the four-level distribution. We were also interested in the factors associated with health literacy, and we used the chi-square test and ANOVA to test for significant differences. Finally, we performed logistic regression to explore the relationship between PVD events and health literacy levels (both overall and across the five sub-dimensions) adjusted for other variables. Note that we only considered a high correlation between education and health literacy; thus, we only included health literacy in the logistic regression model. All statistical data were analyzed using SAS 9.3.1 (SAS Institute, Cary, NC) and SPSS 20.0 (SPSS Inc., Chicago, IL). The significance level was set to P < 0.05.




Results

The basic characteristics of the participants are presented in Table 1. The majority were male (59.7%), married (71.3%), had no smoking or drinking behavior, had a family history of diabetes (70.6%), and had a diabetes duration of >11 years (40.7%). Most used medication, and over half followed a controlled diet and took regular exercise, although only 46% of them performed SMBG. The abilities in regular exercise, diet plan, treatment, and SMBG were 7.67, 7.98, 3.86, and 3.31, respectively. The mean DKQ score was 15.4.


TABLE 1 The basic characteristics from the survey (n = 429).
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Health literacy was determined as follows: over 25% of patients expressed difficulty in searching for the needed health information from the Internet (acquiring), 38% of patients expressed difficulty in judging the health information for trust from the Internet, 26% of patients expressed difficulty in determining the health information for consistency with others (assessing), 28% of patients expressed difficulty in applying the health information to choose the treatment (applying), and 26% of patients expressed difficulty in proposing the desired treatments to my providers (communication). However, over 95% of patients expressed easy or very easy understanding in the dimension of health literacy (Table 2 with red color). We used the scores to divide the patients into four levels: inadequate, limited/problematic, sufficient, and excellent. We found that combining the sufficient and excellent levels returned 69.9, 91.1, 54.3, 65.9, and 77.2% patient competence in acquiring, understanding, assessing, applying, and communication, respectively. Overall, 12.8, 32.4, 39.2, and 54.8% of patients had inadequate, limited/problematic, sufficient, and excellent health literacy skills, respectively (Table 3).


TABLE 2 The distribution of survey items and divided levels from health literacy in MMHLQ.
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TABLE 3 The scores of five dimensions with overall and the distribution of health literacy levels in MMHLQ.
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We also identified the association between the other variables we used in the study and health literacy for the overall score and scores for the five subdimensions from chi square or ANOVA test (*significant level, P < 0.05). Younger individuals, those with higher education levels, and those with higher DKQ scores were found to have better health literacy levels (Table 4). Positive associations (+ in Table 4) were also observed between the performance of regular exercise, following the diet plan, and conducting SMBG and better health literacy levels, especially in acquiring, understanding, and assessing health information. However, we did not find a significant association between health levels and PVD risk (P = 0.355) (Table 5). In addition, we provided details in the supplemental file (see Supplementary Tables 1–6).


TABLE 4 The relationship between overall and sub-dimensions health literacy levels (MMHLQ) with other variables.
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TABLE 5 The distribution between overall health literacy levels (MMHLQ) with PVD.
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We used two multivariable logistic regression models to explore the relationship between PVD events and health literacy levels with other variables. We tested the overall health literacy level and five subdimensions of health literacy level separately in the model, and only the dimension of acquiring health information was significant. Therefore, in Model 1, we used the overall health literacy level, and in Model 2, we used acquired health information because most participants had better scores in this health literacy sub-dimension. We found that a longer diabetes duration increased the risk for PVD events (P = 0.044 and 0.028) (Table 6). For health literacy, the overall level was not significant in Model 1; however, a higher level of acquiring health information increased the risk for PVD events in Model 2 (P = 0.034). Other variables were not significantly associated with the risk for PVD events.


TABLE 6 The relationship between PVD events with health literacy adjusted with other variables from logistics regression.
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Discussion

In this study, we found that the longer the patients have diabetes the more likely they are to experience a PVD even while the overall health literacy levels not significant. Only modest significance was found in the acquisition of health information for the health literacy dimension, and possible explanations did not have sufficient statistical power to identify any health literacy effects in this cross-sectional survey or imply that other factors or pathways need to be explored in further research. Interestingly, those who had a better record in acquiring health information health literacy levels had an increased risk for PVD events. It may be that those with better levels of acquiring health information had better health awareness in their diabetes management and had more opportunity to be made aware of their health status from regular checkups.

We also found that younger individuals had higher levels of health literacy and higher education levels. This result is consistent with many previous studies on its positive associations with age and education levels (19–23). However, mixed results for health literacy have also been found in other studies, relating to differences in measurement, tools, or specific diseases. Those who have better health literacy levels in acquiring health information (understanding health information) and assessing health information dimensions indicated a better ability to understand the merit of regular exercise and diet plans, as well as the ability to perform SMBG. One possible explanation is that patients with T2DM need to understand, assess, and implement health information related to diet, exercise, and SMBG to change their lifestyle, and poor health literacy impedes diabetes self-management to achieve optimal glycemic control (24, 25). However, other studies have indicated weak or no association with health literacy (26, 27). Interestingly, no significant association was found with health literacy and the ability to treat in medication. A possible explanation for this is that patients relied on the authority of providers and, most of them trusted the information that was provided most of the time. Patients with T2DM who had higher health literacy levels had better DKQ scores, which demonstrates the vital role that health literacy plays in diabetes knowledge (28). Clinical teams should understand the positive relationship between health literacy and diabetes knowledge and pay closer attention to detecting the patient's ability to understand and apply health information imparted by diabetes education materials. For this reason, educational materials should be provided or modified to adjust for different health literacy levels.

Our study confirms the increased risk for PVD events with longer diabetes duration, which is consistent with other studies (29, 30). Peripheral vascular disease can cause lower limb amputation or mortality, especially in people with T2DM, due to the risk factors for DM—hypertension, smoking, and hyperlipidemia—along with other traditional risks, such as age or low kidney function (31, 32). At-risk indicators include an older patient cohort, diabetes duration of longer than 10 years, high HbA1c, obesity, and neuropathy (33).

A modest significant effect was found in acquiring health information on health literacy levels associated with PVD events. Clinical staff should identify patients with inadequate or limited health literacy levels and provide easy-to-understand educational materials on diet and exercise plans to help them control their diabetes. In addition, we found positive associations between diet, exercise plan, and SMBG with diabetes knowledge and high levels of acquiring, understanding, and assessing health information. We should conceive useful strategies to help diabetic patients improve their capacity to apply health information and communication, such as mobile eHealth technology; to address health problems, especially among the older adult population, and to overcome these adoption barriers to suffering on the internet.



Limitations

There are several limitations to address. First, although the MMHLQ is reliable and valid in clinical settings, we still need to compare the results with other measurements. However, the application of several health literacy measurements (such as the Test of Functional Health Literacy in Adults, Literacy Assessment for Diabetes, or Diabetes Numeracy Test) not only requires to be considered in terms of patient loading and under different construction conceptions but also faces the challenge of translation and employment in the generality or specialty in disease. However, the distribution of health literacy levels determined by the MMHLQ is acceptable. Second, the cross-sectional survey was limited to establishing a temporal association and diabetes care is long-term work, therefore, one survey can only reflect the information from the patient's diabetes management at that time. This information may not be sufficient to evaluate certain specific situations or the long-term aspects of the patient's diabetes care. Third, our results were obtained using data from a single center and may not be generalizable to other diabetic patients. In addition, patients in the hospital participated in the survey voluntarily and gave written consent; thus, we need to consider the possibility of selection and recall biases, which may have affected the results. These participants may have more health awareness of their disease situation; so they may have more positive factors in their diabetes management. Finally, considering the limited time in this study for answering the survey in the older adults group with type 2 diabetes, some items in the survey (for example, smoking, and drinking behavior) used the dichotomous scale without details which may underestimate the effect on outcomes. Further studies will be needed to provide evidence to clarify relationships in these items.



Conclusions

More evidence was identified regarding the different dimensions of health literacy levels and the ability to control diabetes. A certain number of older adult patients with type 2 diabetes need assistance to search for, judge, determine, and apply health information acquired from the internet. Providing trustworthy and easy-to-understand health information from modern technology may be vital for diabetes care management. In addition, those who have a higher health literacy level may be more aware of their disease situation and seek and cooperate with their providers earlier than those who have inadequate health literacy. These results may help providers increase adequate and sustainable self-management tools in diabetes patients with poor health literacy.
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