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Abstract

:

(1) Background: Type 2 diabetes mellitus (T2DM) is a global disease with a compelling impact on developed and developing economies across the globe. The World Health Organization (WHO) (2020) reported a global prevalence of 8.5% in 2014 among adults aged at least 18 years. Consequently, the condition led to a 5% increase in premature mortality from 2000 to 2016. Aim: The scoping review sought to examine illness perception and medication adherence among adult patients with T2DM. (2) Methods: The study was conducted in 2021 and covered articles published in English in the last five years. PubMed, MEDLINE, CINAHL, and ScienceDirect were the primary search engines used to generate the required scholarly records. A total of 20 studies met the inclusion criteria. (3) Results: The 20 studies selected for the scoping review covered different themes on the overall concept of illness perception and medication adherence in adults with Type 2 Diabetes Mellitus. Each study presented unique implications for research and influence on the policymaking relating to the treatment or the management of type 2 diabetes mellitus in adults of different aged groups. (4) Conclusions: The studies reveal both high and low adherence to medications in adults with type 2 diabetes mellitus. The management and treatment of the condition depend on the uptake of oral hypoglycemic agents or insulin as well as the recommended therapies to enhance the clinical outcomes of the patients.
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1. Introduction


Type 2 diabetes mellitus (T2DM) is a global disease that has a significant impact on both developed and developing economies worldwide. The World Health Organization (WHO) reported a global prevalence of 8.5% in 2014 among adults aged at least 18 years. The prevalence of Type 2 diabetes rose from 4.5% in 1980 [1]. Consequently, the condition led to a 3% increase in mortality from 2000 to 2019. Furthermore, the WHO associates T2DM with kidney failure, heart attacks, stroke, and blindness, besides the 1.6 million deaths in 2016 due to high blood glucose [1]. The prevalence is higher in older adults and patients with high blood glucose, and other risk factors for T2DM include a lack of physical activities, unhealthy diets, high body mass index (BMI) or weight, and smoking [2].



The prevalence of T2DM has been increasing in low- and middle-income countries more than in high-income countries, which is among the risk of noncommunicable diseases (NCD) with high premature deaths in 2000–2016 [1]. This condition affects adults aged over 45 years more than young adults, teens, and children. Insulin resistance and elevated blood sugar lead to other health problems, including vision loss, heart disease, and kidney diseases. According to Khan et al. (2019) [3], T2DM affects 8529 Europeans per 100,000 of the population, and the diabetes burden is rising at a higher rate in Europe than the global average. The data show a continued rise in T2DM cases in developed nations. For comparison, Al Slamah et al. (2020) [4] noted a 7% (N  =  808) prevalence of 10,821 adults who had T2DM, which indicates an increase in diagnosed cases in Saudi Arabia and other Gulf countries. Alotaibi et al. (2017) [5] stressed that T2DM is a leading public health problem across all demographics.



Li et al. (2020) [6] considered illness perception as the source of depressive symptoms among patients with both types of diabetes. Patients develop negative convictions about their ability to cope with the symptoms and severity of the complications arising from the condition. These perceptions determine treatment and medication adherence, which then influence clinical outcomes. Aloudah et al. (2018) [7] noted the prevalent problem of medication adherence, particularly for oral hypoglycemic agents (OHA), to manage T2DM effectively. The nature of perceptions might affect the overall adherence behaviors among patients with T2DM.



Importance of the Review


This study establishes an improved conceptual understanding of illness perception and medication adherence in patients with T2DM. Medication adherence and beliefs about the disease influence patients’ commitment to taking OHAs or scheduling screening. Thus, research is necessary to confirm the negative health consequences that emanate from perceptions formed during the treatment and management of T2DM. Findings from the studies might confirm the specific attitudes and behaviors towards medication protocols to enhance glycemic control across genders, age groups, and social groups. Researchers will explore the different factors contributing to positive or negative perceptions and adherence or nonadherence to T2DM medications.



The results may help governments to understand the factors contributing to negative perceptions or nonadherence to medication and establish ways of managing the mortality and morbidity arising from T2DM. The findings could be used to inform the development of guidelines that optimize patient outcomes through multifaceted interventions rather than patient-related factors. The actions and attitudes of patients undergoing treatment or management of T2DM depend on organizational, social, and medical factors.



The outcomes of this scoping review serve as a reference for the global healthcare system to address existing gaps in methods of reducing the global disease burden of T2DM. The prevailing perceptions and medication adherence imply the extent of severity and subsequent clinical interventions within the global health systems. Governmental and non-governmental stakeholders in the global healthcare system should create frameworks for improving illness perceptions and maintaining adherence to medication in order to reduce the burden of T2DM. Furthermore, guidelines should align with the diverse cultural, social, and economic contexts that influence the control of T2DM.



This scoping review sought to examine illness perception and medication adherence among adult patients with T2DM.





2. Methods


The five-step framework recommended by Arksey and O’Malley (2005) [8] was used to carry out a scoping review. The process involved: identifying the research question; identifying the relevant studies; drawing up eligibility criteria for choosing participants; mapping the extracted data; organizing, summarizing, and reporting the results.



2.1. Research Question


The research question guiding this study was the following:



How do adult patients diagnose with T2DM perceive their illness and adhere to their medication?



The Population, Intervention, Comparison, Outcome, and Time (PICOT) mnemonic was used to frame and break down the research question into searchable terms (Table 1).




2.2. Search Strategy


The PICOT mnemonic generated the terms that shaped the search process of the relevant studies to answer the research question. The search terms and keywords included “illness perception”, “medication adherence”, “treatment”, “management”, “glycaemic control”, “adults”, and “type 2 diabetes mellitus.” The search terms were related to the fundamental concepts in the study, and each term highlighted the keywords the reviewer used to compile the published scholarly articles. The keywords generated specific and appropriate studies that were used in the scoping review.



The search process required reliable electronic databases to shape the web search for the required studies. Specifically, nursing and medical databases were consulted in order to generate relevant records that addressed the research question. Online databases (PubMed, ScienceDirect, MEDLINE, and CINAHL) were accessed through the Saudi Digital Library (SDL). As each database then dictated a distinct search process, varying the search terms was imperative. The Boolean operators “AND” and “OR” were used to combine the relevant search terms for each electronic database, linking the different keywords identified through PICOT to inform the search process. The four databases expanded the scope and content of the scoping review by providing a wide range of scholarly records for selection. Table 2 outlines the keywords and search outcomes from each database.



PubMed, MEDLINE, CINAHL, and ScienceDirect were the primary search engines used to generate the required scholarly records. Inclusion and exclusion criteria were established to define the search limits and identify appropriate studies.



2.2.1. Inclusion Criteria


	
Records that focused on illness perceptions and medication adherence in adults with T2DM;



	
Studies with adult patients aged at least 18 years;



	
Full-text papers;



	
Journal articles published within the last 5 years, between 2016 and 2021;



	
Studies published in the English language;



	
Primary sources with qualitative or quantitative research designs.







2.2.2. Exclusion Criteria


	
Studies with pregnant participants;



	
Studies with participants under treatment for psychiatric disease;



	
Studies written in languages other than English;



	
Secondary sources, opinion editions, government periodicals, case reports, or lab reports.








2.3. Study Selection Process


The electronic databases generated 205 records after implementing the search strategy. PubMed, ScienceDirect, MEDLINE, and CINAHL produced 104, 40, 25, and 36 journal articles, respectively. Several search limits were applied, including records published in English, peer-reviewed articles, and articles published between 2016 and 2021. The researcher preferred this time limit to identify the most recent studies. The process ensured that each electronic database generated scholarly records that addressed the main research concepts.



After removing 53 duplicates, the reviewer screened the titles and abstracts of the remaining 152 records. The screening process then led to the exclusion of 97 articles and further removal of 5 articles based on the abstracts. The remaining 50 articles were evaluated against the eligibility criteria, and 30 articles were removed for various reasons. The remaining 20 articles were then selected for the final review. These studies addressed different standpoints on illness perceptions and medication adherence in adults with T2DM. Figure 1 outlines the PRISMA Flow Diagram that summarizes the steps followed in screening and selecting the studies for the scoping review.




2.4. Data Extraction


The selection of the studies that aligned with the inclusion criteria was followed by a manual screening of the studies and subsequent identification of the specific characteristics of each research article. The data extraction table in Supplementary SA outlines the specific details of each scholarly record, such as author(s), publication date, country of study, research design, sample, participants, intervention groups, control or placebo, and comparison groups. The review matrix included follow-up, the different outcome measures, findings, and additional comments about the reliability of the research. The data extraction process facilitated the assessment of the overall quality of the outcomes and validity of each research study. A rigorous selection of the primary sources was imperative to ensure that the scoping review utilized studies with high validity.





3. Findings/Results


3.1. Description of the Studies


The 20 studies selected for the scoping review covered different themes on the overall concept of illness perception and medication adherence in adults with T2DM. The studies deliberated on the prevalent problem facing patients with T2DM and justified the extent of the problem with evidence on, for instance, negative perceptions of OHAs and subsequent inconsistency in using the medication to enhance glycemic control. The studies further relied on different study designs to gather and analyze evidence from various settings as well as participant groups. Each study presented unique implications for research, nursing practice, and influence on the policymaking relating to the treatment or the management of T2DM in adults of different aged groups.



The studies deployed different methods and designs to collect insights on illness perception and medication adherence in adult patients with T2DM. The scoping includes 20 quantitative studies [10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29]. Among the quantitative research, we found one randomized controlled trial (RCT) and two retrospective studies, while the remaining were cross-sectional studies.



The studies provided different levels of evidence, as outlined in Table 3. This shows that the authors conducted studies that sought the highest level of evidence to enhance the overall reliability and validity of the respective outcomes. The RCT gathered the highest level of evidence, while the remaining 16 studies had relatively high-level evidence that further contributed to the reliability of the results in answering the research question framed for the scoping review.



Regarding the countries in the selected studies, most studies were conducted in Saudi Arabia (4). The remaining studies were conducted in the USA (2), China (2), Malaysia (2), Finland (1), Taiwan (1), Pakistan (1), Japan (1), Lebanon (1), Ghana (2), Bangladesh (1), Iran (1), and Singapore (1).



The sample size ranged from 30 to 24,192 in the quantitative studies. All studies included male and female individuals with T2DM: male range (27–12.216) and female range (39–11.976). The mean age ranged from 44.7 years (SD = 15.6) to 65.8 years (SD = 10).




3.2. Quality Assessment


Two expert reviewers used the quality scoring system tool developed [30] as cited in [31]. This tool was used to assess the methodological rigor of the selected studies. It contains nine items that evaluate the abstract, reported method, sampling, analysis, ethics, bias, generalizability, and implications using the scoring system of “good”, “fair”, “poor”, or “very poor”. The results of the assessment are shown in Supplementary SB.





4. Discussion


4.1. Themes from the Chosen Studies


Different compelling themes emerged from the study to underscore the overall concept of illness perception and medication adherence in adult patients with T2DM. The authors discussed illness perceptions in line with the management, self-care practices, and treatment of T2DM. The studies further discussed medication adherence in isolation and linked it to patients’ health beliefs, social support, and personal convictions, as well as the severity of the disease. Moreover, the studies present illness perception as the antecedent for medication adherence or nonadherence in adult patients with T2DM. The studies differed on the relationship between medication adherence and perceptions towards T2DM.




4.2. Theme 1: Illness Perception towards T2DM


Several studies showed that health literacy and medication beliefs shaped the perception of illness among adults aged at least 20 years. Shiyanbola et al. (2018) [10] affirmed the link between the formation of perceptions and health literacy. The attainment of adequate literacy levels alongside medication beliefs shaped perceptions regarding the self-efficacy associated with OHAs or insulin in 174 participants. The mean age of the participants was 58.7 (SD = 12.8) years; 57.5% were female, 67.8% were non-Hispanic white, and 24.7% were African American.



Lee et al. (2016) [11] established that empowerment perceptions form when health literacy aligns with self-efficacy, self-care behaviors, as well as knowledge or beliefs about medication, as argued by Shiyanbola et al. (2018) [10]. While the study used a bigger sample size, it demonstrated the moderating effect of health literacy and empowerment perceptions in influencing self-care behaviors in 295 patients with T2DM with a mean age of 58.2 years (SD 11.8), and 57.3% of them were male. This indicated that empowerment perceptions exist alongside awareness about the condition and self-care initiatives to reduce complications; furthermore, the provision of the right environment should aid in building patient compliance with T2DM management. The role of diabetes knowledge and illness perceptions in shaping self-care practices for managing T2DM emerged in another study by Kugbey et al. (2017) [12]. This cross-sectional survey of 160 participants confirmed that illness perception creates self-care behaviors to reduce further complications of T2DM. The two factors predicted patients’ diet, exercise, blood sugar testing, and diabetes foot care for illness control. Therefore, illness perception forms well when patients across age groups and genders develop a sufficient understanding of diabetes.



Education and income level play an important role in determining patient perceptions about their illness. In a study by Shiyanbola et al. (2018) [10] in the USA, patients with a high school degree or higher and an income equal to or more than USD 20,000 reported a low threatening illness perception. Conversely, Iranian patients with high school education and moderate-income reported slightly higher negative perceptions of T2DM (Bilondi et al., 2021) [13].



Koponen et al. (2016) [14] observed that patients perceived autonomous motivation, support, and self-care competence drive how often they engage in physical activities. The study sought insights from 2866 participants with a mean age of 63 years, and 55.7% were male. Further, Kugbey et al. [12] determined that the maintenance of a consistent physically active lifestyle created perceptions of recovery from the disease among their sample. However, Hashimoto et al. (2019) [15] established that disease knowledge, clinical characteristics, and demographics underline self-care management initiatives to reduce T2DM complications.



Illness perceptions influence the management and treatment of T2DM by shaping patients’ behaviors and actions. From a convenience sample of 30 Saudi patients with T2DM; (60%) were male, Albargawi et al. (2016) [16] established that doctors influenced diabetes management in 95% of the participants, with patients registering high levels of self-efficacy and uptake of diabetes management initiatives. Perceptions about godly influence as the health locus of control also led to the uptake of a specific diet and proper foot care. Female participants showed more adherence to self-care practices than their male counterparts. Perceptions emerged as a moderator of exercise, dietary intake, foot care management, and overall self-efficacy towards managing T2DM despite relying on a small sample that affected the generalizability of the findings. However, Farhat et al. (2019) [17] relied on a larger and more representative sample of 207 patients to affirm the role of perceptions in shaping QOL and subsequent adherence to T2DM medications. The mean age of patients was 53.19 ± 9.24 years, and males consisted approximately 53.7% of the sample. The perceived effort of the management process translates into increased physical exercise, psychological health, a better environment, and relationships. The outcomes observed by Farhat et al. (2019) [17] and Albargawi et al. (2016) [16] affirm the link between illness perceptions and medication adherence in adults with T2DM.




4.3. Theme 2: Medication Adherence towards T2DM


Different health beliefs about T2DM determine the level of adherence to medications. Alatawi et al. (2016) [18] found that adherence depended on the beliefs towards the prescriptions and potential T2DM complications. The cross-sectional study analyzed the data based on health belief models to understand self-reported health beliefs and medication-taking behaviors in Saudi Arabia. Age and educational level determined beliefs about the effectiveness of oral options and insulin in 58% of the 220 Saudi adult patients with a mean age of 52.1 ± 11.3 years. The gaps led to 60% failure to take medicine according to the prescribed time and interval. The low adherence to OHAs and insulin affirmed the perceived medication benefits, susceptibility, and self-efficacy as causes of poor medication-taking behaviors.



In contrast, He et al. (2017) [19] focused on adherence to insulin rather than on OHAs to understand the overall persistence of 24,192 Chinese patients with a mean age of 58.9 ± 11.5 and 49.5% being female. The findings supported the outcomes of Alatawi et al. (2016) [18] in terms of general poor adherence to medication, despite severe hypoglycemic events, hypertension, and dyslipidemia among the patients. As over 53% of the Chinese patients showed reluctance to take the medication, this study shows that patients may be unwilling to persist with the intake of human insulin as initial therapy. This is because of analog-insulin’s improved physiologic time-action profiles, a lower risk of developing hypoglycemia, and more flexible dosing.



The adherence to the medications for T2DM depends more on the self-care activities among patients than the beliefs conceptualized by [18]. Jannoo and Khan (2018) [20] established self-care activities as predictors of medication adherence after examining 497 Malaysian patients, comprising 53.7% men and 46.3% women. The outcomes from the Morisky Medication Adherence Scale and the Summary of Diabetes Self-Care Activities showed subjects with an average age of 55.5 recorded low adherence. Adherence was also shown to vary with ethnicity, as 47.7% of Malays, 34.8% of Indians, and 17.5% were Chinese; the study recorded poor self-care behaviors of seeking glycemic control and subsequent failure to take insulin or OHAs. The patients were on a poor diet and recorded low BMI and HbA1c levels. Butt et al. (2016) [21] confirmed the link between poor HbA1c and low medication adherence but with a smaller sample size of 73 patients from Malaysia; 57.6% were Malays, 22.7% were Chinese, and 19.7% were Indians. The mean age of participants was 57.2 ± 10.78 years, and the female was (59.1%). The study further defined the effectiveness of self-care behaviors based on the clinical outcomes, such as the quality of life (QOL) of Malaysian patients. Notably, participating in a pharmacist-led diabetes intervention program showed significant changes in medication adherence between the control and intervention groups.



Findings from Farhat et al. (2019) [17] revealed further predictors of medical nonadherence among Lebanese adult patients with T2DM while also exploring QOL similar to [21]. The 207 diabetic patients who were taking oral glucose-lowering drugs (OGLD) registered varied treatment and medication adherence, as they were dependent on QOL as well as the perception of the condition. BMI, treatment satisfaction, and physical health underlined the QOL, which created the perceived effectiveness of OGLDs in managing T2DM. Furthermore, offering educational intervention enhanced awareness about T2DM medications. Therefore, poor medication adherence should be low, as suggested by [18,21], due to the varied nature of the perceived effectiveness of the medication.



Hashimoto et al. (2019) [15] agreed that patients’ perceptions are the primary determinant of medication adherence following a cross-sectional study of 157 Japanese patients; they had a mean age of 65.8 (11.8), and 69.2% of them were men. The Japanese study defined different determinants of medication adherence, such as BMI, family history of T2DM, and diabetes knowledge. Therefore, the context and circumstances of adult patients shape their uptake of medications and treatment. In the study conducted by Islam et al. (2021) [22], the factors influencing T2DM patients’ medication adherence were evaluated, and it was found that 46.3% of 2070 patients had suboptimal levels of medication adherence. The mean age of the participants was 50.2 ± 10.2 years (56.2% females). Patients with a family history of diabetes were more likely to adhere to their anti-diabetic drugs, which indicates that they have more knowledge about diabetes from their family members and receive more supportive behaviors, leading to greater motivation.



Adherence to medication is poorer in young adults of various ethnicities than in older adults. Lee et al. (2017) [23] noted rampant nonadherence among 57.1% of the 382 sampled Asian young adults in China and Singapore during a cross-sectional study, The mean age was 62 ± 10.4 years, and 53.4% were female. Specifically, patients registered low medical adherence to OHAs and subsequent glycemic control despite undergoing polytherapy treatment. Therefore, in the case of young adults, daily medications appear to exacerbate medication non-adherence. While the elderly appear to have higher levels of compliance due to social and psychological support, family support is crucial and could enhance medication adherence by reminding the patient of their medication regimen.



AlQarni et al. (2019) [24] carried out a cross-sectional study of 212 Saudi adults with a mean age of 44.17 ± 15.6 years, and most of the patients were male (67%). The finding was that two-thirds of patients did not consistently take their prescribed anti-diabetic medications. The study also showed that older patients were more likely to be adherent, and this may be because older patients experience comorbidities and therefore tend to have a larger number of medicines included on their prescription. However, Nazir et al. (2016) [25] suggested that disease-related knowledge is the primary driver of medication adherence and subsequent glycemic control following a study of 392 Pakistanis with T2DM. The mean age of patients was 50.77 ± 9.6 years, with 56.6% being males. Shiyanbola et al. (2018) [10] agreed with Nazir et al. (2016) [25] on the effects of health literacy in moderating perceptions and adherence to medication; this was observed for more women than men and more White participants than participants of other races. Self-efficacy scores, health literacy, and overall beliefs shaped both adherence and the pursuit of treatment. In general, studies presented differing views of medication adherence and moderating factors among adult patients with T2DM.




4.4. Theme 3: Association between Illness Perceptions and Medication Adherence


A variety of factors shape the perception of illness, which may then lead to either adherence or nonadherence to T2DM medications. Farhat et al. (2019) [17] noted patients’ adherence to OGLD was dependent on one’s QOL, treatment satisfaction, and overall perceived efficacy in 207 patients. Female gender and high QOL of life scores shaped positive perceptions and adherence more than male gender or low QOL. However, any perceptions about the side effects, psychological impact, and global satisfaction of medication distorted the treatment as well as subsequent management of T2DM. Kretchy et al. (2020) [26] found that 66.5% of 188 patients had poor medication adherence, with a mean age of 59.3 ± 11.9 years and a female predominance of 72.3%. The study also revealed that T2DM patients were concerned about the quality of their physicians’ care and social support. Thus, patients with poor medication adherence have uncomfortable social conditions, feelings of isolation and anger, and discouragement with T2DM treatment.



Albargawi et al. (2016) [16] suggested that creating a proper health locus of control in addition to self-efficacy could support adherence to oral drugs and insulin-based treatment, based on their sample of 30 Saudi T2DM patients. In this study, perceptions about godly influence and doctors’ recommendations improved adherence to medication as well as levels of physical exercise, foot care performance, and specific dietary intake. Although there were implications for the building of perceptions through awareness campaigns, the generalizability of the Albargawi study was low. Despite this, the study suggests that positive perceptions of T2DM-related health can create high adherence to oral medication and insulin and promote self-care management initiatives.



In the study of 115 adults with T2DM with a mean age of 56 years (SD 12.43) and 58% of them were male, Alyami et al. (2019) [27] determined that 69% of participants had poor adherence to medication, alongside sub-optimal glycemic control. Patients who simply focussed on the consequences of the illness were less inclined to adhere to their medication schedule, while those who understood the disease were more likely to comply with the medication regimen. Optimal adherence was found in patients who recognized that diabetes could be controlled through medication and had fewer issues with taking medicine. Additionally, Bilondi et al. (2021) [13] report that patients who have a positive perception of their illness and control their health condition are likely to have high medication adherence. This study investigates the relationship between illness perception and adherence to medication among 260 Iranian patients with T2DM with a mean age of 59.05 ± 11.55 years, and 59.23% were female.



Patient characteristics can also shape the perceptions that inform their adherence to medications for treating or managing T2DM in adult patients. Hashimoto et al. (2019) [15] performed a principal component analysis and cluster analysis of 157 patients to understand their perceptions of access to proper medical treatment and the status of medicine intake, which the authors indicate built their commitment to the prescribed protocols. The patients’ characteristics, such as diabetes family history and knowledge, moderated patients’ perceptions about drug efficacy. Consequently, the impact of perceptions on the medication adherence patterns varied among patients along with BMIs, family history of the condition, and orderly living. He et al. (2017) [19] established that adherence to or persistence with insulin therapy depended more on the patients’ perceptions of the drug than their overall knowledge about the disease. Consequently, the initiation with premixed and analog insulin led to the acceptance of insulin therapy as well as a follow-up, as 51.9% of the 24,192 Chinese patients reported they understood their impact on their health. Furthermore, the existence of comorbidities such as hypertension and dyslipidemia led patients to seek medication interventions more often.



Illness perceptions enhance the uptake of oral or insulin therapy when patients gain sufficient diabetes knowledge and adopt self-care practices for T2DM. According to Kugbey et al. (2017) [12], their sample of 160 participants with a mean age of 60.3 years (SD 12.04) and 57.3% being male from Ghana acknowledged the influence of diabetes knowledge on their perceptions about the efficacy of the T2DM treatment protocols. Positive perceptions led to the adoption of self-care practices, such as exercise, blood sugar testing, and a healthy diet. The patients also relied on the knowledge to perform foot care. However, appropriate psychosocial interventions and awareness campaigns are needed to influence patients’ ability to uphold practices that inform the uptake of insulin or OHAs besides self-care practices. This assertion was also reflected by Lee et al. (2016) [11] when they noted the value of empowerment perceptions as the trigger for self-care behaviors and glycemic control among adult patients with T2DM. Health literacy from healthcare providers was more impactful than an authoritative initiative to build patient compliance with the medication for glycemic control. The self-care behaviors led to the better management of HbA1c irrespective of patient’s age, gender, or duration of T2DM, which further underlined high adherence to medications for managing or treating T2DM or its comorbidities.



Negative perceptions towards injection devices lead to poor medication adherence. Matza et al. (2018) [28] agreed that knowledge about the treatment process besides the medication is the primary driver of positive perceptions towards their intake. In Matza et al. (2018) [28] study, 404 patients receiving treatment with liraglutide and dulaglutide indicated overall acceptance of injection devices and subsequent use of the medications for managing their condition. The majority of study participants were white (79.2%), followed by African Americans (14.6%) and other races (7.8%), with a mean age (SD) of 60.7 (11.4) years. Overall, beliefs and knowledge shaped their perceptions towards the management or acceptability of medication for T2DM. The patients expressed an increased preference for the devices due to their beliefs about their treatment efficacy. The study concentrated on the devices rather than the actual medications, such as insulin or OHAs.



However, Nie et al. (2018) [29] found from 304 patients that illness and risk perceptions emanated from health literacy. The illness-related perceptions and risks associated with T2DM led to health-promotion self-care behaviors among Chinese patients. The effort of creating the right knowledge and informing various health-oriented behaviors reduces diabetes complications among adult patients.



According to Shiyanbola et al. (2018) [10], adults aged 20 years and above are more likely to form positive perceptions about T2DM due to health literacy, mainly numeracy. The findings from the analysis of 174 patients confirmed that literacy eliminated beliefs and the subsequent threatening nature of T2DM or its comorbidities. Elimination of the concerns led to better adherence to the medications, irrespective of age or gender. Lee et al. (2016) [11] supported using health literacy to create awareness of the disease and encourage self-care practices for proper glycemic control. Patients’ knowledge about the disease improves medication adherence by eliminating cultural, social, or personal convictions about T2DM or its complications. Consequently, literacy builds patient compliance with the treatment or management of the condition.





5. Limitation


While reviewing the literature, we discovered several limitations in the search strategy when applying keywords—the search terms—since there were few studies, systematic reviews, and meta-analyses to be found on this topic, both locally in Saudi Arabia and globally. As far as we can determine, this review is one of the only comprehensive reviews available to researchers and interested parties. Secondly, since the scope of the search was restricted to recent studies, our findings are not generalizable, and we are unable to reach solid conclusions or offer recommendations.




6. Conclusions


The critical analysis of the 20 selected studies revealed a range of levels of adherence to medication in adults with T2DM. The management and treatment of the condition depend on the uptake of OHAs or insulin as well as the recommended therapies to enhance the clinical outcomes of the patients. On the other hand, the studies agree persistent illness perceptions exist of T2DM or devices for injecting the medications. Accordingly, some authors considered the influence of medication and the severity of T2DM or its comorbidities on illness perception. The studies also considered the personal beliefs and knowledge gathered on T2DM as a predictor of medication adherence or self-care practices. The findings show that participation in practices such as blood sugar testing, specific diets, avoiding smoking, participating in physical exercise, and foot care performance influence the adoption of the prescribed treatment or management programs. Indeed, illness perception leads to medication adherence, which might vary according to one’s knowledge of T2DM, gender, and age. Overall, the studies indicate older adults and women adhere to medications more than younger adults and male patients.








Supplementary Materials


The following supporting information can be downloaded at: https://www.mdpi.com/article/10.3390/clinpract13010007/s1, Supplementary SA: Literature Review Matrix. Supplementary SB. Quality Assessment of Included Studies.





Author Contributions


Conceptualization, A.A. and S.A.; methodology, A.A.; software, S.A.; validation, A.A., S.A. and M.M.A.; formal analysis, A.A.; investigation, S.A.; resources, M.M.A.; data curation, S.A. and A.A.; writing—original draft preparation, S.A.; writing—review and editing, A.A.; visualization, M.M.A.; supervision, A.A.; project administration, A.A.; funding acquisition, S.A. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


Not applicable.




Informed Consent Statement


Not applicable.




Data Availability Statement


Not applicable.




Conflicts of Interest


The authors declare that they have no competing interests.




References


	



World Health Organization (WHO). Diabetes [Internet]. Available online: https://www.who.int/news-room/fact-sheets/detail/diabetes (accessed on 1 June 2020).

	



Aschner, P.; Muñoz, O.M.; Giron, D.; Garcia, O.M.; Fernández-Ávila, D.; Casas, L.A.; Bohórquez, L.F.; Arango, T.C.M.; Carvajal, L.; Ramirez, D.; et al. Clinical practice guideline for the prevention, early detection, diagnosis, management and follow up of type 2 diabetes mellitus in adults. Colomb. Medica 2016, 47, 109–130. [Google Scholar] [CrossRef]

	



Khan, M.A.B.; Hashim, M.J.; King, J.K.; Govender, R.D.; Mustafa, H.; Al Kaabi, J. Epidemiology of Type 2 Diabetes–Global Burden of Disease and Forecasted Trends. J. Epidemiol. Glob. Health 2020, 10, 107–111. [Google Scholar] [CrossRef] [PubMed]

	



Al Slamah, T.; Nicholl, B.I.; Alslail, F.Y.; Harris, L.; Kinnear, D.; Melville, C.A. Correlates of type 2 diabetes and glycaemic control in adults in Saudi Arabia a secondary data analysis of the Saudi health interview survey. BMC Public Health 2020, 20, 515. [Google Scholar] [CrossRef] [PubMed]

	



Alotaibi, A.; Perry, L.; Gholizadeh, L.; Al-Ganmi, A. Incidence and prevalence rates of diabetes mellitus in Saudi Arabia: An overview. J. Epidemiology Glob. Health 2017, 7, 211–218. [Google Scholar] [CrossRef] [PubMed]

	



Li, J.; Qiu, X.; Yang, X.; Zhou, J.; Zhu, X.; Zhao, E.; Qiao, Z.; Yang, Y.; Cao, D. Relationship between Illness Perception and Depressive Symptoms among Type 2 Diabetes Mellitus Patients in China: A Mediating Role of Coping Style. J. Diabetes Res. 2020, 2020, 3142495. [Google Scholar] [CrossRef]

	



Aloudah, N.M.; Scott, N.W.; Aljadhey, H.S.; Araujo-Soares, V.; Alrubeaan, K.A.; Watson, M.C. Medication adherence among patients with Type 2 diabetes: A mixed methods study. PLoS ONE 2018, 13, e0207583. [Google Scholar] [CrossRef]

	



Arksey, H.; O’Malley, L. Scoping studies: Towards a methodological framework. Int. J. Soc. Res. Methodol. 2005, 8, 19–32. [Google Scholar] [CrossRef]

	



Moher, D.; Liberati, A.; Tetzlaff, J.; Altman, D.G.; PRISMA Group. Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. Ann. Intern. Med. 2009, 151, 264–269. [Google Scholar] [CrossRef]

	



Shiyanbola, O.O.; Unni, E.; Huang, Y.-M.; Lanier, C. The association of health literacy with illness perceptions, medication beliefs, and medication adherence among individuals with type 2 diabetes. Res. Soc. Adm. Pharm. 2018, 14, 824–830. [Google Scholar] [CrossRef]

	



Lee, Y.-J.; Shin, S.-J.; Wang, R.-H.; Lin, K.-D.; Lee, Y.-L.; Wang, Y.-H. Pathways of empowerment perceptions, health literacy, self-efficacy, and self-care behaviors to glycemic control in patients with type 2 diabetes mellitus. Patient Educ. Couns. 2016, 99, 287–294. [Google Scholar] [CrossRef]

	



Kugbey, N.; Asante, K.O.; Adulai, K. Illness perception, diabetes knowledge and self-care practices among type-2 diabetes patients: A cross-sectional study. BMC Res. Notes 2017, 10, 381. [Google Scholar] [CrossRef] [PubMed]

	



Bilondi, S.S.; Noghabi, A.D.; Aalami, H. The relationship between illness perception and medication adherence in patients with diabetes mellitus type II: Illness perception and medication adherence. J. Prev. Med. Hyg. 2021, 62, E966. [Google Scholar] [PubMed]

	



Koponen, A.M.; Simonsen, N.; Suominen, S. Determinants of physical activity among patients with type 2 diabetes: The role of perceived autonomy support, autonomous motivation and self-care competence. Psychol. Health Med. 2017, 22, 332–344. [Google Scholar] [CrossRef]

	



Hashimoto, K.; Urata, K.; Yoshida, A.; Horiuchi, R.; Yamaaki, N.; Yagi, K.; Arai, K. The relationship between patients’ perception of type 2 diabetes and medication adherence: A cross-sectional study in Japan. J. Pharm. Health Care Sci. 2019, 5, 2. [Google Scholar] [CrossRef] [PubMed]

	



Albargawi, M.; Snethen, J.; Gannass, A.A.; Kelber, S. Perception of persons with type 2 diabetes mellitus in Saudi Arabia. Int. J. Nurs. Sci. 2016, 3, 39–44. [Google Scholar] [CrossRef]

	



Farhat, R.; Assaf, J.; Jabbour, H.; Licha, H.; Hajj, A.; Hallit, S.; Khabbaz, L.R. Adherence to oral glucose lowering drugs, quality of life, treatment satisfaction and illness perception: A cross-sectional study in patients with type 2 diabetes. Saudi Pharm. J. 2019, 27, 126–132. [Google Scholar] [CrossRef]

	



Alatawi, Y.M.; Kavookjian, J.; Ekong, G.; Alrayees, M.M. The association between health beliefs and medication adherence among patients with type 2 diabetes. Res. Soc. Adm. Pharm. 2016, 12, 914–925. [Google Scholar] [CrossRef]

	



He, X.; Chen, L.; Wang, K.; Wu, H.; Wu, J. Insulin adherence and persistence among Chinese patients with type 2 diabetes: A retrospective database analysis. Patient Prefer. Adherence 2017, 11, 237–245. [Google Scholar] [CrossRef]

	



Jannoo, Z.; Khan, N.M. Medication Adherence and Diabetes Self-Care Activities Among Patients with Type 2 Diabetes Mellitus. Value Health Reg. Issues 2019, 18, 30–35. [Google Scholar] [CrossRef]

	



Butt, M.; Ali, A.M.; Bakry, M.M.; Mustafa, N. Impact of a pharmacist led diabetes mellitus intervention on HbA1c, medication adherence and quality of life: A randomised controlled study. Saudi Pharm. J. 2016, 24, 40–48. [Google Scholar] [CrossRef]

	



Islam, S.M.S.; Islam, T.; Uddin, R.; Tansi, T.; Talukder, S.; Sarker, F.; Al Mamun, K.A.; Adibi, S.; Rawal, L.B. Factors associated with low medication adherence in patients with Type 2 diabetes mellitus attending a tertiary hospital in Bangladesh. Lifestyle Med. 2021, 2, e47. [Google Scholar] [CrossRef]

	



Lee, C.S.; Tan, J.H.M.; Sankari, U.; Koh, Y.L.E.; Tan, N.C. Assessing oral medication adherence among patients with type 2 diabetes mellitus treated with polytherapy in a developed Asian community: A cross-sectional study. BMJ Open 2017, 7, e016317. [Google Scholar] [CrossRef] [PubMed]

	



AlQarni, K.; AlQarni, E.A.; Naqvi, A.A.; AlShayban, D.M.; Ghori, S.A.; Haseeb, A.; Raafat, M.; Jamshed, S. Assessment of Medication Adherence in Saudi Patients with Type II Diabetes Mellitus in Khobar City, Saudi Arabia. Front. Pharmacol. 2019, 10, 1306. [Google Scholar] [CrossRef] [PubMed]

	



Nazir, S.U.R.; Hassali, M.A.; Saleem, F.; Bashir, S.; Aljadhey, H. Disease related knowledge, medication adherence and glycaemic control among patients with type 2 diabetes mellitus in Pakistan. Prim. Care Diabetes 2016, 10, 136–141. [Google Scholar] [CrossRef] [PubMed]

	



Kretchy, I.A.; Koduah, A.; Ohene-Agyei, T.; Boima, V.; Appiah, B. The Association between Diabetes-Related Distress and Medication Adherence in Adult Patients with Type 2 Diabetes Mellitus: A Cross-Sectional Study. J. Diabetes Res. 2020, 2020, 1–10. [Google Scholar] [CrossRef]

	



Alyami, M.; Serlachius, A.; Mokhtar, I.; Broadbent, E. Illness Perceptions, HbA1c, And Adherence In Type 2 Diabetes In Saudi Arabia. Patient Prefer. Adherence 2019, 13, 1839–1850. [Google Scholar] [CrossRef]

	



Matza, L.S.; Boye, K.S.; Currie, B.M.; Paczkowski, R.; Lando, L.F.; Mody, R.; Jordan, J. Patient perceptions of injection devices used with dulaglutide and liraglutide for treatment of type 2 diabetes. Curr. Med. Res. Opin. 2018, 34, 1457–1464. [Google Scholar] [CrossRef]

	



Nie, R.; Han, Y.; Xu, J.; Huang, Q.; Mao, J. Illness perception, risk perception and health promotion self-care behaviors among Chinese patient with type 2 diabetes: A cross-sectional survey. Appl. Nurs. Res. 2018, 39, 89–96. [Google Scholar] [CrossRef]

	



Hawker, S.; Payne, S.; Kerr, C.; Hardey, M.; Powell, J. Appraising the Evidence: Reviewing Disparate Data Systematically. Qual. Health Res. 2002, 12, 1284–1299. [Google Scholar] [CrossRef]

	



Hudson, B.F.; Flemming, K.; Shulman, C.; Candy, B. Challenges to access and provision of palliative care for people who are homeless: A systematic review of qualitative research. BMC Palliat. Care 2016, 15, 96. [Google Scholar] [CrossRef]








[image: Clinpract 13 00007 g001 550] 





Figure 1. PRISMA Flow Diagram of Included Studies, adapted from Ref. [9]. 
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Table 1. Framing Research Question with PICOT Framework.
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PICOT

	
SEARCH TERMS

	
PICOT QUESTION






	
Population

	
Adult patients

	
How do adult patients diagnosed with T2DM perceive their illness and adhere to their medication?




	
Intervention

	
Diagnosed with T2DM




	
Comparison

	
Nonapplicable




	
Outcome

	
Perceive their illness and adhere to their medication




	
Time

	
Nonapplicable
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Table 2. Keywords, Boolean Operators, Electronic Databases, and Records Found.
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Keywords

	
Boolean Operators

	
Electronic Databases

(Via SDL)

	
Records Found






	
“Illness perception”, “medication adherence”, “treatment”, “management”, “glycaemic control”, “adults”, “type 2 diabetes mellitus”

	
“AND”

“OR”

	
PubMed

	
104




	
ScienceDirect

	
40




	
MEDLINE

	
25




	
CINAHL

	
36
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Table 3. Levels of Evidence for the 20 Studies.
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	Level of Evidence
	Research Design
	Studies





	I
	RCTs; systematic reviews; meta-analysis
	Butt et al. (2016) [21]



	II
	Quasi-experimental studies
	-



	III
	Nonexperimental studies
	Alatawi et al. (2016) [18]

Matza et al. (2018) [28]

Albargawi et al. (2016) [16]

Koponen et al. (2016) [14]

Shiyanbola et al. (2018) [10]

Nie et al. (2018) [29]

Lee et al. (2016) [11]

Kugbey et al. (2017) [12]

Hashimoto et al. (2019) [15]

Farhat et al. (2019) [17]

Lee et al. (2017) [23]

Nazir et al. (2016) [25]

Jannoo & Khan (2019) [20]

He et al. (2017) [19]

Alqarni et al. (2019) [24]

Alyami et al. (2019) [27]

Kretchy et al. (2020) [26]

Islam et al. (2021) [22]

Bilondi et al. (2021) [13]



	IV
	Expert opinions based on scientific evidence
	-



	V
	Case reports
	-







- Not applicable.
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