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Background

People with type 2 diabetes mellitus who have clinical inertia often struggle to control their blood sugar levels and do not receive timely treatment intensification. Strict glycemic control has advantages, but many patients with diabetes are unable to reach their target blood sugar levels. The study’s main objective was to determine the prevalence of clinical inertia in patients with type 2 diabetes at Debre Tabor Comprehensive Specialized Hospital(DTCSH) in Ethiopia.





Methods

An institutional based, cross-sectional research design was used at Debre Tabor Comprehensive Specialized Hospital from November 20/2023 to January 30/2024. A structured questionnaire modified from various medical records and literatures were used to gather data. A logistic regression model was also employed after the Hosmer-Lemeshow goodness-of-fit test was checked to find contributing variables to clinical inertia. A threshold of p < 0.05 was considered statistically significant.





Result

In total, 287 samples were included in the research. The occurrences of clinical inertia 31.4% (95%CI: 25.9 - 36.8) were obtained from 90 patients. Aged patients (AOR = 1.103; 95% CI, 1.034 - 1.176; P = 0.003), medication fee (AOR = 4.955; 95% CI, 1.284 - 14.127; P = 0.020), medication nonadherence (AOR = 4.345; 95% CI, 2.457 - 15.537; P = 0.001), increase number of medication (AOR = 4.205; 95% CI, 2.657- 6.655; P ≤ 0.001), poor glycemic control (AOR = 2.253; 95% CI, 1.673 - 3.033; P ≤ 0.001) were more likely to have clinical inertia.





Conclusion

One-third of patients experienced clinical inertia. Age, glycemic control, medication non-adherence, treatment fee, and number of medications were found to be strongly correlated with clinical inertia. More precise knowledge of the clinical inertia and the associated therapies is necessary to tackle this issue more effectively.
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Introduction

Diabetes is a widespread, problematical, progressive chronic illness that is the most urgent worldwide health issue, with an estimated 537 million individuals living with the disease in 2021 and an expected 783 million by 2045 (1). Critical, potentially lethal consequences of untreated diabetes include diabetic ketoacidosis (DKA) and hyperosmolar hyperglycemic state (HHS), both of which require direct medical attention. Over time, chronic hyperglycemia progressively harms vital organs. Blindness, end-stage renal disease, and amputation can have microvascular consequences, which include diabetes retinopathy, nephropathy, and neuropathy (2). The main causes of morbidity and mortality in patient with diabetes are macrovascular problems, such as peripheral artery disease, stroke, and cardiovascular diseases (CVDs) (3). Additionally, people with diabetes are disproportionately found in low- and middle-income nations, where access to treatment and a lack of infrastructure make the implications of untreated diabetes worse (4).

Clinical inertia is the primary and frequent issue with treating chronic diseases, particularly diabetes mellitus, and affects 463 million people globally including more than 30 million adults in the US (United States) (5, 6). According to the definition of clinical inertia, it is the inability to start or increase therapy as directed. “Clinical inertia” or “therapeutic inertia” is the term used to describe the discrepancy in diabetes management between recommendations and clinical practice. A patient experiencing clinical inertia does not meet evidence-based care goals because of a lack of therapy intensification (7–9). Clinical practice recommendations advocate gradual treatment intensification (TI) until the glycemic target is reached, along with frequent monitoring of hemoglobin A1c (HbA1c). Glycemic management, however, was frequently found to be insufficient (10, 11).

Diabetes-related clinical inertia lowers life expectancy, increases the likelihood of complications from the disease, and causes extended episodes of uncontrolled hyperglycemia (12–14). Keeping the glycemic level within the suggested ranges is advantageous to minimize diabetic-related complications (15). According to a study conducted on a large cohort of type 2 diabetic mellitus (T2DM), patients followed for 22 years, patients who delayed treatment intensification by 1 year had a considerably higher cause of myocardial infarction, heart failure, stroke, and a composite of cardiovascular events (16). In 2012, it was anticipated that 3.7 million people worldwide would die from high blood glucose, and between 2011 and 2030, the financial cost of diabetes is expected to reach US$1.7 trillion (17).

Factors that affecting the presence of clinical inertia how it affects patient care and the ensuing clinical ramifications in type 2 DM. The barriers that cause clinical inertia and how education might lessen its negative effects on patient care and treatment outcomes (18–20). Clinical inertia is typically complex and depends on factors specific to the patient, provider, and the entire system. It is estimated that around 30% of clinical inertia is caused by patient-related factors (21). A common occurrence that is particularly noticeable in patients with type 2 diabetes, but can affect the care of any medical condition, is the failure to start or escalate treatment or to follow evidence-based guidelines while taking therapeutic measures (22, 23). Taking action should reduce therapeutic and clinical inertia and result in better patient treatment outcomes (24).

The burden of diabetes has increased, and the prevalence of comorbidities is much higher among T2DM patients in Ethiopia. The processes that have been attempted to lower therapeutic inertia are critical to improving type 2 diabetes evidence-based therapy (5). The quality of treatment for people with diabetes remains below ideal levels, despite several therapeutic interventions that have been developed in the last ten years that concentrate on health system-level improvements in diabetes care (25). Consequently, it is essential to research clinical inertia in nations like Ethiopia, which struggle with issues including inadequate healthcare resources, a subpar healthcare system, low health literacy, and practitioners with inadequate training. This study aimed to assess clinical inertia on treatment intensification among patients with type 2 diabetes mellitus at Debre Tabor Comprehensive Specialized Hospital, in Ethiopia.





Methods and materials




Study Setting, design, and period

The study was carried out at Debre Tabor Comprehensive Specialized Hospital (DTCSH) between November 2023 to January 3024. Debre Tabor Comprehensive Specialized Hospital was established in Debre Tabor Town in 1923 E.C. Located 102 kilometers from Bahir Dar, the capital of Amhara Regional State, and 667 kilometers from Addis Ababa, Debre Tabor is the capital of the South Gondar Zone. In its catchment area, the hospital provides care approximately 3.5 million people. The hospital offers diabetic patient follow-up care in its chronic outpatient department (26, 27). A cross-sectional study design was used to assess clinical inertia at DTCSH.





Study population and eligibility criteria

This study included all patients older than 30 years with T2DM who had follow-up appointments at Debre Tabor Comprehensive Specialized Hospital during the data collection period. Individuals excluded from the study of patients with type 2 diabetes mellitus owing to serious sickness, physical deformity, and breakfast consumption were based on metabolic syndrome and lifestyle factors. Patients diagnosed with type I diabetes or gestational diabetes within the indexing period, also were not eligible to participate in the study. Additionally, study participants with incomplete medical information were not included.





Sampling size determination and sampling technique

Since no relevant previous study had been carried out in the study setting or other areas with similar population backgrounds, the sample size was determined using a single population proportion formula: n = Z2 p (1-p)/W, where n = sample size required, W = marginal error of 5% (w = 0.05), Z = the degree of accuracy required (95% level of significance = 1.96), and P = the proportion of clinical inertia in patients with T2DM treated, assumed to be 0.5(50%). n = 1.962 0.5(1-0.5)/0.052 = 384.16 = ~384.

The final sample size (NF) was determined using a correction procedure because the research population is fewer than 10,000. If NF=n/1+n/N, then 384/1 + 384/820 = 261.

Here, N is the overall study population and NF is the final sample size.

A 10% contingency was considered, and 287 study participants were enrolled. The study participants were selected using consecutive sampling.





Operational definitions




Clinical inertia

Clinical inertia is identified when the HbA1c level was found at ≥ 7%, at the index date, followed by no treatment intensification from the index date and the subsequent prescription (28).

Treatment intensification: the addition of a new antidiabetic medication, switching from oral antidiabetic drugs (OAD) to an injectable medication, or raising the dosage of an already-existing antidiabetic medication without stopping or lowering the dosage of other antidiabetic medications (29).

Good glycemic control: HbA1c levels of less than 7% a; this is considered good glycemic control for most adults with diabetes (30).

Poor glycemic control: an average glycated hemoglobin (HbA1c) level of 7% or higher (31).

Adequate medication adherence: when a patient takes their medications as prescribed (32).

Inadequate medication adherence, also known as medication nonadherence, is when a patient doesn’t take their medication as prescribed (32).

Adequate exercise adherence: is when a person’s behavior follow their exercise plan (33).

Inadequate exercise adherence: is when someone doesn’t follow their exercise plan as closely as they should (33).

Adequate dietary adherence: is when a person follows the diet and lifestyle recommendations given to them by a healthcare provider (34).

Inadequate dietary adherence: is when someone doesn’t follow the recommended diet (35).






Data collection tools, procedures, and measurement

After exploring several literatures (18, 28, 36–38), the data extraction tools were formed, with adjustments made based on the context and kind of patient medical information. Using various literature sources, the tool was structured to allow for the proper evaluations of clinical inertia and its contributing factors. The questionnaire was first created in English, then translated into Amaharic, the native tongue, and then back-translated into English to guarantee meaning consistency. The questionnaire’s Amaharic language version’s internal reliability (Cronbach’s α) was 0.82, suggesting good reliability. The questionnaire was divided into three sections: sociodemographic, clinical and laboratory, clinical inertia and therapeutic intensification. Following instructions regarding the study’s objectives, data collection tools and producers, and ethical considerations, two clinical pharmacists collected the data. Direct patient interviews were used to gather primary data, and patient medical records were used to documented laboratory results, medical conditions, and prescription dosages. By American Diabetes Association (ADA) guidelines, treatment adjustments, titrations, and intensifications were made (39).





Outcome measurements

Outcomes were measured by using HbA1c The index date which is defined as the date of the first HbA1c laboratory test above the target level (HbA1c ≥ 7.00%) during the study. When an HbA1c level was ≥ 7.00% on the index date and there was no treatment intensification from that date and the subsequent prescription, clinical inertia was recognized. Using the two approaches, no clinical inertia was found. Initially, patients who had an HbA1c level of 7.00% or higher on the index date were given more intensive medication either on the index date or at a later prescription. Second, patients’ blood sugar levels were within the desired range, and they received treatment intensification at the subsequent follow-up time rather than at the index. Treatment intensification was evaluated one of the three ways; the addition of a new antidiabetic medication, switching from an OAD to an injectable medication, or raising the dosage of an already-approved medication without stopping or lowering the dosage of other antidiabetic medications (28, 39, 40).





Data quality control

Before the actual data collection, the supervisor and data collectors received training about the objectives, data collection tools and processes, and ethical considerations. 10% of the sample size was used for the pretest, and certain changes were made. Before analysis, the supervisor and data collectors made sure the data was accurate and included all necessary information at each stage. If the management of medicine changed, doctors were notified. The investigator also specifically followed the protocols for gathering data. They closely observed alterations in medication experiences and inconsistent test results to detect any possible signs of clinical inertia.





Data management and analysis

Following collection, the data were entered into Epidata version 4.6, cleansed, and STATA version 17 was used for analysis. The results of the descriptive statistics were summarized using tables and figures. A Q-Q plot and a histogram were used to look at the data’s normal distribution. Depending on how the data were distributed, continuous variables were presented using the mean (standard deviation) and median (interquartile range), whereas categorical variables were presented using frequency and percent.

A logistic regression model was used after checking of Hosmer-Lemeshow goodness-of-fit test. Therefore, the factors associated with clinical inertia were evaluated using the binary logistic regression model. Variables included in the multivariable logistic regression analysis have a P-value of less than 0.25 in the bivariable analysis. Ultimately, the 95% confidence interval (CI) for the adjusted odds ratio (AOR) was provided, and a P-value of less than 0.05 indicated statistical significance.






Results




Socio-demographic information

In this study, 287 people were involved. With a mean age of 55.19 ± 12.35, men were about half of the participants (50.52%). The majority (58.89%) of the study individuals were rural residents. Approximately two-thirds (71.08%) of the individuals adhered to their drug regimens adequately. On the other hand, the majority (80.49%) received their medication through payment (Table 1).


Table 1 | Socio-demographic characteristics among patients with Type II diabetes mellitus at Debre Tabor Comprehensive Specialized Hospital, Ethiopia (N= 287).







Laboratory profile of study participants

The laboratory results that showed the greatest deviation were those of FBS and SGPT, with mean (± SD) values of 136.79 ± 55.48 and 46.00 ± 29.09, respectively, followed by HDL, at 39.97 ± 11.09 (Table 2).


Table 2 | Laboratory profile among patients with type II diabetes mellitus at Debre Tabor Comprehensive Specialized Hospital, Ethiopia (N= 287).







Clinical pattern of study participants

The majority of study participants (81.53%) had been diagnosed with diabetes for fewer than 15 years, and the mean number of follow-up visits per year was 5.28 ± 2.37. About one-fourth (22.3%) of the patients experienced diabetic-related complications. The patients’ average number of medications and Charles comorbidity index were 2.31 ± 1.47 and 2.06 ± 1.61, respectively (Table 3).


Table 3 | Clinical pattern of study participants among patients with type II diabetes Mellitus at Debre Tabor Comprehensive Specialized Hospital, Ethiopia (N= 287).







The development of clinical inertia

Clinical inertia in patients with type 2 diabetes was assessed in this study. Accordingly, one-third 31.4% (95% CI: 25.9 - 36.8) of the patients had clinical inertia, while the remaining patients did not (Figure 1).




Figure 1 | The occurrence of clinical inertia among type 2 diabetes in Debre Tabor Comprehensive Specialized Hospital, Ethiopia.







Clinical pharmacist intervention on clinical inertia

Within this investigation, clinical inertia was present in 31% of participants. Aiming to overcome clinical inertia, clinical pharmacists took part. Thus, of the total interventions offered, 46.67% were changing the course of therapy, 40.00% were raising the dosage, and 13.33 involved were new course of action (Figure 2).




Figure 2 | Intervention given following the onset of clinical inertia among patients with type 2 diabetes at Debre Tabor Comprehensive Specialized Hospital, Ethiopia.







Factors that affect the presence of clinical inertia

Using a binary logistic regression model, the determinate variables of clinical inertia occurrences were found. As a result, multivariable binary logistic regression analysis showed that clinical inertia was significantly associated with age, glycemic control, medication nonadherence, sources of medical care, and quantity of medications.

Additionally, if all other factors stay the same, the development of clinical inertia will happen 1.1 times more frequently as the patient becomes older (AOR = 1.103; 95% CI, 1.034 - 1.176; P = 0.003). Compared to patients receiving their medication for free, those receiving payment for their treatment experienced 5 times (AOR = 4.955; 95% CI, 1.284 - 14.127; P = 0.020) higher levels of clinical inertia. Patients with inadequate medication adherence had clinical inertia 4.3 times more frequently than those with adequate medication adherence (AOR = 4.345; 95% CI, 2.457 - 15.537; P = 0.001). As the number of Medications increased the occurrence of clinical inertia was times 4.2 (AOR = 4.205; 95% CI, 2.657- 6.655; P ≤ 0.001). Compared to individuals with adequate glycemic control, those with poor glycemic control had 2.3 times greater clinical inertia (AOR = 2.253; 95% CI, 1.673 - 3.033; P ≤ 0.001) (Table 4).


Table 4 | Factors that affect the presence of clinical inertia among patients with type II diabetes mellitus at Debre Tabor Comprehensive Specialized Hospital, Ethiopia (N= 287).








Discussion

Diabetes is a severe, chronic illness that is very common and associated with increased mortality, morbidity, and medical expenses (41). Poor glycemic control is a major problem in the treatment of people with type 2 diabetes. Prolonged poor glucose control can be caused by clinical inertia. The main cause of poor treatment outcomes in the management of type 2 diabetes is the primary care practitioner’s “recognition of the problem but failure to act” is clinical inertia (24, 42). This study aimed to determine the prevalence of clinical inertia among type two diabetes patients at the Debre Tabor Comprehensive Specialized Hospital in Ethiopia.

According to this study, 31% of patients with T2DM had clinical inertia in actual clinical settings at Debre Tabor Comprehensive Specialized Hospital in Ethiopia. This incidence was lower than that of a prior study (43–45) which had a prevalence of clinical inertia from 49.9% -72.8%. However, higher than a study conducted in Thailand 26.2% (28), in another study in Thailand 24.0% (46), and in the United Kingdom 26.25% (47). In ordinary clinical practice, this data indicates a delay in treatment escalation with anti-diabetic medicine. The high prevalence of clinical inertia was due to inadequate time and resources to deal with patient concerns, overestimating the level of care given, poor communication between patients and healthcare providers, noncompliance with medication regimens, patient attitudes and beliefs, and challenges about the community and culture could have variable.

Various factors contribute to the complex nature of clinical inertia. In contrast to earlier research (37, 48), our finding revealed a greater chance of clinical inertia in older people than in adults. Despite being the ones who could benefit most from intensification with high-efficacy medications, they were less likely to obtain treatment intensification with injectable drugs. This is because of patients’ levels of understanding in many areas and physicians’ awareness of this is the reason. However, previous studies have shown that older patients were more likely than adult patients to experience clinical inertia, which is consistent with our findings (18, 28). Physicians tend to increase treatment intensity because elderly patients are more likely than younger patients to experience hypoglycemia. Furthermore, participants with fewer comorbidities were selected for this investigation. People with several comorbidities typically take many medications. Drug-drug interactions should be considered in cases of treatment intensification.

Without identifying out-of-pocket expenses as a deterrent to intensifying a patient’s drug regimen, clinical inertia is not conceivable (49). When it comes to clinical inertia, financial considerations are the primary barrier to selecting the best course of action for patients, including therapeutic optimization. We found that patients who paid for their medication had a 5-fold increased risk of developing clinical inertia compared to those who received it for free. This was proved by a study conducted in the United States (24, 50). The fact that it is difficult for these patients to afford and use medication may also be a sign of their stated mistrust of their ability to adhere to treatment regimens. In addition to the cost of the medication, the expenses of follow-up visits for medication titration and lab draws for assessing the safety and effectiveness of new medications should also be taken into account in addition to the medications.

Medication non-adherence remains a significant barrier to achieving optimal glycemic control in patients with type 2 diabetes (51). In our study, the likelihood of clinical inertia was four times higher in patients with inadequate medication adherence than in those with acceptable medication adherence. This finding is consistent with the American Diabetes Association indicating that better medication adherence may result in greater treatment intensification (52). Inadequate adherence to treatment regimens results in clinical inertia, preventable morbidity and mortality, and medical expenses and utilization (53). Indifferent to each other, clinical inertia and non-adherence lead to inadequate glycemic control.

According to our research, the a chance of developing clinical inertia quadruples as more drugs are used. which were corroborated by earlier research, showed that experiencing clinical inertia was linked to using more medications at the index date (28, 54, 55). Another study discovered that compared to individuals with fewer OADs, those with more OADs saw noticeably more insulin treatment intensification (56). Among polypharmacy patients, there was a more noticeable delay in therapy intensification. Contrary to other research, there is still uncertainty regarding the relationship between the quantity of medications used and clinical inertia in T2DM. Individuals who were already on a lot of medications were more expected to experience clinical inertia since adding more antidiabetics is probably not what these patients would like to hear. Furthermore, polypharmacy, medication-related adverse events, and drug-drug interactions increased with treatment intensification.

As per our findings, there is a two-fold greater correlation between poor glycemic control and clinical inertia compared to adequate glycemic control, which a prior study has supported (57, 58). Poor glycemic control makes it obvious that type 2 diabetics should start receiving more intense therapy early. The amount of time a patient’s HbA1c level was above a threshold over a given period is known as their “glycemic burden.” Various studies varied greatly in their thresholds for all other readings and in how long they took to evaluate clinical inertia (59). Furthermore, a huge number of previously treated patients remain to have poor glycemic control and do not obtain prompt and appropriate therapy intensification. Physician adherence to recommended practices may be aided by increased knowledge of glycemic control targets, A1c result notification systems, and resources for executing aggressive glucose lowering.




Strengths and limitations of the study

Because this is the initial research of its kind in Ethiopia, the results will provide a starting point for other researchers who want to further investigate further. This study used a cross-sectional observational design, which made it impossible to examine how the intervention worked out. One of the study’s limitations is that it is a single center, so the results could not be generalized. We also didn’t know why doctors hadn’t added new medications or raised the dosages of existing ones. Many aspects of community hospitals and lower-level hospitals would be engaged, including drug availability and physician knowledge. Although these findings are important, care should be taken when interpreting them.






Conclusion

In conclusion, clinical inertia developed in one-third of patients. There was a strong correlation between clinical inertia and age, glycemic control, medication non-adherence, sources of medical treatment, and number of drugs. To overcome clinical inertia, efforts should be directed toward glycemic control, timely therapeutic changes, improving drug adherence through assistance and education, guaranteeing access to high-quality healthcare, and optimizing treatment regimens by reducing needless polypharmacy. Therefore, more precise knowledge of the clinical inertia and the associated therapies is necessary to tackle this issue more effectively.
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