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Abstract  

Background 

Insulin medication trends in diabetes management have evolved significantly over the past two 

decades, influenced by demographic factors and advancements in treatment. Analyzing these 

trends from 2000 to 2022 helps identify disparities and informs strategies for optimizing diabetes 

care across diverse populations. 

Method 

This retrospective, observational study analyzed United States Diabetes Data System 

(USDDS)data from 2000 to 2022. Adult diabetic patients were categorized by age, gender, race, 

and education. Insulin-only usage percentages were calculated annually, with statistical analyses 

conducted to identify trends and disparities across demographics. Data confidentiality was 

maintained, using de-identified information to ensure compliance with ethical standards. 

Results 

The analysis of insulin medication trends from 2000 to 2022 reveals significant changes in 

diabetes management. The analysis shows that the proportion of patients using pills only 

increased from 45.6% in 2000 to a peak of 52.7% in 2011, then slightly decreased to 49.5% in 

2022.  The proportion of patients using both insulin and pills increased from 11.2% in 2000, 

reached a peak of 16.8% in 2019, and then stabilized at 16.3% in 2022. Insulin-only usage 



 

 

decreased from 25.6% to around 17-18%, indicating a shift towards combination therapies. Age-

specific trends show a decline in insulin-only use among older adults and variability among 

younger adults. Gender-specific trends reveal an initial decline in insulin-only use, with males 

generally showing higher percentages in later years. Race and education-specific trends indicate 

varying patterns, with higher insulin-only usage among Non-Hispanic Whites and those with 

higher education. These trends highlight evolving diabetes management practices influenced by 

advancements and socio-economic factors. 

Conclusion 

The 22-year analysis of insulin medication trends highlights a shift towards increased use of oral 

medications and combination therapies in diabetes management. Significant variations in insulin-

only usage were observed across different demographics, including age, gender, race, and 

education level, reflecting evolving clinical practices, advancements in treatment options, and 

socio-economic influences on diabetes care. 

Keywords: insulin medication trends, diabetes management, USDDS database, demographic 

variations, health disparities 

 

Introduction 

Diabetes mellitus, a persistent metabolic condition marked by elevated blood glucose levels, 

poses a substantial global public health challenge. Managing diabetes effectively requires a 

comprehensive strategy encompassing lifestyle adjustments, routine blood glucose checks, and 

pharmacological treatment. Insulin stands as a cornerstone in managing both type 1 and type 2 



 

 

diabetes among pharmacotherapeutic options. Since its inception in the early 20th century, 

insulin therapy has undergone significant evolution, with improvements in formulations and 

delivery techniques aimed at boosting effectiveness, safety, and patient compliance.[1-3]. 

Globally, diabetes represents a significant and escalating public health issue, with its prevalence 

continually rising due to factors such as urbanization, lifestyle changes, and an aging 

population.Worldwide , millions are affected by diabetes, with type 2 diabetes constituting 

approximately 90-95% of all cases. The prevalence of diabetes has been increasing due to factors 

such as increased life expectancy, urbanization, and lifestyle changes that contribute to higher 

rates of obesity and sedentary behavior. In the United States, diabetes is a major health issue. 

The Centers for Disease Control and Prevention (CDC) estimate that over 34 million Americans 

have diabetes, and nearly 88 million adults have prediabetes. This growing epidemic imposes 

substantial economic and healthcare burdens, necessitating effective management strategies to 

mitigate its impact on individuals and society [4-5]. 

The global burden of diabetes is reflected in statistics from the International Diabetes Federation 

(IDF) Diabetes Atlas (2021), which reports that 10.5% of the adult population (ages 20-79) has 

diabetes, with nearly half unaware of their condition. Projections from the IDF suggest that by 

2045, the number of adults with diabetes will rise significantly, underscoring the urgent need for 

comprehensive public health strategies and effective diabetes management programs [6]. 

The pathophysiology of diabetes involves a disruption in insulin production or utilization, 

leading to chronic hyperglycemia. Insulin therapy is central to managing diabetes, as it helps 

regulate blood glucose levels by compensating for the body's impaired insulin production or 

action. Understanding these elements highlights the importance of our study in assessing 



 

 

medication trends and their impact on diabetes care. Diabetes involves complex interactions 

between genetic predisposition, environmental factors, and lifestyle choices. Type 1 diabetes is 

an autoimmune condition wherein the body's immune system attacks and destroys insulin-

producing beta cells in the pancreas, leading to absolute insulin deficiency. In contrast, type 2 

diabetes is characterized by insulin resistance and a progressive decline in beta-cell function. 

Insulin resistance impairs insulin's ability to facilitate glucose uptake in peripheral tissues, 

resulting in hyperglycemia. Over time, the pancreas fails to produce sufficient insulin to 

overcome this resistance, necessitating pharmacological intervention. Insulin therapy for both 

type 1 and type 2 diabetes aims to restore normoglycemia and prevent complications such as 

cardiovascular disease, neuropathy, nephropathy, and retinopathy [7-9]. 

The United States Diabetes Data System (USDDS) serves as a crucial resource for data for our 

study, providing comprehensive data on diabetes management trends and aligning with our data 

source. This extensive database allows for in-depth analysis of medication usage patterns and 

treatment outcomes.It also provides insights into prescribing patterns, patient demographics, 

treatment outcomes, and emerging trends in diabetes care. This data is invaluable for healthcare 

providers, researchers, and policymakers striving to understand and improve diabetes 

management strategies [10]. 

The objective of this study is to analyze and elucidate trends in insulin medication use among 

diabetes patients in the United States by leveraging data from the USDDS. This analysis aims to 

identify patterns in insulin prescribing practices, assess the impact of different insulin 

formulations and delivery methods on patient outcomes, and explore disparities in insulin 

therapy across various demographic groups. By examining these trends, the study seeks to 



 

 

provide a comprehensive understanding of how insulin therapy is evolving in clinical practice, 

thereby informing healthcare providers, researchers, and policymakers. 

Method 

Study design 

This study adopted a retrospective, observational design, utilizing data from the USDDS to 

investigate trends in insulin-only medication usage over a 22-year period, from 2000 to 2022. 

This design facilitated an in-depth analysis of the influence of demographic factors such as age, 

gender, race, and education level on the prevalence of insulin-only therapy among diabetic 

patients. By examining longitudinal data, the study aimed to identify patterns and disparities in 

diabetes management practices. 

Study population and inclusion criteria 

The study population comprised adult patients diagnosed with diabetes, sourced from the 

USDDS database. To ensure the accuracy and relevance of the analysis, the following inclusion 

criteria were applied: adult patients (aged 18 and above) with a confirmed diagnosis of diabetes, 

and patients who used insulin-only therapy during the study period. Patients with suppressed or 

incomplete records or missing demographic information were excluded from the study to 

maintain the dataset's integrity and consistency. These comprehensive inclusion criteria ensured 

the study captured a broad and diverse sample of the diabetic population in the United States. 

Study variables 

The primary outcome variable for this study was the percentage of patients using insulin-only 

therapy each year. Several key demographic variables were analyzed to understand their impact 



 

 

on insulin usage trends: age, gender, race, and education level. Age was categorized into four 

groups (18-44, 45-64, 65-74, and 75+ years) to assess variations in insulin usage across different 

life stages. Gender-specific trends were identified by conducting separate analyses for male and 

female patients. Racial differences in insulin usage were examined among Hispanic, Non-

Hispanic White, and Non-Hispanic Black patients. Education level was considered by grouping 

patients based on their highest level of educational attainment to explore its influence on diabetes 

management practices. 

Data extraction and analysis 

Data were meticulously extracted from the USDDS database and categorized according to the 

defined demographic variables. The extraction process involved filtering the dataset to include 

only those records meeting the inclusion criteria and containing complete demographic 

information. Data analyses were conducted to identify trends and patterns in insulin-only usage 

across different demographic groups. Descriptive statistics, including percentages and 

confidence intervals (95% lower limit [LL] and 95% upper limit [UL]), were calculated to 

provide a clear and precise representation of the data. Temporal trends were assessed by 

examining annual changes in insulin-only usage rates within each demographic category. 

Ethical considerations 



 

 

This study utilized publicly available data from the USDDS database, ensuring compliance with 

ethical standards and privacy regulations. The use of de-identified data meant that no personally 

identifiable information was accessed or analyzed, maintaining patient confidentiality and data 

security throughout the study. The retrospective nature of the study further minimized ethical 

concerns as it relied on existing data without any direct patient interaction or intervention. 

Results 

Trends in use of diabetes medication  

The analysis of insulin medication trends from the USDDS database from 2000 to 2022 reveals 

significant changes in diabetes management strategies among different demographics. In 2000, 

45.6% of patients used pills only, peaking at 52.7% in 2011, and settling at 49.5% in 2022. 

Patients using insulin only decreased from 25.6% in 2000 to 14.9% in 2016, with a slight rise to 

17.8% in 2022. Those using both insulin and pills started at 11.2% in 2000, peaked at 16.8% in 

2019, and remained stable at 16.3% in 2022. Patients not on any medication were 17.6% in 2000, 

fluctuating and stabilizing at 16.5% in 2022. Table 1 presents these trends, including 95% 

confidence limits (LL and UL) for each category. 

Table 1: Trends in use of diabetes medication  
 

Year 
Pills Only Insulin Only Both Insulin & Pills No Medication 

Percentage 
95% 

LL 
95% 

UL 
Percentage 

95% 
LL 

95% 
UL 

Percentage 
95% 

LL 
95% 

UL 
Percentage 

95% 
LL 

95% 
UL 

2000 45.6 42.3 49 25.6 22.2 29.4 11.2 9.3 13.6 17.6 14.5 21.1 

2001 49.9 46.6 53.2 19.7 17 22.7 10.4 8.6 12.5 20 17.5 22.7 
2002 49.5 46 53 17.1 14.4 20.2 12.9 10.7 15.6 20.4 17.4 23.8 

2003 48.6 44.7 52.4 21.6 18.4 25.3 11.6 9.7 13.8 18.2 15.3 21.5 
2004 49.9 46.4 53.3 17.8 15.1 20.9 11.8 9.9 14.1 20.5 17.4 24.1 

2005 49.7 46.4 52.9 17.7 14.7 21.2 12.9 10.7 15.5 19.7 17.3 22.5 
2006 49.9 46.3 53.5 15.3 12.6 18.5 11.7 9.6 14.3 23.1 19.9 26.7 

2007 51.3 47.4 55.2 15 11.8 18.8 11.2 8.9 14 22.5 18 27.8 



 

 

2008 45.9 41.7 50.2 16 12.8 19.7 13.6 10.9 16.9 24.5 20.5 29 

2009 49.5 45.6 53.4 15.7 13 18.9 11.9 9.8 14.4 22.9 19.4 26.8 
2010 48.1 44.7 51.6 17.9 15.1 21 13.7 11.3 16.5 20.3 17.3 23.5 

2011 52.7 49.5 55.8 17.7 15.3 20.4 12.1 10.3 14.2 17.5 15 20.4 
2012 50.5 47.1 53.8 15.6 13 18.7 15.9 13.7 18.4 18 15.3 21 

2013 45.8 42.6 49 19.4 16.3 22.9 14.2 12.2 16.5 20.6 17.6 24 
2014 50.1 46.6 53.5 17.9 15.3 20.8 14.3 12.1 16.7 17.8 14.9 21 

2015 50.6 47 54.3 17.2 14.3 20.6 15.1 12.4 18.3 17 14.3 20.2 
2016 51.7 47.4 55.9 14.9 12.4 17.7 14.4 12.1 17.2 19 16.2 22.2 

2017 47.6 44.2 51 16.7 13.9 20.1 15.2 12.7 18.1 20.5 17.2 24.2 
2018 42.4 38.9 46 18.6 15.4 22.2 15.1 12.8 17.8 23.9 20.7 27.3 

2019 48.1 44.4 51.8 18.9 15.9 22.4 16.8 14.1 19.8 16.3 13.5 19.4 
2020 46.6 42.6 50.6 16 13.1 19.4 16.7 14.2 19.6 20.6 16.5 25.4 

2021 47.8 44.2 51.4 17.9 14.9 21.3 16.5 13.8 19.5 17.9 14.8 21.4 
2022 49.5 45.4 53.7 17.8 14.6 21.4 16.3 13.6 19.3 16.5 13.4 20.1 

Age-specific trends: Insulin only usage 

The insulin-only usage among patients aged 18-44 began at 31.8% in 2000, showing notable 

fluctuations over the years. It decreased significantly to 18.3% in 2006, briefly rose to 24.9% in 

2013, and settled at 23.7% by 2022. This group exhibited considerable variability, reflecting 

evolving treatment practices or preferences among younger adults. In the 45-64 age group, 

insulin-only usage declined from 17.2% in 2000 to a low of 9.0% in 2008, with a slight increase 

to 14.3% in 2010, followed by fluctuations stabilizing around 10-13% in subsequent years. By 

2022, 10.5% of patients in this age group were using insulin only, suggesting a trend towards 

combination therapies or newer oral medications (Figure 1). 

Patients aged 65-74 showed a decline in insulin-only usage from 23.9% in 2000 to 10.1% in 

2006. This percentage fluctuated, peaking at 16.5% in 2002 and dropping to 9.0% in 2011. By 

2022, 10.7% were using insulin only, indicating a steady decline from the early 2000s possibly 

due to improved management strategies and increased use of oral hypoglycemics. In the 75+ age 

group, insulin-only usage was 18.4% in 2000, showing fluctuations with a peak of 18.4% in 



 

 

2000, a drop to 10.1% in 2007, and a rise to 16.7% in 2006. From 2010 onwards, usage 

stabilized around 13-16%, ending at 13.4% in 2022 (Figure 1). This stability suggests consistent 

management practices among older adults with longstanding diabetes. 

Figure 1: Diabetes medication pattern based on age groups 

 

Gender-specific trends: Insulin only usage 

In 2000, 24.7% of male patients used insulin only. This figure declined noticeably to 12.8% by 

2006, followed by slight fluctuations over the years. The percentage peaked at 22.4% in 2018 

and settled at 19.7% in 2022 (Figure 2). This overall trend reveals a general decrease in the early 

years, with intermittent rises in subsequent years, likely reflecting changes in treatment 

preferences or updates in clinical guidelines. 
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For female patients, insulin-only usage began at 26.7% in 2000, dropping significantly to 15.9% 

by 2004. After fluctuating for a few years, it reached a low of 12.5% in 2012. The percentage 

then increased, peaking at 22.5% in 2019, and stabilized at 15.9% in 2022. Similar to the male 

trend, females showed an initial decline, followed by variability and periods of increase in recent 

years (Figure 2). Overall, both genders exhibit an initial decline in insulin-only usage, followed 

by fluctuating patterns that reflect evolving treatment strategies and clinical practices. 

Figure 2: Diabetes medication pattern based on gender groups 

 

Race-specific trends: Insulin only usage 

For Hispanic patients, insulin-only usage started at 10.2% in 2000. This percentage fluctuated, 

peaking at 18.2% in 2001. Over the subsequent years, the percentage generally trended 

downward, hitting a notable low of 5.8% in 2016. However, there were intermittent rises, such as 

14.5% in 2013 and 12.6% in 2018. By 2022, the percentage of Hispanic patients using insulin 
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only was 12.4%. Overall, the trend for Hispanic patients indicates variability with occasional 

peaks and a general decline in the early years (Figure 3). 

Among Non-Hispanic White patients, the percentage using insulin only began at 29.6% in 2000. 

This percentage decreased to a low of 17.0% in 2007 but saw intermittent increases in later 

years, peaking at 26.2% in 2019. By 2022, 22.1% of Non-Hispanic White patients were on 

insulin-only therapy. The trend for Non-Hispanic White patients shows an initial decline 

followed by variability and intermittent increases in the later years (Figure 3). 

For Non-Hispanic Black patients, 25.4% were using insulin only in 2000. This percentage 

decreased to 12.5% in 2007, followed by fluctuations with peaks such as 26.5% in 2003 and 

19.3% in 2013. By 2022, 14.2% of Non-Hispanic Black patients were using insulin only. The 

trend for Non-Hispanic Black patients indicates an initial decline followed by fluctuations and 

periods of increase (Figure 3). 

Figure 3: Diabetes medication pattern based on racial groups 
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Education level trends: Insulin only usage 

Among patients with less than a high school education, the percentage using insulin-only therapy 

started at 27.1% in 2000. This percentage saw a significant decline to 8.5% in 2006, followed by 

fluctuations. The percentage peaked at 19.2% in 2019 and by 2022, had increased to 17%. 

Overall, the trend for this group shows an initial decline followed by variability and occasional 

increases (Figure 4). 

For patients with a high school education, the percentage using insulin-only therapy was 25.2% 

in 2000. This percentage decreased to a low of 12.2% in 2002, then experienced fluctuations, 

peaking at 22.7% in 2003 and 21.1% in 2014. By 2022, 15.8% of patients in this group were on 

insulin-only therapy. The trend for high school-educated patients indicates variability with 

periods of increase and decrease. Patients with more than a high school education had a 

percentage of 25.3% using insulin-only therapy in 2000. This percentage generally remained 

high, with fluctuations, reaching 24.0% in 2003 and 23.4% in 2021. By 2022, 19.5% of patients 

with more than a high school education were using insulin-only therapy. The trend for this group 

shows less variability compared to the other groups, maintaining relatively higher percentages 

over the years (Figure 4). 

Figure 4: Diabetes medication pattern based on education levle 
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The analysis of insulin medication trends has provided valuable insights into how diabetes 

management strategies have evolved across different demographics, including age, gender, race, 

and education level. This section discusses the key findings in the context of existing literature 

and their implications for future diabetes management practices. 

The increasing trend in the use of pills only suggests a growing preference for oral hypoglycemic 

agents. This preference is likely driven by the convenience and ease of use of pills compared to 

insulin injections [11]. Additionally, the introduction of new classes of oral medications, such as 

DPP-4 inhibitors and SGLT2 inhibitors, has provided more effective options with fewer side 

effects. Studies have highlighted the benefits of these newer agents, including their 

cardioprotective effects and reduced risk of hypoglycemia, which have likely contributed to their 

increased adoption [11-13].  

The decline in insulin-only use indicates a shift from monotherapy to combination therapies or 

oral medications, with a slight increase in some years. By 2022, 17.8% of patients used insulin 

only, showing reduced reliance on insulin alone. This trend aligns with recommendations from 

clinical guidelines that advocate for a combination of therapies to achieve better glycemic 

control and reduce the risk of complications [15]. 

The fluctuating percentage of patients using both insulin and pills highlights the importance of 

combination therapy in achieving optimal glycemic control. This trend reflects a tailored 

approach to diabetes management, where healthcare providers combine different therapies to 

address the unique needs of each patient. Research supports the efficacy of combination therapy 

in improving glycemic control and reducing the incidence of diabetes-related complications [11, 

15-16]. 



 

 

The percentage of patients not using any medication showed significant variability may indicate 

changes in diagnosis rates, access to healthcare, and patient adherence to treatment plans. The 

high percentage of patients not on medication during certain years suggests a need for improved 

access to diabetes care and better patient education on the importance of medication adherence. 

Previous studies have emphasized the critical role of education and support in enhancing 

medication adherence and overall diabetes management [17]. The overall trends in diabetes 

medication use reflect broader changes in treatment strategies and the availability of newer 

medications.  

The variability in insulin-only usage observed across different age groups underscores the 

evolving landscape of diabetes management. Younger adults (18-44 years) demonstrated 

significant fluctuations in insulin usage, indicative of their responsiveness to evolving treatment 

options and clinical guidelines. This finding aligns with research suggesting that younger 

patients often prefer more flexible treatment approaches, such as non-insulin medications or 

lifestyle interventions, which may contribute to the observed variability [18-19]. In contrast, the 

45-64 and 65-74 age groups exhibited a declining trend in insulin-only usage, reflecting a shift 

towards alternative therapies like oral hypoglycemic agents and GLP-1 receptor agonists. This 

shift is consistent with studies highlighting the convenience and effectiveness of these treatments 

in older adults [18, 20]. Among the oldest age group (75+), insulin-only usage remained 

relatively stable with slight fluctuations, reflecting a consistent management approach aimed at 

avoiding therapy changes that could lead to complications. This stability in management 

practices aligns with literature emphasizing the importance of established regimens in older 

adults with long-standing diabetes [20]. 



 

 

Gender-specific trends revealed that male patients generally maintained higher percentages of 

insulin-only usage compared to females, particularly in later years. This pattern may be 

attributed to higher prevalence of insulin resistance and more severe disease progression among 

men, leading to greater reliance on intensive insulin therapy [21]. In contrast, women showed a 

tendency towards non-insulin therapies, potentially influenced by concerns related to insulin-

related weight gain and hypoglycemia [22-23]. 

Race-specific analysis highlighted disparities in insulin-only usage among Hispanic, Non-

Hispanic White, and Non-Hispanic Black patients. Non-Hispanic White patients consistently 

exhibited higher usage rates, while Hispanic patients displayed lower and more variable rates. 

These disparities underscore the influence of socio-economic factors, healthcare access, and 

cultural attitudes towards diabetes management [24-25]. 

Educational attainment also played a significant role in insulin-only usage trends. Patients with 

higher educational attainment generally maintained higher and more stable percentages of insulin 

usage, reflecting better access to healthcare resources and adherence to treatment plans. 

Conversely, those with lower educational levels showed declines or variability, indicative of 

potential barriers to consistent diabetes management [26]. 

Overall, these findings highlight the complex interplay of age, gender, race, and educational 

factors in shaping patterns of insulin-only usage among diabetes patients. Understanding these 

dynamics is crucial for tailoring diabetes management strategies that are effective and accessible 

across diverse patient populations. 

Strengths and limitations 



 

 

This study's primary strength lies in its comprehensive 22-year analysis of insulin medication 

trends using a national database, providing a robust examination of long-term patterns across 

diverse demographics. By including factors such as age, gender, race, and education levels, the 

study offers a nuanced understanding of diabetes management trends and identifies disparities 

necessitating targeted interventions. The broad scope yields valuable insights into how different 

demographic groups respond to insulin-only therapy over time. 

This study has several limitations that should be considered. Firstly, the research does not 

explore causality behind the observed trends, which restricts the understanding of the underlying 

factors influencing medication usage. Without examining these causal relationships, the study 

can only provide a descriptive analysis of trends rather than insights into why these changes 

occur. Secondly, the absence of qualitative data is a notable limitation; incorporating patient 

perspectives on insulin therapy preferences and challenges would provide a richer, more nuanced 

understanding of the factors affecting medication choices. Lastly, the analysis is constrained by 

incomplete data, as missing data points for specific demographics in certain years may impact 

the robustness of the findings. These limitations suggest that future research should address these 

gaps to offer a more comprehensive view of insulin medication trends and their determinants. 

 
Future directions and clinical implications 

Building on the trends observed in this analysis, future research should focus on collecting 

qualitative data to better understand the factors influencing medication choices among diabetes 

patients. For example, exploring patient experiences, treatment adherence challenges, and the 

impact of educational interventions could provide valuable comparative analysis insights. 

Additionally, investigating socioeconomic factors such as income disparities, healthcare access, 



 

 

and insurance coverage may reveal underlying influences on medication trends. Clinically, these 

findings underscore the need for personalized treatment strategies that account for diverse patient 

backgrounds and preferences. Policymakers should consider these trends when formulating 

healthcare policies, ensuring that resources are allocated effectively to address the evolving 

needs in diabetes management. Tailoring interventions and support programs based on 

comprehensive data could enhance treatment outcomes and optimize care for patients across 

different demographics. 

 

Conclusion 

In summary, this study reveals significant demographic variations across age, gender, race, and 

education levels. Younger adults and those with higher educational attainment showed higher 

and more variable usage rates, likely linked to better healthcare access and adherence. Gender-

specific trends indicate higher insulin-only usage among males recently, while race-specific 

disparities show Non-Hispanic White patients maintaining higher percentages than Hispanic and 

Non-Hispanic Black patients. These findings underscore the need for targeted interventions and 

personalized treatment approaches tailored to diverse demographic needs. They also reflect 

broader changes in diabetes care practices, emphasizing the importance of continuous monitoring 

and adaptive treatment strategies. Addressing these disparities and ensuring equitable access to 

comprehensive diabetes care can greatly enhance health outcomes. Future research should delve 

into the root causes of these trends to optimize diabetes management and promote health equity 

effectively. 
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