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ABSTRACT

Background and aim: This study focuses on Person-Centric Packaging (PCP) as a means to enhance medication adherence in diabetes management through innovative packaging designs. The use of Alu-Alu strips with eye-catching, identifiable designs was evaluated to assess its impact on adherence.

Methods: A mixed-methods approach was used, including surveys conducted with 14,396 healthcare professionals and 127 people with diabetes. Respondents were asked about their preferences between designed and plain strips, as well as the challenges they faced with standard packaging.

Results: Among healthcare professionals, 99.7% favored designed strips over plain ones. People with diabetes reported confusion in identifying the correct medication (39.4%) and forgetfulness (16.5%) with standard silver strips. The designed strips were preferred for easier identification (35%), unique appearance (25%), enhanced convenience (20%), and elderly-friendly features (20%).

Conclusion: Attractive and Person-Centric Packaging significantly improved medication adherence by addressing key challenges like confusion and forgetfulness. The study highlights the importance of thoughtful design in enhancing adherence, particularly for older adults, and suggests that PCP can improve health outcomes in diabetes management.
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INTRODUCTION

Diabetes is a chronic condition that requires ongoing medical care and effective self-management to avoid complications and improve overall health. The International Diabetes Federation (IDF) reports that there are currently 537 million adults living with diabetes globally, with projections suggesting this number could rise to 783 million by 2045 [1], In India, the prevalence of diabetes has reached critical levels, affecting approximately 101 million adults, as reported by the ICMR INDIAB Study published in 2023, making it the second most affected country worldwide [2].

Fixed-dose combinations (FDCs) have become an integral part of diabetes management, offering multiple therapeutic agents in a single dosage form, thus simplifying treatment regimens and potentially improving adherence (Table 1) [3]. This approach simplifies treatment regimens, potentially enhancing adherence and achieving better glycemic control. Udapa Gold is an FDC that combines dapagliflozin (10 mg), glimepiride (1 or 2 mg), and metformin (500 mg SR). This triple combination targets different aspects of diabetes pathology: dapagliflozin, a sodium-glucose co-transporter-2 (SGLT2) inhibitor, reduces renal glucose reabsorption; glimepiride, a sulfonylurea, stimulates insulin secretion; and metformin, a biguanide, decreases hepatic glucose production and improves insulin sensitivity [4].
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ADVANTAGES OF TRIPLE FDC ON ADHERENCE

The use of triple FDCs like Udapa Gold offers several advantages in terms of adherence. Simplified medication regimens reduce pill burden and the complexity of managing multiple medications, which is particularly beneficial for individuals with chronic conditions like diabetes [5]. Studies have shown that individuals are more likely to adhere to their medication when it is simplified, leading to better glycemic control and fewer complications [6].

Consistent medication adherence is vital for the effective control of chronic conditions, such as diabetes. Failing to follow prescribed medication regimens can result in poor health outcomes, elevated healthcare expenses, and increased rates of morbidity and mortality. Factors affecting medication adherence are complex and multifaceted, encompassing both intentional and unintentional nonadherence [7]. A significant body of research has highlighted the impact of packaging design on medication adherence. Medication adherence packaging services, which include features such as multi-dose blister packaging and medication synchronization, can significantly improve medication-taking behaviors and outcomes [7]. In healthcare, medication packaging plays a far more significant role than often acknowledged. As noted, the last point of contact between healthcare providers and the patient is not the pharmacist but the packaging [8]. This highlights the critical role of packaging in the overall patient experience and emphasizes its impact on adherence to prescribed therapies. Similarly, visually appealing and functional packaging reduces medication errors and enhances engagement [9].

IMPACT OF PACKAGING DESIGN ON ADHERENCE

Moreover, the shift towards patient-centered packaging is transforming pharmaceutical design. Studies have shown that patient-centered packaging is often associated with the intuitive and self-explanatory use of the medication by patients [10]. This approach simplifies medication use, making it more accessible for vulnerable populations, such as the elderly and those with chronic conditions, where adherence is crucial for optimal outcomes [11]. Person-centric design becomes particularly important in addressing non-adherence to prescribed medication, a problem that is especially prevalent among older individuals. This underscores the significance of our findings, as the designed strips directly tackle common challenges faced by elderly individuals, thus improving adherence.

This aspect of person-centeredness aligns with the historical Quadruple Aim of Atreya, which emphasizes enhancing individual experience as part of a holistic approach to healthcare. Responsible person-centered care is a South Asian construct, where the healthcare team takes on the responsibility of sharing relevant information to facilitate a shared decision-making process, keeping the biopsychosocial context in mind [12]. Through the use of innovative packaging, we try to fulfill our responsibility towards persons living with diabetes.

Beyond the pharmacological benefits, the design of medication packaging plays a crucial role in adherence. Attractive and functional packaging can enhance acceptance and adherence by making the medication regimen more user-friendly and visually appealing. In a survey conducted among 14,396 healthcare professionals across various regions in India, an overwhelming 99.7% preferred designed medication strips over plain ones, citing better acceptance and adherence.

Despite advancements, medication non-adherence remains a widespread issue. Nearly two-thirds of patients (64 percent) who take medication do not properly adhere to prescription regimens, which underscores the need for better packaging solutions that foster adherence [13]. This statistic reflects the critical need for innovations in packaging design to support medication adherence and, by extension, improve patient outcomes.

Udapa Gold, with its triple FDC of dapagliflozin, glimepiride, and metformin, not only provides a comprehensive approach to diabetes manage­ment but also leverages innovative packaging design to further enhance adherence. This dual strategy addresses both the clinical and behavioral aspects of diabetes care, promising improved health outcomes for individuals.

METHODOLOGY

A comprehensive survey was conducted among 14,396 healthcare professionals across four broad regions in India: North, East, West, and South. The survey was administered using an e-detailing tool provided by USV via iPads during one-on-one physical interactions between sales personnel and healthcare professionals in June 2024. During these interactions, doctors were asked to select their preference between plain and designed medication strips based on their perceptions of acceptance and adherence. Participants indicated their choices by clicking a tick mark on the iPads held by the medical representatives (Fig 1).
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The data collected were analyzed with SPSS (version 28.0). We used descriptive statistics to summarize the findings and employed chi-square tests to assess the significance of regional differences in preferences. Statistical significance was determined at a p-value of less than 0.05.

Additionally, a survey involving 127 persons living with diabetes was conducted to identify challenges faced with standard silver strip packaging. The data collected included demographic information (age, gender, city), the number of pills consumed daily, specific challenges encountered with taking multiple pills with the same silver strip packaging, and detailed reasons for preferring the designed strip over the standard one. This data was also analyzed using SPSS software to determine the prevalence of reported issues.

RESULTS

HCP PREFERENCE: REGION-WISE ANALYSIS

The survey results indicated a strong preference for designed medication strips, with 14,351 (99.7%) healthcare professionals favoring them over plain strips, while only 48 (0.3%) showed no preference (Table 2). The chi-square test for regional variations in preferences was not significant (χ² = 4.28, p = 0.369), suggesting that preferences did not vary significantly by region.
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HCP PREFERENCE: SPECIALTY-WISE ANALYSIS

To further understand the preferences of healthcare professionals (HCPs) for designed versus plain medication strips, an analysis was conducted based on their specialties (Table 3). The analysis revealed that designed medication strips were highly favored across all specialties, with over 99% of HCPs in each specialty preferring them over plain strips. This uniform preference underscores the broad acceptance of designed strips as a means to enhance adherence and improve health outcomes.
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RESULTS OF SURVEY AMONG PEOPLE LIVING WITH DIABETES

The survey involving 127 persons living with diabetes revealed specific challenges with standard silver strip packaging. A qualitative analysis showed that participants could be classified into three groups: those with no challenges (43.3%), those who experienced confusion in identifying the correct medication leading to missed or incorrect doses (39.4%), and those who frequently forgot to take their pills (16.5%) (Fig 2).
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The preferences of participants for the type of strip (designed vs. plain) were also recorded and analyzed. Table 4 below summarizes these preferences, indicating a clear majority favoring the designed strip. The preferences of participants for the type of strip (designed vs. plain) were also recorded and analyzed. A chi-square goodness-of-fit test indicated that the observed preferences significantly differ from an expected equal distribution (χ² = 71.17, p < 0.001), with a clear majority favoring the designed strip.
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Among the participants who preferred the designed strip, several broad themes emerged. The primary reasons included easier identification of the medication, the unique look of the strip aiding in differentiation, enhanced convenience that helps prevent missed doses, and the usefulness for elderly people in identifying tablets by color (Fig 3).
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Udapa Gold, with its triple FDC of dapagliflozin, glimepiride, and metformin, not only provides a comprehensive approach to diabetes management but also leverages innovative packaging design to further enhance adherence. This dual strategy addresses both the clinical and behavioral aspects of diabetes care, promising improved health outcomes for individuals.

DISCUSSION

The findings of this study highlight the significant impact of packaging design on adherence in diabetes management. Designed medication strips were overwhelmingly preferred by both healthcare professionals and individuals living with diabetes, indicating their potential to enhance compliance and improve health outcomes. This preference is consistent with existing literature, which emphasizes the role of visual and functional packaging elements in medication adherence [9, 14]. Research on multisensory design emphasizes that packaging elements such as color, texture, and shape can significantly improve patient interaction and adherence, helping patients to better identify and use their medications [15].

Additionally, a chi-square test for independence was conducted to determine if there was a significant difference in the preference for designed medication strips across different regions (North, East, West, South, All India). The test results (χ² = 4.28, p = 0.369) indicated no significant regional differences in preferences for designed strips, highlighting the universal appeal of such packaging solutions across diverse populations in India.

A comprehensive medication adherence packaging service significantly improved adherence, with 88% of individuals reporting fewer missed doses, 71% more likely to take medications on time each day, and 86% reporting increased confidence in managing their medications [7]. These findings align with our study, where healthcare professionals and individuals both favored designed medication strips for their ease of use and improved adherence potential.

The survey results indicate that over 80% of participants consume more than three tablets daily for various ailments. This high pill burden leads to challenges such as confusion in identifying medications and forgetfulness in taking doses, resulting in poor adherence and suboptimal health outcomes. Our findings align with existing research, which shows that the complexity of medication regimens negatively impacts adherence; each additional daily dose decreases adherence by approximately 10% [16]. Additionally, individuals with higher pill burdens are less likely to adhere to their regimens compared to those with fewer pills [17]. Studies have shown that fixed-dose combinations (FDCs) significantly improve adherence and reduce medication errors compared to loose-dose combinations (LDCs) [18].

The use of triple FDCs like Udapa Gold, combined with its unique and aesthetically pleasing strip design, can effectively address these challenges. By combining multiple therapeutic agents into a single dosage form, Udapa Gold simplifies the medication regimen, reducing the complexity of managing multiple medications. The distinctive packaging further enhances adherence by making the medication regimen more user-friendly and visually appealing. This study’s findings highlight the critical role of innovative packaging and formulation strategies in improving medication adherence, especially for individuals with chronic conditions like diabetes who need to manage multiple medications daily.

Patient Centric Drug Product Pharmaceutical Design (PCDPD) offers the opportunity to meet the needs and preferences of patients. Packaging, orodispersible formulations, fixed dose combinations products, multi parti­culate formulations, topical formulations and 3D printing are of particular relevance in a PCDPD process [19].

ACCURATE MEDICATION IDENTIFICATION

One of the primary themes identified in the survey was the easier identification of medication facilitated by designed strips. This is particularly crucial in preventing medication errors, which are a common issue in chronic disease management. Studies have shown that clear and distinct packaging can significantly reduce the risk of individuals taking incorrect medications [9]. The survey revealed that 35% of participants found designed strips easier to identify, reducing confusion and the likelihood of missed doses.

Blister packs make it very clear what medications should be given to whom and when. The distinct design of these packs helps to eliminate confusion and supports individuals in adhering to their medication schedules. This aligns with our findings that designed medication strips, which are visually distinct, are preferred for their ability to aid in medication identification and adherence, particularly for visually-challenged individuals.

VISUAL APPEAL AND DIFFERENTIATION

The unique look of the designed strips, cited by 25% of participants, was a key factor in their preference. Visually distinct packaging positively influences patients’ perception and engagement with their medication regimen, parti­cularly for elderly individuals or those with visual impairments [10].

It not only aids in medication identification but also enhances overall adherence by making the treatment more user-friendly. This aligns with our findings that designed strips, due to their distinctive design, made it easier for patients to follow their prescribed treatment. Several studies have shown that incorporating reminder components like calendar blister packs and multi-compartment compliance aids can significantly reduce unintentional non-adherence by addressing common issues like forgetfulness [20]. Properly aligning patients’ product-related expectations with the properties of the medication is essential for improving adherence and patient satisfaction [15].

CONVENIENCE AND ADHERENCE

Enhanced convenience was highlighted by 20% of participants as a key benefit of the designed strips. Simplified medication regimens and user-friendly packaging have been shown to significantly improve adherence rates [21]. The ability to easily identify and differentiate medications allows individuals to adhere to their prescribed regimens more effectively, a crucial factor in managing chronic conditions like diabetes.

BENEFITS FOR ELDERLY INDIVIDUALS

Patient-centric packaging, particularly for elderly individuals, is critical as it addresses issues related to physical and cognitive impairments [9]. In our study, 35% of respondents found that designed strips made it easier to identify their medication, 25% appreciated the unique look aiding in differentiation, and 20% cited enhanced convenience that helps prevent missed doses. Additionally, 20% of participants highlighted the usefulness of designed strips for elderly individuals, particularly in identifying tablets by color. Older adults often face challenges with standard medication packaging, such as difficulty in handling and identifying medications [22]. Designed strips mitigate these issues, making it easier for older adults to manage their medications independently [11].

By addressing these challenges through intuitive, visually distinct designs, innovative packaging solutions like Udapa Gold can significantly reduce medication errors and improve adherence among elderly patients.

PERSON-CENTERED CARE

The findings of this study emphasize the importance of person-centered care in diabetes management. Innovative packaging solutions that address the needs of individuals can significantly enhance adherence and improve health outcomes. This approach aligns with the concept of person-centered care, which emphasizes the importance of considering the individual’s perspective and needs in healthcare delivery [23]. Person-centered care is a South Asian construct in which the healthcare team takes on the responsibility of sharing relevant information with individuals to facilitate a shared decision-making process, keeping the biopsychosocial context in mind [12]. Future studies should concentrate on longitudinal research to confirm these findings and investigate the long-term effects of packaging design on clinical outcomes.

Our findings are consistent with prior research showing that visually appealing and easy-to-use packaging significantly improves medication adherence and reduces medication errors, ultimately enhancing health outcomes [24–25].

LIMITATIONS

While this study provides valuable insights into the impact of packaging design on medication adherence, it has several limitations that need to be acknowledged. Firstly, the survey relied on responses collected during physical interactions, which may still introduce some degree of response bias as participants might have felt compelled to provide favorable answers. Secondly, the study was conducted over a short period and in specific geographic regions, limiting the generalizability of the findings to other areas or populations. Thirdly, the survey sample size for individuals living with diabetes was relatively small, which may affect the robustness of the conclusions drawn. Additionally, the study did not account for other factors influencing medication adherence, such as socio-economic status, education level, and the presence of comorbidities.

Future research should address these limitations by incorporating larger, more diverse populations and extending the study duration. Longitudinal studies are particularly needed to assess the long-term impact of packaging design on clinical outcomes and adherence. Additionally, exploring other factors that influence adherence, such as socio-economic status, education level, and the presence of comorbidities, will provide a more comprehensive understanding of how to enhance compliance.

CONCLUSION

In conclusion, the findings from this survey highlight the significant role of packaging design in enhancing adherence to medication regimens in diabetes management. Both healthcare professionals and individuals living with diabetes showed a clear preference for designed medication strips over plain ones, emphasizing the need for innovative packaging solutions.

The advantages of designed strips include easier identification of medications, visual differentiation, enhanced convenience, and improved usability for elderly individuals. These features reduce medication errors and missed doses while positively influencing engagement and adherence.

The distinctive, patient-centered design of Udapa Gold strips has been endorsed by stakeholders for improving acceptance and adherence, reflecting a person-centered care approach. This design aligns with the preferences of both healthcare professionals and individuals living with diabetes, suggesting that such innovations can enhance medication management and outcomes.

By addressing both clinical and behavioral aspects of medication adherence, solutions like Udapa Gold can significantly improve the quality of diabetes care, leading to better health outcomes and reduced healthcare costs.
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Advantage Description

‘Simplified Regimen Reduces pill burden by combining multple drugs into a single:
tablet, making it easier to adhere to treatment

Improved Adherence | Simplifies complex medication schedules, increasing the likelinood
oftaking medication as prescribed.

Enhanced Efficacy Combines the therapeutic effects of multiple drugs, leading to
better glycemic control and fewer complications.

CostEffective. Reduces the overall cost of medication by combining drugs,

making treatment more affordable.

Reduced Risk of Erfors

Minimizes the chances of confusing medications, thus preventing
dosage mistakes.

Convenience

Offers convenience for those who would otherwise have to manage|
muttiple medications daily.

National Innovation
and Pride

Represents significant contributions by Indian diabetologists and
pharmaceutical companies in developing effective diabetes
management solutions.











