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Abstract
Context: Access barriers to effective medication treatment have been a persistent 
issue for millions of older Americans despite the establishment of Medicare Part D. 

Objective: We aimed to assess the prevalence rate of cost-related medication non-
adherence (CRN) and the patterns of CRN behaviors in Medicare-Medicaid dual 
eligibles with diabetes. 

Design, setting, patients, interventions, and main outcome measures: We 
used data from the 2011 Medicare Current Beneficiary Survey, a nationally 
representative sample of Medicare beneficiaries. Multivariate logistic regression 
analysis was performed to assess CRN rate, controlling for demographics and 
types of Medicare Part D plans. 

Results: The CRN rate in dual-eligible diabetes patients was 21%, compared to 
16% in non–dual-eligible diabetes patients (p<0.01). In 2011, the standardized 
prevalence rate of CRN in dual-eligible diabetes patients was 21%, of those with 
CRN 29% reported three or more types of CRN behaviors. 

Conclusion: Contrary to the common belief that dual eligibles have better 
insurance coverage for medication due to the assistance from Medicaid to pay 
some of the out-of-pocket payments, the CRN rate among dual eligibles is high and 
patients often report multiple types of CRN behaviors. This demonstrates that cost 
is a significant access barrier for dual-eligible diabetes patients. More research is 
needed to improve the insurance benefit design and expand insurance coverage 
for this high-need, high-cost subpopulation.
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Introduction
Access barriers to effective medication treatment have been 
a persistent issue for millions of older Americans despite the 
establishment of Medicare Part D [1]. Over a third of older 
patients report cost-related medication non-adherence (CRN), 
increasing health care costs and adversely affecting patient 
outcomes [2-5]. Several risk factors for CRN have been identified, 
including lack of health insurance coverage, high out-of-pocket 
payment, comorbidities, and poor mental health [6-11]. “Dual 
eligibles” are beneficiaries who qualify for both Medicare and 
Medicaid, characterized by low income levels and a high disease 

burden [12]. A common perception is that dual eligibles receive 
assistance from Medicaid to pay for some of the out-of-pocket 
costs of medical care, leading to low CRN rates. However, there 
has not been a comprehensive examination of risk of CRN among 
dual eligibles. 

Diabetes is one of the most expensive chronic conditions in the 
U.S., causing high rates of mortality, morbidity, and disability [13]. 
There is an increasing recognition of the importance of CRN in 
diabetes since these patients often require many prescription 
drugs and incur high out-of-pocket payments (OOPs) for 
medications and other medical expenses [14,15]. There is an 
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emerging body of studies examining the cost burden and CRN 
for diabetes patients, with CRN ranging from 14% to 30% across 
studies [16-21]. However little is known about the prevalence 
rate of CRN in dual-eligible diabetes patients compared to that 
in non–dual-eligible diabetes patients with Medicare coverage 
or about the patterns of CRN among these dual-eligible diabetes 
patients. 

This lack of knowledge may lead to a false belief that dual-eligible 
diabetes patients do not incur cost barriers to effective medication 
treatment. More importantly, because dual eligible have been 
the focus of many recent initiatives to use managed care to 
lower costs and improve coordination of care, these patients 
may be increasingly experiencing coverage limitations that could 
increase CRN despite assistance for OOPs from Medicaid. In this 
study, our aim was to assess the prevalence rate and patterns 
of CRN behaviors in dual-eligible diabetes patients compared to 
non–dual-eligible Medicare diabetes patients using a nationally 
representative sample of Medicare beneficiaries. 

Research Design and Methods
Study population 
We utilized the 2011 data from the Medicare Current Beneficiary 
Survey (MCBS). The MCBS is an ongoing longitudinal, cross-
sectional study that surveys a nationally representative sample of 
Americans with Medicare coverage about their socio-economic 
status, insurance coverage, physical health, cognitive functioning, 
and Medicare resource utilization [22]. Data for the survey are 
collected primarily by interview every year. The analysis in 
this study was restricted to survey respondents who reported 
previous diagnosis of Type II diabetes, excluding those with Type 
I diabetes, borderline, pre-diabetes, gestational, or other type 
of diabetes (except Type II). Among the 14,120 respondents in 
the 2011 MCBS Access to Care files, 3,637 (26%) reported that 
they had been previously diagnosed with diabetes. Among 
those 3,637 diabetes patients, 442 (12%) reported having Type I 
diabetes, 576 (16%) borderline diabetes, 153 (4%) pre-diabetes, 
27 (1%) gestational diabetes, and 58 (2%) reported “other type 
of diabetes” or “don’t know.” These patients were subsequently 
excluded from further analysis, resulting in a final size of 3,281 
diabetes patients. 

Cost-related medication non-adherence
CRN was measured by asking participants specifically if taking 
less medication was due to a cost barrier: “Please tell me how 
often during (current year) (you have/survey participant) done 
any of the following things (often, sometimes, or never): A) taken 
smaller doses of a medicine to make the medicine last longer; 
B) skipped doses to make the medicine last longer; C) delayed 
getting a prescription filled because the medicine cost too much; 
or D) decided not to fill a prescription because it cost too much. 
Participants who answered “often” or “sometimes” to any of 
these four types of behaviors were indicated as exhibiting CRN 
[10,23].

Demographic and socio-economic characteristics 
The MCBS includes demographics and socioeconomic 

characteristics, including age, gender, ethnicity, and supplemental 
information from the Medicare enrollment file for dual eligibility. 
In Medicare, all dual-eligible patients were automatically 
assigned to a Part D outpatient prescription drug plan, with the 
option to change the plan. We hypothesized that patients and 
plan characteristics in stand-alone prescription drug plans (PDPs) 
may be different from that of Medicare Advantage plans with 
prescription drug coverage (MA-PDs), resulting in a differential 
impact on the CRN rate for patients enrolled in these two types 
of Part D plans. Hence, we included a variable indicating the 
type of plan the dual-eligible diabetes patients enrolled in based 
on information from the MCBS files to derive the population-
standardized CRN rate. We also indicated if the patients changed 
their plan type during the year. 

Statistical analysis
We first performed bivariate analyses of the differences in socio-
demographic characteristics between dual-eligible and non-
dual-eligible diabetes patients using Chi-square tests and t-tests. 
To obtain the population-standardized CRN rate for diabetes 
patients, we performed a multivariate regression analysis using 
self-reported CRN as the dependent variable and age, gender, 
race, ethnicity and types of Part D plans as independent variables 
in dual-eligible diabetes patients. The population-standardized 
CRN rate was calculated by finding the mean of the predicted 
probability of CRN. 

We then compared the prevalence rates of four individual types 
of CRN behavior by dual-eligible and non–dual-eligible diabetes 
patients. We further investigated the four types of CRN behaviors 
by examining all combinations of them among the dual-eligible 
diabetes patients. Finally, we ran a multivariate logistic regression 
using the indicator variable of three or more CRN behaviors as 
the dependent variable and age, gender, race, ethnicity, and dual 
eligibility as independent variables for those who reported CRN. 
All analyses were conducted using Stata MP 13 [24].

Results
Among those 3,281 diabetes patients, 524 (22%) had dual 
eligibility. The prevalence rates of CRN were 21% and 16% for 
dual-eligible non–dual-eligible diabetes patients, respectively 
(p<0.01). Table 1 shows the comparison of demographic variables 
and CRN rates by these two groups. 

Table 2 shows the results from multivariate logistic regression 
analysis for CRN rate for the dual-eligible diabetes patients. The 
standardized prevalence rate of CRN in dual-eligible diabetes 
patients was 0.21 based upon the predicted probability of CRN, 
adjusting for age, gender, race, ethnicity, and types of Part D 
plans. 

Table 3 shows the patterns of CRN behavior in dual-eligible 
diabetes patients. Among 110 dual-eligible patients reporting 
CRN, 19 (17%) were engaged with all four types of CRN behaviors, 
while 29 (27%) had engaged in three or more types of CRN 
behaviors. The multivariate logistic regression suggests that 
among those who reported CRN, dual eligibles had a higher 
tendency to report having three or more CRN behaviors (odds 
ratio 1.13 compared to non-dual eligibles), but this difference 
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circle of high usage of medical resources and deteriorating health. 
This may also further strain the resources available to other 
Medicare patients due to increased spending on outpatient and 
inpatient care by the dual eligible, hence the medical resource is 
further concentrated and unevenly distributed in Medicare. 

We also demonstrated the gravity of CRN in dual-eligible diabetes 
patients by showing that close to one third of patients reporting 
CRN had engaged in three or more types of CRN behaviors. Unlike 
those patients with Medicaid-only or Medicare-only coverage, 
dual eligibles are, by definition, in poverty and with high disease 
burden at the same time. Therefore, even a small amount of 
nominal co-payments could accumulate to a significant financial 
burden as patients have concurrent treatment for multiple 
conditions. Value-based pricing is a potential mechanism to 
reduce access barrier and improve outcome. Other policy actions 
such as closing the donut hole in the Medicare Part D program 
or improving generic prescribing might also be valuable tools. 
Further research is imperative to advance understanding of how 
to improve insurance benefit design and expanding insurance 
coverage to reduce CRN in the very sick and poor subgroups of 
populations. 

Internationally, the research in CRN outside the US is relatively 
scarce. Regardless, research has shown that CRN is likely a 
factor influencing medical treatment and health equality even 
in an environment with universal health insurance coverage. 
For example, research showed that a significant proportion of 
patients reported CRN in Canada, and disparity in access to new, 
recommended medication in Germany was in part due to the 
variation in insurance coverage [25-27]. Protection of the very 
sick, poor patients from access barriers to medical treatments 
and from falling into poverty is a universal theme in health policy 
globally. It is imperative to advance the understanding of the 
adequacy of health insurance protection for those at the high end 
of resource utilization and low end of economic resources. It is 
possible that those who encounter access barriers to medication 
may have to trade their basic needs of daily life in order to afford 
medication. Hence it may also require a change in social policy 

Dual Eligible 
N (%)

Non–Dual-Eligible 
N (%) P-value

Full sample: N (%) 524 (100) 1,847 (100)
Age

<0.01
Mean (s.d.) 46 (16) 54 (9)

Gender 

<0.01
Male 184 (35) 1,028 (55)

Female 340 (65) 829 (45)
Race 

White 307 (59) 1,484 (80) 

<0.01
African-American 140 (27) 225 (12) 

Other 77 (15) 148 (8)
Ethnicity  

<0.01
Hispanic 105 (20) 198 (11)

Non-Hispanic 417 (80) 1,659 (89) 
Cost-related 

Medication Non-
adherence <0.01

Yes 110 (21) 295 (16)
No 414 (79) 1,562 (84)

Table 1 Characteristics of diabetes patients by eligibility status. 

Note: P-values by Chi-squared tests, except for age, where t-test was 
performed.

Odds Ratio P>z 95% Conf. Interval
Socio-demographics  

Age 0.95 <0.01 0.94, 0.97

  Male 0.86 0.54 0.54, 1.38
  African American 1.08 0.78 0.64, 1.82

  Other Race 1.18 0.65 0.59, 2.37
  Hispanic ethnicity 0.53 0.07 0.26, 1.05
Type of Part D plans   

MAPD Reference -  -

  PDP 1.89 0.04 1.04, 3.44
  Change in types of 

plan 0.36 0.19 0.08, 1.68

Note: Results from multivariate logistic regression analysis. 

Table 2 Results of multivariate logistic regression analysis of CRN for 
dual-eligible diabetes patients.

No fill or refill Delay filling Skip doses Split doses N (%)
   + 5 (5)
  + 3 (3)
 + + 6 (5)
 + 12 (11)
 + +  1 (1)
 + + + 4 (4)
+ + 3 (2)
+ 22 (20)
+   + 2 (2)
+  + + 3 (3)
+ +  16 (15)

+ 21 (15)
+ +  + 12 (11)
+ + + 3 (3)
+ + + + 19 (17)

77 69 39 53 110 (100)

Table 3 Patterns of CRN behaviors in dual eligible diabetes patients 
reporting CRN.

was not statistically significantly (p = 0.66) (data not shown). 
Compared to those who were not dually eligible, dual-eligible 
diabetes patients were more likely to delay filling, not fill, or split 
doses (p<= 0.01, respectively). Not filling prescriptions was the 
most prevalent CRN behavior for both groups (data not shown).

Discussion
We found that contrary to the common belief that dual eligibles 
had better insurance coverage for medication due to the 
assistance from Medicaid to pay some of the out-of-pocket 
payments, the CRN rate in dual eligible in this study was actually 
higher than that in non-dual-eligible diabetes patients. This is 
indicative of the inadequacy of insurance coverage for the very 
sick and poor subpopulation who needs the insurance protection 
the most. It is also concerning because dual eligibles consume a 
disproportionate share of medical resources and non-adherence 
to medication may drive these patients further down the vicious 
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to ensure the very poor, and sick to have the means to access 
necessary medications. 

This study is limited in that while we have shown the prevalence 
and patterns of CRN in dual eligibles, the options to reduce 
CRN among these patients is less clear. Formulary restrictions, 
low rates of generic drug prescriptions, poor patient-physician 
communication on OOPs for medication can all be contributing 
factors of CRNs. Further research in these areas will likely shed 
light on how and what policy instruments can be developed to 
improve the benefit design of insurance coverage to reduce CRN 
among dual eligibles. The MCBS survey also does not give us 
any indication of whether the patients understand the adverse 
consequences of CRN, so it is not clear if the CRN was confounded 
by health literacy or perception of medicine effectiveness. In 
addition, researches have suggested that there was a dramatic 
increase in the use and OOPs of insulin analogs among privately 
insured patients with type 2 diabetes mellitus [28,29]. This can be 
a driving force for CRN in dual-eligible diabetes patients as well 
which requires further investigation. 

Diabetes is a costly medical condition that progresses to multiple 
complications requiring extensive treatments. While effective 
medications are available and dual eligibles are covered by 
both Medicare and Medicaid, the fact that dual-eligible patients 
have higher CRN shows the challenges in improving medication 
adherence and patient outcomes in high-need, high-cost 
patient populations. Together, these results suggest the need to  

re-evaluate the cost-cutting management tools in managed care 
plan that restrict formularies, so as to decrease CRN and improve 
outcomes. In addition, interventions that aim to reduce cost-
cutting behaviors in these patients, such as generic medication 
substitution, have the potential of improving the effectiveness of 
treatment and reducing overall medical costs. Improving patient-
physician communication on CRN may also be instrumental in 
this process. 

Acknowledgement 
Conflict of interest
No conflict of interest, financial or other, exists. 

Author's contributions
We have listed everyone who contributed significantly to the 
work and has obtained written consent from all contributors who 
are not authors and are named in the Acknowledgment section.

The authors also thank Elbert Huang MD, MPH, Department of 
Medicine, The University of Chicago, for helpful comments on an 
early version of the manuscript. 

Sponsor's role
Supported in part by a Pilot and Feasibility Grant from Chicago 
Center for Diabetes Translational Research (Zhang and Meltzer). 
The sponsor did not play any role in manuscript development.



5

ARCHIVOS DE MEDICINA
ISSN 1698-9465

2016
Vol. 2 No. 2:13

Journal of Health & Medical Economics 
ISSN 2471-9927

© Under License of Creative Commons Attribution 3.0 License 

References
1	 Madden JM, Graves AJ, Zhang F (2008) Cost-related medication 

nonadherence and spending on basic needs following implementation 
of Medicare Part D. JAMA 299: 1922-1928.

2	 Briesacher BA, Gurwitz JH, Soumerai SB (2007) Patients at-risk for 
cost-related medication nonadherence: a review of literature. J Gen 
Int Med 22: 864-871.

3	 Goldman DP, Joyce GF, Zheng Y (2007) Prescription drug cost sharing: 
associations with medication and medical utilization and spending 
and health. JAMA 298: 61-69.

4	 Tamblyn R, Laprise R, Hanley JA (2001) Adverse events associated 
with prescription drug cost-sharing among poor and elderly persons. 
JAMA 285: 421-429.

5	 Mojtabai R, Olfson M (2003) Medication costs, adherence, and health 
outcomes among Medicare beneficiaries. Health Aff  22: 220-229.

6	 Gellad WF, Haas JS, Safran DG (2007) Race/ethnicity and 
nonadherence to prescription medications among seniors: results of 
a national study. J Gen Intern Med 22: 1572-1578.

7	 Piette JD, Heisler M, Wagner TH (2004) Cost-related medication 
underuse among chronically ill adults: the treatments people forgo, 
how often, and who is at risk. Am J Public Health  94: 1782-1787. 

8	 Steinman MA, Sands LP, Covinsky KE (2001) Self-restriction of 
medications due to cost in seniors without prescription coverage. J 
Gen Intern Med 16: 793-799. 

9	 Wilson IB, Rogers WH, Chang H, Safran DG (2005) Cost-related 
skipping of medications and other treatments among medicare 
beneficiaries between 1998 and 2000. J Gen Intern Med 20: 715-720. 

10	 Soumerai SB, Pierre-Jacques M, Zhang F (2006) Cost-related 
medication nonadherence among elderly and disabled medicare 
beneficiaries: a national survey 1 year before the medicare drug 
benefit. Arch Intern Med 166: 1829-1835.

11	 Piette JD, Wagner TH, Potter MB, Schillinger D (2004) Health 
insurance status, cost-related medication underuse, and outcomes 
among diabetes patients in three systems of care. Medical Care 42: 
102-109.

12	 Kaiser Commission on Medicaid and the Uninsured (2011) Dual 
eligibles: Medicaid’s role for low-income Medicare beneficiaries.

13	 Druss BG, Marcus SC, Olfson M, Pincus HA (2002) The Most Expensive 
Medical Conditions in America. Health Affairs.  21: 105-111.

14	 Rodbard HW, Green AJ, Fox KM, Grandy S (2010) SHIELD Study 
Group: Impact of type 2 diabetes mellitus on prescription medication 
burden and out-of-pocket healthcare expenses. Diabetes Res Clin 
Pract 87: 360-365. 

15	 Smith-Spangler C, Bhattacharya J, Goldhaber-Fiebert JD (2010) 
Diabetes, its treatment, and catastrophic medical spending in 35 
developing countries. Diabetes Care 35: 319-326. 

16	 Piette JD, Heisler M, Wagner TH (2004) Problems paying out-of-
pocket medication costs among older adults with diabetes. Diabetes 
Care 27: 384-391. 

17	 Tseng C, Tierney EF, Gerzoff RB (2008) Race/ethnicity and economic 
differences in cost-related medication underuse among insured 
adults with diabetes: the Translating Research into Action for 
Diabetes Study. Diabetes Care 31: 261-266.

18	 Aikens JE, Piette JD (2009) Diabetic patients’ medication underuse, 
illness outcomes, and beliefs about antihyperglycemic and 
antihypertensive treatments. Diabetes Care 32: 19-24.

19	 Kurlander JE, Kerr EA, Krein S, Heisler M, Piette JD (2009) Cost-related 
nonadherence to medications among patients with diabetes and 
chronic pain: factors beyond finances. Diabetes Care 32: 2143-2148.

20	 Duru OK, Mangione CM, Hsu J (2010) Generic-Only drug coverage 
in the Medicare Part D gap and effect on medication cost-cutting 
behaviors for patients with diabetes mellitus: the translating 
research into action for diabetes study. J Am Geriatr Soc 58: 822-828.

21	 Williams J, Steers WN, Ettner SL, Mangione CM, Duru OK (2013) Cost-
related nonadherence by medication type among Medicare Part D 
beneficiaries with diabetes. Med Care 51: 193-198. 

22	 Adler GS (1994) A profile of the Medicare Current Beneficirary 
Survey. Health Care Financing Rev 15: 153-163. 

23	 Heisler M, Langa KM, Eby EL, Fendrlck AM, Kabeto MU (2004) The 
health effects of restriction on prescription medication use because 
of cost. Med Care 42: 626-634. 

24	 Stata Corp LP (2000) Lakeway Drive. College Station, Texas, USA.

25	 Law MR, Cheng L, Dhalla IA, Heard D, Morgan SG (2012) The effect 
of cost on adherence to prescription medications in Canada. CMAJ 
184: 297-302.

26	 Krobot KJ, Miller WC, Kaufman JS, Christensen DB, Preisser JS 
(2004) The disparity in access to new medication by type of health 
insurance: lessons from Germany. Med Care 42: 487-491.

27	 Zhang JX, Meltzer DO (2015) Out-of-pocket payment and cost-related 
medication non-adherence. Edorium J Med 2: 1-3.

28	 Lipska KJ, Ross JS, Van Houten HK, Beran D, Yudkin JS (2014) Use and 
out-of-pocket costs of insulin for type 2 diabetes mellitus from 2000 
through 2010. JAMA. 311: 2331-2333. 

29	 Greene JA, Riggs KR (2015) Why is there no generic insulin? Historical 
origins of a modern problem. The New England Journal of Medicine 
372: 1171.


