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Abstract

 Background—Cost-related non-adherence (CRN) is prevalent among individuals with 

diabetes and can have significant negative health consequences. We examined health and non-

health-related pressures and the use of cost-reducing strategies among the U.S. adult population 

with and without diabetes that may impact CRN.

 Methods—Data from the 2013 wave of National Health Interview Survey (n=34,557) were 

used to identify the independent impact of perceived financial stress, financial insecurity with 

healthcare, food insecurity, and cost-reducing strategies on CRN.
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 Results—11% (n=4,158) of adults reported diabetes. 14% with diabetes reported CRN, 

compared to 7% without. Greater perceived financial stress (Prevalence Ratio (PR)=1.07 [95% CI: 

1.05 to 1.09]), financial insecurity with healthcare (PR=1.6 [95% CI: 1.5 to 1.67]), and food 

insecurity (PR=1.30 [95% CI: 1.2 to 1.4]) were all associated with a greater likelihood of CRN. 

Asking the doctor for a lower cost medication was associated with a lower likelihood of CRN 

(PR=0.2 [95% CI: 0.2 to 0.3]), and 27% with CRN reported this. Other cost-reducing behavioral 

strategies (using alternative therapies, buying prescriptions overseas) were associated with a 

greater likelihood of CRN.

 Conclusions—Half of adults with diabetes perceived financial stress, and one-fifth reported 

financial insecurity with healthcare and food insecurity. Talking to a health care provider about 

low-cost options may be protective against CRN in some situations. Improving screening and 

communication to identify CRN and increase transparency of low-cost options patients are 

pursuing may help safeguard from the health consequences of cutting back on treatment.
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 INTRODUCTION

Lack of affordability is one of the primary reasons why patients do not adhere to therapeutic 

recommendations (20% of the U.S. population), and this problem is especially concerning 

among those who manage a chronic condition.1 Cost-related non-adherence (CRN) to 

treatment plans may put chronically-ill patients at risk for avoidable complications. CRN 

may include taking a smaller or less frequent dose of medications, delaying or not fulfilling 

therapeutic recommendations, and borrowing medicines from others.2 The relationship 

between risk factors and CRN is complex, and contributing factors go beyond objectively-

measured financial resources. Some low-income individuals report continuing to take their 

medication as prescribed despite serious cost pressures, while some high-income individuals 

or those with generous insurance coverage may engage in CRN despite manageable out-of-

pocket costs.3,4

Studies report rates of CRN between 20–40% among people with diabetes, and further 

investigation of contributing factors are needed to inform effective screening and counseling 

practices in this group to reduce the high rates of complications that worsen health status.2,5 

CRN is associated with worse glycemic control and declines in functioning.6 People with 

diabetes have medical expenditures 3 times higher to those without diabetes,7 and as a result, 

face challenges with adhering to their diabetes regimens, with only about a quarter adhering 

to all of their medicines.8,9 Comorbidity contributes to CRN. One-third of Medicare 

Beneficiaries with diabetes report having 5 or more chronic conditions.10

Several studies suggest that social determinants of health that contribute to financial burdens 

are not easily identifiable in a clinical encounter and may be important risk factors for CRN 

and poor diabetes outcomes. Associations between perceived financial burden and poor 

glucose control among diabetes patients in outpatient clinics have been observed.11 Rates of 

food insecurity are as high as 54% among older adults with diabetes12, and those pressures 
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may lead to decreased adherence to diabetes self-care behaviors and worse glycemic 

control.13,14,15 Dietary regimens are common therapeutic strategies integral to prevention 

and effective management of chronic disease, yet also vulnerable to CRN. National Health 

Interview Survey (NHIS) data have shown that 1 in 3 chronically ill adults report that they 

are unable to afford food, medication or both, and CRN is more common among those with 

food insecurity.16

Among those managing chronic illness, two-thirds of patients who engage in CRN never tell 

their physicians17, and the ability of physicians’ to identify such patients remains poor.18 

Fewer than half of patients with diabetes report discussing the cost of medications with their 

physicians, although over 75% express that such communications were important.19 One 

study with diabetes patients has shown that those who use alternative therapies are more 

likely to engage in CRN.20

We are not aware of any studies that have examined whether health and non-health related 

financial stress, influence diabetes patients’ risk of CRN. We are also not aware of any 

nationally representative studies that have examined whether patients who engage in 

different cost-reducing behaviors such as asking the doctor for a lower cost regimen or using 

alternative therapies have higher or lower rates of CRN. Such inquiry may have implications 

for improved screening practices to identify patients who may be engaging in CRN, and the 

design of interventions to promote adherence despite the costs that patients experience, 

especially for individuals who manage diabetes.

Using the 2013 NHIS, our aim was to 1) examine health and non-health-related financial 

burden risk factors for CRN and cost-reducing behavioral strategies utilized among adults 

with diabetes compared to those without, and 2) examine the associations between burdens, 

cost-reducing strategies, and CRN among those with diabetes. We hypothesized that risk 

factors for CRN would be more pronounced among those with diabetes compared to those 

without, the magnitude of each risk factor on CRN would be high for those with diabetes, 

and cost-reducing strategies would be associated with lower rates of CRN.

 METHODS

 Data Source

The NHIS is a cross-sectional household interview survey of a nationally representative 

sample of noninstitutionalized households that comprise 90,000 individuals from 35,000 

families each year.21 The NHIS uses a complex, multistage area probability sample 

design.21 From each participant family, one adult is randomly selected, and information on 

them is collected with the Sample Adult Core questionnaire. Written informed consent was 

collected for all participates.

 Analytic Sample

The current study analyzed NHIS data from 2013. The analytic sample included only adults 

ages 18 years of age and older. The final unweighted sample included 34,557 adults 

(weighted response rate of 81.7%), and 4,158 of these individuals were identified as having 
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diabetes, based on affirmative responses to the question: “Have you ever been told by a 

doctor or other health professional that you have diabetes or sugar diabetes?”

 Measures

We used the 22 questions (see Table 1) focused on financial pressures to identify four 

possible domains of economic burden that might influence respondents’ risk of CRN. We 

used principal axis factor analysis with a varimax rotation to identify multi-item measures: 

CRN behaviors, perceived financial stress, financial insecurity with healthcare, and food 

insecurity. Items with factor loadings greater than 0.60 were included within a factor. 

Cronbach’s α evaluated internal consistency of each factor.

 Cost-Related Non-Adherence (CRN)—The main outcome of interest was CRN 

measured by three items (α = 0.9) that asked participants whether they engaged in any of the 

following behaviors over the past 12 months to save money (yes versus no): skipped 

medication doses, took less medicine, and delayed filling a prescription. CRN was analyzed 

as a dichotomous variable, with a positive response to any of the three items indicating CRN 

to accommodate differences in compensatory behaviors individuals may engage in.22

 Perceived financial stress—Perceived financial stress was measured by six items (α 

= 0.9) that asked how worried the respondent was about 1) medical costs of healthcare, 2) 

paying rent/mortgage/housing costs, 3) medical costs of an illness/accident, 4) paying 

monthly bills, 5) not having enough money for retirement, 6) maintaining standard of living. 

All items were measured on a 4-point Likert scale ranging from ‘very worried’ to ‘not 

worried at all’. For descriptive analyses, each item was dichotomized based on the 

distribution of responses. For regression models, all items were summed to create a score for 

perceived financial stress that ranged from 4 – 24, with higher scores indicating greater 

stress.

 Financial insecurity with healthcare—Financial insecurity with healthcare was 

measured by four items (α = 0.7) that asked participants if during the past 12 months they 

could not afford 1) dental care, 2) eyeglasses, 3) seeing a specialist, or 4) follow-up care. All 

items were measured by a dichotomous response option. For regression models, all items 

were summed to create a score for financial insecurity with healthcare that ranged from 0–4, 

with higher scores indicating greater financial insecurity.

 Food insecurity—Food insecurity was measured by four items (α = 0.9) that asked 

participants if 1) they cut the size of or skipped meals because they did not have money 

(y/n), and how often it was true that 2) they could not afford to eat balanced meals, 3) food 

did not last before they had money to get more, 4) they worried food would run out before 

they got money to buy more. The last 3 items were measured on a 3-point Likert scale 

ranging from ‘never true’ to ‘often true’, and were dichotomized based on the distribution of 

responses (used for descriptive analyses). For regression models, all items were then 

summed to create a score for food insecurity that ranged from 0 – 4, with higher scores 

indicating greater food insecurity.
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 Changes to health insurance coverage—Changes to health insurance coverage 

was assessed with the following item: “At any time during the past 12 months, did changes 

take place related to your health insurance” (y/n).

 Cost-reducing strategies—Behavioral strategies to manage medication costs were 

examined. Specifically, respondents reported whether in the past 12 months they engaged in 

each of the following behaviors to save money: 1) asked their doctor for a lower cost 

medication (y/n), 2) used alternative therapies (y/n), and 3) bought prescription drugs from 

another country (y/n). They were also asked about participation in government assistance 

programs such as WIC, SNAP, receipt of welfare income, or programs that provide rent 

support.

Clinical characteristics and demographic characteristics were also measured.

 Analyses—Analyses used SAS (v.9.4) and SUDAAN (v.11.01) taking the NHIS 

sampling design and survey weights into account in order to produce nationally 

representative estimates. Data were weighted using the full sample one-year health interview 

weight for NHIS. Statistical significance was assigned based on a Type 1 error level of 

α=0.05 or 95% CI for estimates of population statistics.

Population-based estimates of characteristics of adults with and without diabetes in the U.S. 

were estimated using SAS 9.4 Proc SurveyFreq and Proc SurveyMeans commands. 

Estimates were compared using Student’s T tests and chi-square tests of independence with 

the Rao-Scott complex sample design adjustment.

After creating the four composite measures of potential risk factors for CRN described 

previously, we examined differences between respondents with and without diabetes with 

respect to these risk factors (perceived financial stress, financial insecurity with healthcare, 

food insecurity, and changes to health insurance coverage), and items assessing cost-

reducing behavioral strategies (asked their doctor for a lower cost medication, used 

alternative therapies, bought prescription drugs from another country, used government 

assistance programs). All estimates were compared using chi-square tests of independence 

with the Rao-Scott complex sample design adjustment.

Multivariate Poisson regression was used to examine the relationship between potential 

predictors of CRN, including factors related to health and non-health-related economic 

burden, and cost-reducing behavioral strategies. The interaction of burden-items and age, as 

well as cost-reducing behavioral strategies and burden items on CRN were also further 

examined. Models were estimated in SUDAAN with Taylor Series variance estimation to 

account for the complex sample design. Models were estimated using the NHIS analysis 

weight and were adjusted for age, income-to-needs ratio, health insurance, and additionally 

for burden-related items for models examining cost-reducing behavioral strategies on CRN.

 RESULTS

The mean age of the sample was 46 years, and 48% were male. Eleven percent (n=4,158) 

reported physician-diagnosed diabetes. Compared to the population without diabetes, adults 
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with diabetes were older (60 versus 45 years, p<0.001), and included a higher percentage of 

individuals who identified as Black/African American (p<0.001), met federal guidelines for 

poverty (p<0.001), and were covered by health insurance (p<0.001) (Table 2). Respondents 

with diabetes also reported higher body mass index (BMI) and obesity (p<0.001), and a 

greater average number of comorbidities (p<0.001) compared to respondents without 

diabetes.

Compared to those without diabetes, a higher proportion of adults with diabetes endorsed 

various forms of financial insecurity with healthcare, perceived financial stress, food 

insecurity, and CRN, except 2 items where no group differences were observed: worried 

about saving for retirement, and cutting back on meals due to lack of money (Figure 1).

The diabetes group reported more individuals who asked their doctor for a lower cost 

medication (27% vs. 13.5%, p<0.001) and used government assistance programs (22% vs. 

17%, p<0.001) compared to those without diabetes (Figure 2).

Differences in demographic, clinical and economic characteristics were observed by CRN 

status and age (see Table, Supplemental Digital Content 1). More adults with diabetes 

reported engaging in CRN behaviors over the past year than respondents without diabetes 

(14% vs. 7%, p<0.0001). Respondents with diabetes also were more likely than other 

respondents to report financial insecurity with healthcare (22% vs. 15%, p<0.0001), food 

insecurity (24% vs. 17%, p<0.0001), and changes to their health insurance coverage over the 

past year (2.2% vs. 1.6%, p<0.05). No differences in perceived financial stress were 

observed between the two groups.

Greater perceived financial stress (Prevalence Ratio (PR)=1.07 [95% CI: 1.05 to 1.09]), 

greater financial insecurity with healthcare (PR=1.6 [95% CI: 1.5 to 1.7]), and greater food 

insecurity (PR=1.3 [95% CI: 1.2 to 1.4]) were all associated with a greater likelihood of 

engaging in CRN behaviors over the past year when adjusted for age, income-to-needs, and 

health insurance coverage (Table 3). For those between the ages of 18–64 compared to those 

65+, the effect of perceived financial stress on CRN was higher (PR=1.06 [95% CI: 1.03 to 

1.1]), however financial insecurity with health care (PR=0.8 [95% CI: 0.7 to 0.9]) and food 

insecurity were lower (PR=0.99 [95% CI: 0.8 to 1.1]). There was no significant association 

observed between changes to health insurance over the past year and CRN.

Asking the doctor for a lower cost medication was reported by 27% of individuals with 

diabetes, and associated with a lower likelihood of engaging in CRN over the past year when 

adjusted for age, income-to-needs, health insurance coverage, perceived financial stress, 

financial insecurity with healthcare, and food insecurity (PR=0.2 [95% CI: 0.2 to 0.3]). . 

However, the effect of asking for a lower cost medication on CRN actually increased with 

greater food insecurity (PR=1.3 [95% CI: 1.2 to 1.5]). In contrast, using alternative therapies 

(PR=1.8 [95% CI: 1.4 to 2.2]), and buying prescriptions drugs from another country 

(PR=1.9 [95% CI: 1.5 to 2.4]) as cost-reducing behavioral strategies were associated with a 

greater likelihood of engaging in CRN behaviors. However, the effect of using alternative 

therapies on CRN decreased with greater financial insecurity with healthcare (PR=0.7 [95% 
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CI: 0.6 to 0.8]) and food insecurity (PR=0.8 [95% CI: 0.7 to 0.9]). There was no significant 

association observed between using government assistance programs and CRN.

 DISCUSSION

Diabetes complications are among the 10 leading causes of death and improving diabetes 

outcomes is a national priority.23 Understanding the complex relationships among social 

determinants of health that pose barriers to effective diabetes management is a first step to 

this end. This is the first study that has examined the influence of both health-related and 

non-health related perceived stressors and potential cost-reducing strategies on CRN in a 

nationally representative sample of adults with diabetes. We found that half of adults with 

diabetes perceived financial stress, and one-fifth reported financial insecurity with healthcare 

and food insecurity. These factors were associated with a significant increase in CRN 

behaviors regardless of age, income, and insurance status. We also found that cost-reducing 

behavioral strategies that may not engage the healthcare provider (e.g. using alternative 

therapies, buying prescription drugs from another country) were associated with significant 

increased risk of CRN. These findings are consistent other recent studies showing that 

problems with fulfilling basic needs may prompt CRN behaviors among people with 

diabetes.13,14,15

The Affordable Care Act (ACA) aims to increase access to healthcare, yet key gaps in 

coverage and high rates of cost-sharing make financial burden a reality for patients with 

diabetes.24 Second, Aside from prescription costs associated with diabetes care, recurring 

expenses include capillary blood glucose meters and test strips, insulin syringes, finger-

lancing devices and lancets, insulin pumps, continuous glucose monitors and their sensors, 

and diabetic-friendly foods. The ACA provides few details about coverage of diabetes 

supplies and secondary prevention treatments, such as statin drugs or annual eye exams, 

making coverage highly variable across plans, and individuals with diabetes susceptible to a 

host of burdens that also include fulfilling basic needs. Greater attention to the perceived 

stress and financial insecurity that complex diabetes management poses is needed, both from 

a policy perspective and in the context of ongoing dialogue between individual patients and 

their healthcare teams.

We found that close to a quarter of adults with diabetes reported food insecurity, and this 

was strongly associated with CRN. Patients’ glycemic control is greatly influenced by their 

diet. Food insecurity is not only a risk factor for developing diabetes, but it also contributes 

to diabetes complications when coping behaviors stray from clinical recommendations.25 

Individuals with diabetes who experience food insecurity have also been shown to use more 

urgent care services.26 While we were able to examine a series of behaviors that suggest 

food insecurity, the NHIS lacks more in-depth information on the causes of these behaviors. 

The reasons for food insecurity may be multifactorial and may require more careful 

consideration of low-cost options for an individual with diabetes. For an individual with 

diabetes struggling with food insecurity, food banks, shelters, and free-meals typically do 

not provide food that that is suitable for a diabetes-friendly diet.25 For such individuals, 

conversation between them and their healthcare providers should consider how to effectively 

prioritize diet in the context of financial stress and other health-related insecurities.
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We found that more people with diabetes compared to those without asked their doctor for 

lower cost medication and they were less likely to engage in CRN. This finding supports the 

importance of discussions with providers about ways to address cost barriers around a 

therapeutic regimen. Such discussions often lead to a low-cost alternative as seen in our 

prior work.17 However, we found that the presence of food insecurity actually does not 

provide a safeguard for CRN, suggesting that communication may be unproductive for some 

social determinants, thus leading the patient to make decisions and trade-offs on their own. 

Fewer than half of patients report discussing the cost of medications with their physicians, 

while over 75% report that such communications are important.19 Patients report many 

barriers to discussing affordability challenges with their provider including a belief that no 

solution is available, time constraints, and embarrassment.19,27 More attention to productive 

communication around addressing low-cost options is needed.

We found that adults with diabetes who use alternative therapies and buy prescriptions 

overseas were two times more likely to engage in CRN compared to those who did not 

utilize such strategies. This finding is consistent with other work that has shown that unmet 

healthcare needs due to cost is more common among individuals with diabetes using 

alternative therapeutic approaches.20 Alternative approaches may have therapeutic benefit to 

patients, but may also indicate personal choice, less faith in allopathic medications, or other 

factors that prompt patients to forego their prescribed regimen in the face of cost pressures. 

We also found that financial health insecurity and food insecurity decreases the impact of 

using alternative therapies on CRN, suggesting that individuals may also shift of available 

resources to these therapies that usually are not covered by insurance,. Because patient 

disclosure of the use of alternative therapies to physicians is often low28, physicians need to 

specifically inquire about their use. Many individuals turn to international markets for low-

cost prescription medications only after experiencing extreme financial pressures, and even 

if they are able to purchase some medications abroad, the current study suggests they still 

may have higher rates of CRN. We found that despite financial stress, this relationship still 

holds, suggesting that the mechanisms that prompt individuals to buy prescriptions overseas 

are complex. Safety and efficacy of therapies bought overseas is concerning given the 

heterogeneity in regulation of drug manufacturers (particularly those in low- and middle-

income countries).29 Further research is needed to understand why CRN is high among 

those who buy therapies overseas, and how these practices impact health.

There are limitations to this study that should be noted. NHIS data are cross-sectional; 

therefore, the direction and mechanisms of causality between cost-reducing behavioral 

strategies and CRN cannot be definitively determined. We also do not know if those 

reporting CRN are cutting back on diabetes medication or medications for other health 

conditions. This was a secondary analysis of survey data. Items used to generate the burden-

related constructs in this study and CRN behaviors are based upon available data, and there 

may be other items or ways to frame questions that would strengthen reliability. However 

the items used to construct these factors are consistent with other work that has used 

validated measures.15,22 We did not have access to data to verify the CRN behaviors 

reported in this study against pharmacy-claims or medical records, which would strengthen 

confidence in self-report data, however the rates of CRN that we found are in line with those 

reported in other work.1,2,5
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This study has important implications for behavioral interventions, clinical practice, and 

policy. Diabetes management is complex and policy reforms continue to be needed to make 

it more affordable. We need to screen for social determinants of health, given that CRN is 

one consequence of failing to address social issues closely intertwined to health outcomes. 

Since both structural barriers and communication gaps make it difficult for providers to be 

fully aware of the perceived financial burden their patients face or the strategies patients 

adopt to address these burdens, systems need to be put into place to screen for these. Given 

the increased use of technology in care settings, there are many opportunities to streamline 

screening practices in a way that facilitates transparency and communication with providers. 

Such tools could potentially link patients more readily to appropriate low-cost resources. 

Screening questions should assess both health and non-health-related stressors as a starting 

point to initiate conversations with the care team about barriers to adherence. Self-

management interventions may also encourage individuals with diabetes or other chronic 

conditions to ask their doctor about low-cost treatment options and provide skills training in 

having conversations with their providers around options they are using or considering. 

Increased communication and transparency of factors affecting adherence may also 

safeguard patients from the health consequences of cutting back on treatment and care, and 

move the needle towards improved diabetes outcomes.
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Figure 1. 
Health and non-health-related burden items and cost-related non-adherence (CRN) with and 

without diabetes, National Health Interview Survey 2013.

Chi-square tests were used to examine differences between those with and without diabetes. 

*p<.05, **p<.01, ***p<.001
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Figure 2. 
Use of cost-reducing behavioral strategies among individuals with and without diabetes, 

National Health Interview Survey, 2013.

Chi-square tests were used to examine differences between those with and without diabetes. 

*p<.05, **p<.01, ***p<.001
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Table 1

Characteristics of financial burden items from exploratory factor analysis, National Health Interview Survey 

2013.

Factor Loadings

Survey items CRN behaviors Perceived Financial Stress Financial 
insecurity with 

healthcare

Food insecurity

Couldn’t afford dental care, past 12 m 0.1 0.1 0.6 0.1

Couldn’t afford eyeglasses, past 12 m 0.1 0.1 0.6 0.1

Couldn’t afford to see a specialist, past 12 m 0.2 0.1 0.7 0.04

Couldn’t afford follow-up care, past 12 m 0.2 0.1 0.7 −0.0

How worried are you about…medical costs of 
healthcare

0.2 0.8 0.2 −0.0

How worried are you about…paying rent/
mortgage/housing costs

0.04 0.7 0.1 0.2

How worried are you about…medical costs of 
illness/accident

0.2 0.8 0.2 −0.04

How worried are you about…paying monthly 
bills

0.05 0.8 0.1 0.2

How worried are you about…money for 
retirement

0.06 0.7 0.1 0.1

How worried are you about…maintaining 
standard of living

0.12 0.8 0.1 0.1

Cut size or skipped meals because not enough 
money

0.12 0.01 0.1 0.6

Could not afford to eat balanced meals −0.02 0.03 0.1 0.7

Food did not last before had money to get more 0.01 0.04 0.1 0.8

Worried food would run out before got money to 
buy more

0.05 0.1 0.03 0.8

Skipped medication doses to save money, past 12 
m

0.8 0.1 0.1 0.1

Took less medicine to save money, past 12 m 0.8 0.1 0.1 0.1

Delayed filling a prescription to save money, past 
12 m

0.8 0.2 0.2 0.1

Any family member delay seeking medical care, 
12m?

0.2 0.1 0.3 0.03

Medical bills being paid off over time 0.02 0.1 −0.1 −0.1

Couldn’t afford prescription medicine, past 12 m 0.5 0.1 0.4 0.1

Couldn’t afford mental health care/counseling, 
past 12 m

0.1 0.02 0.4 0.1

How worried are you about…credit card 
payments

−0.04 0.3 −0.1 −0.02

How worried are you about…paying for 
children’s college

0.1 0.3 −0.0 −0.1

Unable to pay medical bills 0.0 0.1 0.2 0.2

Get sick or have accident, worried about paying 
medical bills

0.2 0.5 0.2 −0.04

Cronbach alpha coefficient α 0.9 0.9 0.7 0.9
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Table 2

Sample characteristics of the population with and without diabetes.

Factor Total
(N=34,708)

%
[95% CI]

No Diabetes
(N=30,527)

%
[95% CI]

Diabetes
(N=4,158)

%
[95% CI]

Age (Mean [95% CI]) 46.7
[46.4 to 47.0]

45.1
[44.8 to 45.4]

60.3
[59.7 to 60.9]

Male 48.1
[47.4 to 48.8]

47.9
[47.2 to 48.7]

49.6
[47.7 to 51.4]

Race/Ethnicity

  White/Caucasian 81.7
[81.0 to 82.3]

82.0
[81.4 to 82.7]

78.8
[77.0 to 80.4]

  Black/African American 13.1
[12.5 to 13.7]

12.7
[12.1 to 13.3]

16.3
[14.8 to 17.8]

  American Indian 0.8
[0.6 to 1.0]

0.8
[0.6 to 1.0]

1.1
[0.6 to 1.7]

  Asian 3.9
[3.6 to 4.2]

4.0
[3.6 to 4.3]

3.4
[2.6 to 4.2]

  Multiple Race 0.3
[0.2 to 0.3]

0.3
[0.2 to 0.4]

0.2
[0.05 to 0.4]

Income-to-needs ratio

  Poverty 26.2
[25.5 to 27.0]

25.5
[24.7 to 26.3]

32.2
[30.1 to 34.2]

  Above Poverty level 73.7
[72.9 to 74.4]

74.4
[73.6 to 75.2]

67.7
[65.7 to 69.8]

Health insurance coverage (% yes) 92.7
[92.4 to 93.1]

92.4
[92.0 to 92.8]

95.2
[94.4 to 96.0]

BMI (Mean [95% CI]) 27.6
[27.5 to 27.7]

27.1
[27.1 to 27.3]

31.3
[31.0 to 31.5]

  Normal weight 37.0
[36.3 to 37.7]

39.5
[38.6 to 40.3]

16.7
[15.2 to 18.2]

  Overweight 34.3
[33.6 to 35.1]

34.7
[33.9 to 35.5]

31.1
[29.1 to 33.1]

  Obese 28.5
[27.8 to 29.2]

25.7
[24.9 to 26.5]

52.1
[49.9 to 54.2]

Years living with diabetes
(Mean [95% CI])

13.9
[13.2 to 14.6]

Type of medication regimen

  No medication 91.4
[91.0 to 91.7]

23.1
[21.5 to 24.7]

  Diabetic pills only 5.7
[5.4 to 6.0]

50.6
[48.7 to 52.5]

  Insulin only 1.3
[1.2 to 1.5]

12.8
[11.5 to 14.1]

  Insulin and diabetic pills 1.4
[1.2 to 1.6]

13.3
[11.9 to 14.7]

Number of comorbidities 1.0
[1.0 to 1.04]

0.8
[0.8 to 0.88]

2.3
[2.3 to 2.4]

CI=confidence interval
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Table 3

Multiple variable regression models examining health and non-health-related burden factors, and cost-

reducing behavioral strategies predictive of cost-related non-adherence behaviors (CRN) among the population 

with diabetes (n=4,158).

Factor Cost-related non-adherence behaviors
Estimate [95% CI]

Burden-related items1

Perceived financial stress 1.07 [1.05 to 1.09]

Financial insecurity with healthcare 1.6 [1.5 to 1.7]

Food insecurity 1.3 [1.2 to 1.4]

Changes to health insurance over the past year 1.4 [0.8 to 2.4]

Cost-reducing behavioral strategies2

Asking the doctor for lower cost medication 0.2 [0.2 to 0.3]

Using alternative therapies 1.8 [1.4 to 2.2]

Bought prescription drugs from another country 1.9 [1.5 to 2.4]

Use of government assistance programs 1.1 [0.9 to 1.3]

CI=confidence interval

1
Models adjusted for, income-to-needs ratio, age, health insurance

2
Models adjusted for multiple chronic conditions, income-to-needs ratio, age, health insurance, perceived financial stress, financial insecurity with 

healthcare, and food insecurity
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