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Abstract

Purpose—The purpose of this study was to assess whether providing medication adherence 

information with or without motivational interviewing improves diabetes and lipid control.

Methods—Study participants were adult members of a health system in southeast Michigan, 

were using both oral diabetes and lipid-lowering medications, and had glycated hemoglobin 

(HbA1C) or low-density lipoprotein cholesterol (LDL-C) levels not at goal. Participants were 

randomly assigned to receive usual care (UC) – n=567; have medication adherence information 

provided to their physician (AI) – n=569; or have AI and receive motivational interviewing though 

trained staff (AI + MI) – n=556. Primary outcomes were HbA1C and LDL-C levels at 18 months 

post-randomization.

Results—Primary outcomes were not significantly different between patients in the AI or AI + 

MI study arms when compared with UC. Similarly, neither oral diabetes nor lipid-lowering 

medication adherence was significantly different between groups. Patient participation in the AI + 

MI arm was low and limit the interpretation of the study results, but post-hoc analysis of the AI + 

MI study arm showed that the number of MI sessions received was positively associated with only 

oral diabetes medication adherence.

Conclusion—Neither AI nor MI significantly improved diabetes and lipid control when 

compared with UC. Moreover, patient participation appeared to be a particular barrier for MI. 
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Non-adherence is common among patients who take prescription medications 

chronically.1, 2 It has been previously shown that approximately 40% of patients with 

hyperlipidemia and diabetes use less than 80% of their prescribed dose of medications,3 and 

these adherence estimates comport the findings of others.4–7 Non-adherence to glucose 

lowering drugs among patients with diabetes increases the risk of hospitalization and 

mortality8, 9 and healthcare costs.10

Interventions to improve medication adherence for chronic conditions are often 

disappointingly ineffective, especially when one considers the degree of change observed 

for the amount of resources invested.11, 12 Some studies suggest that providing patients 

feedback on their level of medication use13, 14 and having them share in treatment 

decisions15 may increase adherence, while other studies have shown that providing 

adherence information to patients or physicians has limited impact on adherence.16–18

Motivational interviewing (MI) is a non-confrontational, patient-centered technique to elicit 

positive behavioral change.19 Reflective listening is used to guide patients to identify 

discrepancies between their current behavior and their broader personal values.20 The 

technique also attempts to promote patient motivation and self-confidence (i.e., self-

efficacy) to make these changes.21 Therefore, MI encourages patient-driven behavioral 

change and may be useful in improving medication adherence, as has been suggested in a 

number of small studies.22–24 The effectiveness of MI on improving diabetes outcomes is 

not known. Although small studies seem to indicate potential benefits,25 recent trials in 

clinical settings and with longer durations of follow-up have failed to demonstrate positive 

results.26–28 The overall effectiveness of MI in improving diabetes medication adherence is 

also not clear.29, 30

Given the importance of medication adherence to diabetes control, perhaps a combined 

approach, such as providing medication adherence information to clinicians and 

administering MI to patients, is warranted. The primary goal of this study was to assess 

whether providing AI with or without MI resulted in improved diabetes and lipid control as 

reflected in glycated hemoglobin (HbA1C) and low-density lipoprotein cholesterol (LDL-C) 

levels, respectively. Secondary outcomes included changes in oral diabetes medication 

adherence, changes in lipid-lowering medication adherence, and the proportion of 

individuals in each study arm experiencing a major atherosclerotic disease (AD) event.

METHODS

Study population and setting

The Multi-arm Intervention Diabetes Adherence Study was approved by the Institutional 

Review Board of Henry Ford Health System; the study was also in compliance with the 

health system’s Health Insurance Portability and Accountability Act policy. Data are 
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presented in accordance with the CONSORT guidelines.31 Study participants were members 

of a large health system serving southeast Michigan and metropolitan Detroit. Between July 

1, 2007 and January 1, 2008, potential eligible participants meeting the following criteria 

were identified: age ≥18 years, a member the health plan with prescription drug coverage in 

both 2007 and 2008, ≥1 HbA1C measurement with the last value ≥7%, ≥1 LDL-C 

measurement with the last value ≥100 mg/dL, and ≥1 prescription for both an oral diabetes 

medication and a lipid-lowering medication. Patients were not eligible to participate if they 

had been in hospice care or hospitalized ≥90 days, if they were participating in any other 

study involving diabetes management or medication adherence, or if their primary care 

provider did not consent to be part of the study. Eligible patients were sent a letter inviting 

them to participate, and those who refused were not eligible for randomization.

Study design and randomization

Patients receiving treatment for both diabetes and hyperlipidemia were randomized to one of 

the three following arms: 1) usual care (UC), 2) adherence information provided to 

clinicians (AI) to discuss with patients, and 3) adherence information provided to clinicians 

to discuss with patients and motivational interviewing provided directly to patients via an 

“adherence clinic” (AI + MI). The adherence clinic consisted of nurses and pharmacists 

trained in providing MI.

In order to meet recruiting goals, two different waves of patient recruitment were 

implemented on June 19, 2008 and October 13, 2008. Study individuals were randomized 

within blocks of 3 (i.e., each block of 3 patients had individuals assigned to all 3 arms in 

random order) within strata defined by the patient’s provider. To achieve a nearly equal 

distribution of patients assigned to each study arm for each provider, a two-step 

randomization process was used. A random number generator was first used to randomly 

sort each participating physician’s list of enrolled patients. The order of treatment arm 

assignment was then randomly selected for each physician’s patient list of participating 

patients. The team statistician notified the project coordinator, who provided this 

information on treatment assignment to the clinical team.

For individuals randomized to arms 2 and 3, medication adherence was calculated (as 

described below) using electronic prescription and fill information. These adherence 

measures were then provided as an automated electronic message to the patient’s primary 

care physicians via the electronic prescription writing application, Rcopia (DrFirst Inc., 

Rockville, MD). Participating clinicians could view these data, along with the latest HbA1C 

and LDL-C measurements, at the time of reviewing, writing, and refilling prescriptions. 

Physicians interested in more information could also view trends in a patient’s medication 

adherence over time by drug class. Clinicians receiving this information were given 

instruction on how to interpret and discuss these with their patients.

Participants enrolled in study arm 3 received additional support through an “adherence 

clinic.” The clinic consisted of nurses and pharmacists (i.e., “coaches”) trained in using MI 

to promote medication adherence. Training included simulated encounters with standardized 

patients and didactic lessons. Simulated patient encounters were recorded and an 

independent reviewer rated each interaction regarding the correct application of MI 
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techniques. Six coaches (3 pharmacists and 3 registered nurses) passed the training; four of 

these coaches were also certified diabetes educators. Individuals randomized to receive arm 

3 had up to six sessions with an adherence coach. The initial session involved either a face-

to-face visit or a phone discussion, and the subsequent 5 sessions involved a phone 

discussion. Follow-up sessions were scheduled to occur every 3 months. In addition to using 

MI, coaches had delegated authority to make medication adjustments. Because the study 

design involved interaction between the research team, adherence clinic staff, and patients, 

none of these groups were blinded to study arm assignment.

Ascertainment of study outcomes

Laboratory results, medication adherence, and major atherosclerotic disease events were 

obtained through available electronic data sources, including the electronic medical record, 

pharmacy claims, and encounter codes (i.e., diagnostic and procedural codes). Glycated 

hemoglobin levels were reported in both National Glycohemoglobin Standardization 

Program (NGSP) units and International Federation of Clinical Chemistry (IFCC) units.32 

The method of estimating medication adherence using pharmacy claims has been previously 

described.3 In order to assess medication adherence at the various time points post-

randomization (i.e., 6, 12, and 18 months), medication use for the 3 months preceding each 

of these follow-up time points was assessed. The total days’ supply of medication was 

obtained from pharmacy claims. To prevent under- and over-counting the total days’ supply, 

the proportion of a prescription which predated but extended into the 3-month observation 

period was added in, and the proportion that extended past the 3-month observation block 

was prorated. Adherence was estimated as the total days’ supply in the 3-month period 

divided by then number of days of observation (i.e., 90 days).

As previously described,33 major AD events were identified through encounter diagnoses 

and procedural codes in the electronic medical record, as well as death data from the 

Michigan Department of Community Health. Individuals were considered to have a history 

of atherosclerotic disease if they had a prior diagnosis of coronary heart disease (i.e., 

myocardial infarction, unstable angina, or coronary revascularization), cerebrovascular 

disease (i.e., a cerebrovascular accident, a transient ischemic attack, or carotid 

revascularization), or peripheral vascular occlusive disease at any time prior to 

randomization. Programmers blinded to the treatment assignment of study individuals 

performed outcome ascertainment using the aforementioned electronic data sources.

Statistical analysis

The primary study outcome was HbA1C levels and LDL-C levels at 18 months following 

randomization. Secondary outcomes included the following post-randomization: HbA1C 

and LDL-C levels at 6 and 12 months; adherence to oral diabetes medications at 6, 12, and 

18 months; adherence to lipid lowing medications at 6, 12, and 18 months; and major AD 

events at 18, 24, and 36 months. The composite outcome encompassing major AD events 

included coronary heart disease (CHD) events (i.e., unstable angina [USA], fatal and non-

fatal acute myocardial infarction [AMI], coronary revascularization), cerebrovascular events 

(i.e., transient ischemic attack [TIA], fatal and non-fatal cerebrovascular accident [CVA], 
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and cerebrovascular revascularization), and peripheral vascular occlusive disease (PVOD) 

events (i.e., hospitalization, revascularization, amputation, or death).

For samples size calculations, it was assumed that ~50% of individuals in the AI + MI group 

would not have contact with the adherence clinic. Moreove, it was estimated that 550 

individuals in each study arm (with an effective size of 275 individuals in the AI + MI arm) 

would provide 80% power to detect differences of 0.3% in HbA1C and 6.1 mg/dL in LDL-C 

between UC and AI and differences of 0.4% in HbA1C and 7.4 mg/dL in LDL-C between 

UC and AI + MI.

Baseline characteristics of study participants were compared using chi-squared analyses for 

categorical variables and analysis of variance for normally distributed continuous variables. 

Analyses of study outcomes were performed according to intention-to-treat. For individuals 

who were lost to follow-up, the last available values were carried forward. For major AD 

events, it was assumed that individuals did not have any events following the point at which 

they were lost to follow-up. Analysis of variance was used to compare differences in 

HbA1C, LDL-C, adherence to diabetes medications, and adherence to lipid-lowering 

medications between study arms. The number of atherosclerotic disease events per study 

arm was compared using a chi-squared test. Logistic regression analysis was used to assess 

for goal attainment (i.e., the dichotomous characterization of study outcomes – HbA1C 

<7.0%, LDL-C levels <100 mg/dL, and medication adherence >80%) and for differences in 

major AD events between study arms.

Several post-hoc analyses were performed. Spearman’s rank correlation and linear 

regression were used to analyze the relationship between the number of MI sessions 

completed and study outcomes at the various follow-up time intervals. A “per protocol” 

analysis was performed including only individuals who continued to be in the study at each 

follow-up time interval (i.e., without carrying forward data). The primary and secondary 

outcomes were reanalyzed adjusting for demographic and baseline characteristics. Lastly, 

the number of MI sessions was analyzed for correlation with changes in study outcomes.

All analyses were performed using SAS version 9.2 (SAS Institute Inc., Cary, NC).34 

Significance thresholds were adjusted to account for number of analyses, and thus, a type-I 

α of 0.0125 was selected for the analyses of the primary outcomes.

RESULTS

There were 3,799 individuals who met the eligibility criteria between July 1, 2007 and 

January 1, 2008 (Figure 1). Of these, 2,107 individuals were excluded or were not eligible to 

participate for predefined reasons. The remaining 1,692 individuals were randomized into 

one of the 3 treatment arms – UC (n = 567), AI (n = 569), and AI + MI (n = 556).

The baseline characteristics of study individuals are shown in Table 1. There were small but 

statistically significant differences in the mean age (P=0.029), baseline HbA1C levels 

(P=0.036), and baseline high-density lipoprotein cholesterol levels (P=0.033) between study 

arms. Baseline medication adherence was similar for individuals in the UC, AI, and AI + MI 

Pladevall et al. Page 5

Diabetes Educ. Author manuscript; available in PMC 2016 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



arms at 75.5%, 75.9%, and 74.8%, respectively for oral diabetes medication (P=0.883) and 

71.4%, 69.7%, and 69.4%, respectively for lipid-lowering medication (P=0.633).

Neither of the primary outcomes, HbA1C and LDL-C levels at 18 months post-

randomization, were significantly different for AI or AI + MI when compared with UC 

(Table 2). Similarly, none of the secondary outcomes were significantly different for AI or 

AI + MI when compared with UC. These secondary outcomes included HbA1C and LDL-C 

levels at other time points (i.e., 6 months and 12 months post-randomization), oral diabetes 

medication adherence and lipid lower medication adherence at 6, 12, and 18 months post-

randomization, and the proportion experiencing a major atherosclerotic disease event by 18, 

24, and 36 months post-randomization.

Redefining outcomes as the likelihood of achieving goal levels for diabetes control (HbA1C 

<7%), lipid control (LDL-C <100 mg/dL), oral diabetes medication adherence (>80% 

adherence), and lipid-lowering medication adherence (>80% adherence) showed similar 

results (Table 3). Both the AI and AI + MI study arms were not significantly different from 

the UC in the likelihood of achieving treatment goals. Similarly, the likelihood of having a 

major atherosclerotic disease event was not significantly between arms.

Of the patients randomized to UC, AI, and AI + MI, 57 patients (16 deaths and 41 health 

plan disenrollments), 69 patients (19 deaths and 50 health plan disenrollments), and 54 

patients (23 deaths and 31 health plan disenrollments) were not available for follow-up, 

respectively. Analogous per protocol analyses to those above showed similar results (Tables 

E1 and E2 of the online supplement).

Of the 556 individuals in the AI + MI study arm, the mean number of visits by 18 months 

post-randomization was 1.15 (SD 1.54, range 0–6). Baseline characteristic of individuals in 

the AI + MI study arm who had one or more visits (n=272) were compared with those who 

had no visits (n=284) (data not shown). Patients without visits had significantly lower levels 

of adherence when compared with patients with at least a visit. Given the level of follow-up, 

a post-hoc analysis of individuals assigned to the AI + MI arm was performed to assess the 

relationship between number of adherence clinic encounters and the outcomes (Table E3 of 

the online supplement). There was no significant correlation between the number of 

adherence clinic encounters at 6, 12, and 18 months post-randomization and either HbA1C 

or LDL-C levels at these time points, and there was no statistically significant correlation 

between visits and lipid-lowering medication adherence at any time point. The only positive 

finding was a weak, albeit statistically significant correlation between the number of visits 

prior to the 12- and 18-month time points and oral diabetes mediation adherence 

(Spearman’s correlation coefficient [ρ] = 0.105, P=0.014 and ρ=0.094, P=0.027, 

respectively).

Adjusting for demographic characteristics and baseline status for each outcome also did not 

reveal any significant differences (Supplemental Tables E4 and E5). Finally, assessing the 

relationship between the number of MI sessions and the change in each study outcome did 

not show any significant correlations (Supplemental Table E6).

Pladevall et al. Page 6

Diabetes Educ. Author manuscript; available in PMC 2016 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



DISCUSSION

This large randomized controlled trial assessed the effects of providing patient medication 

adherence information to providers with and without additional motivational interviewing 

provided by trained staff. The results showed that neither intervention significantly 

improved diabetes or lipid control as measured by HbA1C and LDL-C levels, respectively.

Although studies suggest that MI may improve medication adherence35 and promote other 

positive behavioral changes, such as smoking cessation,36, 37 this study highlights some of 

the limitations inherent in administering behavior interventions in large patient populations. 

In particular, MI was offered without cost (and in some cases with a small monetary 

incentive for participation) to patients by staff trained in MI techniques. Nevertheless, 

patient participation was poor with slightly less than half (49%) of patients having one of 

more MI sessions at 18 months following randomization despite multiple attempts to engage 

the individuals assigned to AI + MI. Moreover, patients who might have benefited the most 

from the intervention (i.e., individuals with the lowest levels of adherence) were also the 

ones least likely to participate. Therefore, it is uncertain whether the relationship found 

between the number of MI sessions and medication adherence among patients in this 

treatment arm was a result of the behavioral technique or if these findings simply reflect a 

selection bias for individuals already motivated to change.

Poor patient uptake has been seen in another recent controlled intervention to use MI to 

improve diabetes control.38 In this study, Lakerveld and colleagues randomly assigned 314 

individuals to a lifestyle intervention which included motivational interviewing and problem 

solving treatment administered through 6 face-to-face counseling session and 3 telephone 

sessions; the 308 individuals in the control arm received health brochures. Individuals in the 

intervention group completed a median of 2 face-to-face sessions and 2.3 telephone 

sessions. After 12 months of follow-up, the mean diabetes and cardiovascular risk was not 

significantly different between treatment arms. However, even in other well-designed, 

randomized studies where coaches were frequently evaluated on their MI technique and 

patient participation with the MI intervention was higher, investigators failed to show 

demonstrable improvements in diabetes control39 or medication adherence40, 41 as a result 

of the intervention. These prior studies, as well the current study, question the practicability 

and real-world effectiveness of MI to evoke robust improvements in diabetes management. 

On the other hand, there is some evidence to suggest that MI may contribute to improved 

adherence to highly active antiretroviral therapy among patients with HIV infection.42–45

Similar to an earlier study in this health system population,46 providing patient adherence 

information to clinicians did result in a marked improvement in medication adherence. 

Medication adherence information was again provided electronically so that it was visible to 

primary care physicians at the time of writing and renewing prescriptions. Since nearly all 

prescriptions were being written electronically, it was expected that this information would 

be seen at the time of treatment decisions and would elicit contemporaneous patient-

physician discussions regarding adherence. Unfortunately, it was beyond the scope of the 

current study to objectively measure whether such discussions occurred or whether this 

information was ignored, as has been seen for other non-interruptive electronic alerts.47 
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Extinction or “alert fatigue” may occur when physicians are exposed to repeated alerts or 

have to deal with multiple competing demands.48–50 Moreover, it can be concluded that the 

longer study period of this intervention, as compared with the earlier trial (i.e., adherence 

measured out to 18 months as compared with 1 year),46 did not result in increases in 

physician adoption sufficient to evoke greater levels of patient medication adherence.

Other study limitations must be considered, as well. First, this study was carried out at a 

single, large integrated health system. Therefore, the clinical culture or patient population 

may not reflect those at other locations. Second, significant baseline differences were noted 

between patients randomized to each of the study arms. However, these differences were not 

likely to be clinical significant or overly influential on the study results, since adjusting for 

these characteristics did not result in significant outcome differences between study arms. 

Lastly, the measurement and frequency of the primary, laboratory outcome measures (i.e., 

HbA1C and LDL-C) relied on both patients seeing their PCP and physicians ordering these 

tests as part of routine care. While this lack of standardization may have resulted in missed 

opportunities to assess glycemic and lipid control, we did not observe differences in the 

frequency of these measurements between treatment arms.

SUMMARY AND IMPLICATIONS

This study shows that neither providing AI to physicians nor combining AI to physicians 

with motivational interviewing support to patients had significant impacts on diabetes and 

lipid control when compared with usual care. Although poor participation precluded 

assessing the true efficacy of the intervention as designed, the intervention was ineffective 

on a population level despite the allocation of considerable resources.12

Therefore, the effectiveness of MI by diabetes educators as a general method to promote 

better disease management remains unproven. It is important to note, however, that the 

collective assessment of treatment effectiveness can overshadow beneficial effects in 

subgroups of individuals.51 It is possible that some individuals may benefit from MI and/or 

repeated discussions about medication adherence, as suggested by the observed relationship 

number of MI sessions and diabetes medication adherence. However, preemptively 

identifying individuals who will benefit clinically from MI will be a challenge, since 

patients at highest risk (i.e., those with the lowest levels of medication adherence) appear to 

be the most reluctant to participate. This suggests that either additional resources (e.g., 

patient incentives) are needed or a different approach is required to evoke positive 

behavioral changes. Clearly, adherence is a complex problem with potentially multiple 

“phenotypes,”52 so the challenge remains to find interventions that can be tailored to 

individual needs, have high retention rates, result in improved clinical outcomes, and are 

both feasible and sustainable within the reality of current health care.12

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Flow diagram detaining patient recruitment, exclusion, enrollment, and study arm 

randomization for the multi-arm adherence intervention trial. Also shown are the individuals 

lost to follow-up due to death or health plan disenrollment after randomization. The post hoc 

per protocol analysis consisted of individuals who remained after removing those lost to 

follow-up.
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Table 1

Baseline characteristics of individuals randomized to each study arm

Variable Adherence intervention group P-value

UC (n=567) AI (n=569) AI + MI (n=556)

Age (years) – mean ± SD 64.9 ± 11.5 63.3 ± 10.9 64.5 ± 10.5 0.029

Female – no (%) 302 (53) 270 (47) 266 (48) 0.092

Race-ethnicity – no (%)

 African American 224 (40) 237 (42) 238 (43) 0.726

 White 297 (52) 294 (52) 281 (51)

 Other or unknown 46 (8) 38 (7) 37 (7)

HbA1C (%) – mean ± SD (in mmole/mole)† 8.0 ± 1.4 (63.9 ± 
15.3)

8.2 ± 1.4 (66.1 ± 
15.3)

8.0 ± 1.3 (63.9 ± 14.2) 0.036*

LDL-C (mg/dL) – mean ± SD† 99.9 ± 31.4 98.5 ± 33.8 97.1 ± 31.5 0.362

HDL-C (mg/dL) – mean ± SD† 46.3 ± 12.2 45.1 ± 11.8 44.5 ± 11.6 0.033*

Serum creatinine (mg/dL) – mean ± SD† 1.1 ± 0.4 1.1 ± 0.3 1.2 ± 0.9 0.138

Systolic blood pressure (mmHg) – mean ± SD 133.6 ± 15.4 132.3 ± 15.3 133.2 ± 15.8 0.457

Diastolic blood pressure (mmHg) – mean ± SD 74.8 ± 10.0 75.6 ± 9.3 75.0 ± 9.2 0.451

Body mass index (kg/m2) – mean ± SD 33.6 ± 6.4 33.4 ± 6.8 33.7 ± 7.2 0.846

History of atherosclerotic disease – no (%) 66 (12) 59 (10) 59 (11) 0.766

Insulin Use – no (%) 187 (33) 191 (34) 192 (35) 0.860

Oral hypoglycemic medication used – no (%)

 Biguanide 335 (59) 364 (64) 347 (62) 0.234

 Thiazolidinediones 78 (14) 85 (15) 73 (13) 0.673

 Sulfonylureas 327 (58) 341 (60) 337 (61) 0.575

 Alpha-glucosidase Inhibitors 5 (1) 4 (1) 3 (1) 0.792

 Meglitinides 8 (1) 3 (1) 2 (<1) 0.094

Lipid-lowering medication used – no (%)

 Statins 446 (79) 452 (79) 443 (80) 0.908

 Ezetimibe 73 (13) 77 (14) 90 (16) 0.243

 Fibrates 59 (10) 51 (9) 50 (9) 0.628

 Niacin 7 (1) 6 (1) 5 (1) 0.861

 Bile acid sequestrants 9 (2) 4 (1) 3 (1) 0.147

Adherence – oral diabetes medication – mean ± SD‡ 75.5 ± 35.4 75.9 ± 35.1 74.8 ± 36.1 0.883

Adherence – lipid-lowering medication – mean ± SD‡ 71.4 ± 37.0 69.7 ± 37.4 69.4 ± 37.4 0.633

UC denotes usual care; AI, adherence information given to treating primary care clinicians; AI + MI, adherence information given to treating 
primary care clinicians and motivational interviewing administered through an adherence clinic; SD, standard deviation; HbA1C, glycated 
hemoglobin; mmole/mole, millimole of HbA1C per mole of hemoglobin; and LDL-C, low density lipoprotein cholesterol.

*
P-value<0.05 for the comparison across all 3 treatment arms.

†
Represents the last measured laboratory value in the year prior to randomization.
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‡
Adherence was measured on a scale of 0–100, representing the estimated proportion of medication taken as prescribed in the 3-month period prior 

to randomization.
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Table 3

Comparison between study arms for the achievement of treatment goals or the occurrence of major 

atherosclerotic events.

Outcome Comparison of study arms

AI vs. UC OR (95% CI) AI + MI vs. UC OR (95% CI)

Achievement of HbA1C goal of <7% (<53.0 mmole/mole)

 By 6 months 0.83 (0.64, 1.08) 0.89 (0.69, 1.16)

 By 12 months 1.03 (0.79, 1.33) 0.97 (0.74, 1.25)

 By 18 months 0.98 (0.76, 1.27) 0.98 (0.76, 1.28)

Achievement of LDL-C goal of <100 mg/dL

 By 6 months 1.09 (0.85, 1.39) 1.09 (0.85, 1.39)

 By 12 months 1.05 (0.82, 1.35) 1.18 (0.92, 1.51)

 By 18 months 0.99 (0.77, 1.28) 1.04 (0.80, 1.34)

Achievement of oral diabetes medication adherence of >80%

 By 6 months 0.95 (0.75, 1.22) 1.09 (0.85, 1.39)

 By 12 months 0.99 (0.78, 1.26) 1.07 (0.83, 1.37)

 By 18 months 0.95 (0.74, 1.21) 1.05 (0.82, 1.35)

Achievement of lipid-lowering medication adherence of >80%

 By 6 months 0.94 (0.74, 1.19) 0.97 (0.76, 1.23)

 By 12 months 1.01 (0.80, 1.28) 1.00 (0.79, 1.26)

 By 18 months 1.01 (0.79, 1.29) 0.99 (0.78, 1.25)

Occurrence of a major atherosclerosis disease event

 By 18 months 1.52 (0.93, 2.47) 0.69 (0.39, 1.24)

 By 24 months 1.31 (0.92, 1.86) 0.93 (0.64, 1.36)

 By 36 months 1.13 (0.84, 1.52) 1.00 (0.74, 1.36)

UC denotes usual care; AI, adherence information given to treating primary care clinicians; AI + MI, adherence information given to treating 
primary care clinicians and motivational interviewing administered through an adherence clinic; OR, odds ratio; CI, confidence interval; HbA1C, 
glycated hemoglobin; mmole/mole, millimole of HbA1C per mole of hemoglobin; and LDL-C, low density lipoprotein cholesterol.
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