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EPoor medication adherence is a 
primary cause of worse glyce-
mic control outcomes in type 2 

diabetes (1). Alternatively, consistent 
self-care activities can reduce long-
term diabetes complications (2). A 
growing body of literature shows that 
patient-provider interactions have an 
influence on patient medication use 
behaviors (3,4). For example, patient 
dissatisfaction with physician com-
munication is associated with worse 
medication adherence (5). Racial and 
ethnic minority patients are at greater 
risk than white patients for strained 
relationships and poorer communi-
cation with providers that can result 
in delayed or less-than-optimal care 
(6). An important question, then, is 
how health care providers’ approaches 
to relationships with patients might 
influence patients’ health behaviors 
outside the clinic, particularly for 
those from historically marginalized 
communities.

Patient-centered care (PCC) is a 
model of clinical practice aimed at 
shifting patient-provider relationships 
from authoritarianism to shared deci-
sion-making (7). PCC is described as 
“providing care that is respectful of 
and responsive to individual patient 
preferences, needs, and values and 

ensuring that patient values guide 
all clinical decisions” (8). Patient 
empowerment has emerged as a key 
element in the care of patients with 
chronic diseases and has been inte-
grated into models of diabetes patient 
education, whereby patients have the 
“knowledge, skills, attitudes, and 
self-awareness necessary” to effec-
tively self-manage their condition 
(9). The underlying tenet of PCC 
and empowerment approaches is that 
patients who see their own values, 
priorities, and constraints reflected in 
a treatment plan will be more moti-
vated and able to follow that plan 
(7,9). Our research tests a conceptual 
model in which patient empower-
ment acts as a mediating factor in 
the relationship between PCC and 
medication adherence among patients 
with diabetes.

Exploring the impact of PCC on 
medication adherence is important 
because adherence is a serious and 
vexing problem in diabetes care. 
Diabetes medication adherence rates 
have been estimated to be between 
36 and 85%, depending on the study 
population (10). Poor adherence to 
medication regimens is a root cause 
of substantial worsening of disease, 
death, and increased health care costs 
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in the United States, whereas better 
adherence is correlated with better 
clinical outcomes (4). Interventions 
to improve adherence show mixed 
results; those that are successful are 
often complex and costly (11). Better 
understanding potential improve-
ments in medication adherence that 
can be gained through physician 
interactions with patients, a com-
paratively cost-effective method, is a 
worthwhile endeavor. 

Type 2 diabetes has been labeled 
an epidemic in many American 
Indian (AI) communities, with 
national AI prevalence rates more 
than double those observed in 
the general U.S. population (12). 
Diabetes is a major cause of mor-
tality and a significant contributor 
to cardiovascular disease, the num-
ber one cause of death for AIs and 
Alaskan Natives (ANs) (13). Low 
medication adherence contributes 
to the prevalence of poor diabetes 
outcomes for AI/AN communities. 
A 2014 study of >300,000 diabetes 
patients revealed that AI/AN patients 
were significantly more likely to have 
poor glycemic control as indicated 
by high A1C levels and were signifi-
cantly less likely to adhere to their 
oral diabetes medications compared 
to non-Hispanic whites (14). These 
disparities have complex causes 
rooted in the effects and process of 
colonization that contribute to cur-
rent social determinants of health 
found in many AI communities in 
the United States (15).

Previous research on PCC and 
self-care behaviors for diabetes have 
largely controlled for patients’ race 
in their analyses rather than examin-
ing these factors within racial/ethnic 
groups. The benefits of PCC for 
racial and ethnic minority patients 
have been more closely examined in 
the realm of cancer treatment, where 
multiple studies have found a positive 
correlation with adherence, survival, 
and quality of life (6). To date, this 
study is the first of which we are 
aware to investigate the relation-
ships between PCC, empowerment, 
and medication adherence in the 
treatment of AI patients with type 2 
diabetes. 

Methods 
The Maawaji’ idi-oog Mino-ayaawin 
(Gathering for Health) study is a 
community-based participatory re-
search collaboration between the 
University of Minnesota (UMN) and 
five Anishinabe (Ojibwe) communi-
ties in the upper Midwest region of 
the United States. The project is sup-
ported by resolutions from each tribal 
government. Community Research 
Councils composed of tribal mem-
bers and health care providers at each 
site are active research partners. All 
study procedures were reviewed and 
approved by the UMN and national 
Indian Health Service institutional 
review boards. 

Staff at the partnering tribal 
clinics generated simple random 
probability samples from medical 

records to form a recruitment list 
for the study. Patients who were ≥18 
years of age, had a diagnosis of type 
2 diabetes, lived on or near one of 
the five partnering reservations, and 
self-identified as AI were eligible 
for inclusion. Selected patients were 
mailed a study invitation letter with 
mail and call-in refusal options. A 
total of 194 participants completed 
a baseline computer-assisted per-
sonal interview (67% response rate) 
between 2013 and 2015. Participants 
received $50 for survey participa-
tion and a traditional gift of wild 
rice. Data for this report include 
responses from the 166 participants 
in the study sample who were taking 
medication(s) as part of their diabetes 
treatment regimen. 

Statistical Analysis
We used SPSS version 23 (IBM 
Corp., Armonk, N.Y.) to estimate 
descriptive statistics and bivariate as-
sociations among study variables. For 
multivariate analyses, we ran a series 
of ordinary least squares regressions 
in SPSS. 

Measures
All survey measures were piloted for 
feedback with AI adults and further 
adapted by Community Research 
Council members.

PCC was measured with an adapted 
version of the Patient Assessment of 
Chronic Illness Care Short Form (16), 
including eight questions assessing a 
variety of PCC activities (Table 1). 
For these questions, participants were 

TABLE 1. Participant Endorsement (%) of Diabetes Care Provider PCC Activities in the Past 
6 Months

None of the 
Time

Some of the 
Time

Most of the 
Time

All of the 
Time

Asked for your ideas to make treatment plan? 60.7 28.3 5.2 5.8

Asked to talk about problems with medication? 48.7 29.3 11.5 10.5

Asked how visits with other providers were going? 62.8 23.0 8.9 5.2

Asked questions about your health habits? 45.0 36.1 11.5 7.3

Given a copy of your treatment plan? 51.3 18.8 12.6 17.3

Contacted after a visit to see how things were going? 60.2 23.0 9.4 7.3

Referred to a dietitian, health educator, or counselor? 41.4 36.6 11.0 11.0

Satisfied that your care was well organized? 21.6 27.4 34.7 16.3
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asked to think specifically about their 
primary care provider (PCP) who 
is responsible for diabetes care. Res-
ponse options for the continuous 
measure used in multivariate analyses 
ranged from 1 = none of the time to 
4 = all of the time, and we used an 
overall mean score, where higher val-
ues indicate greater endorsement of 
PCC items.

We measured medication adher-
ence with the Morisky Medication 
Adherence Scale (MMAS) (17). The 
MMAS includes four items with yes-
or-no response options summed so 
that higher scores indicate higher lev-
els of adherence.

A sum score was created for dia-
betes empowerment assessed with the 
Diabetes Empowerment Scale-Short 
Form (18).

We also included several demo-
graphic variables in the analyses: 
self-reported sex (0 = male, 1 = female), 
age, reservation residential status (off = 
0, on = 1), and educational status.

Results
Table 1 displays participant endorse-
ment of various PCC activities. A 
majority of participants said they 
had been referred to other providers 
and discussed medication and health 
habits with their PCP at some, most, 
or all visits. More than half of respon-
dents said they were never asked for 
ideas to make a treatment plan, given 
a copy of the treatment plan, asked 
about visits with other providers, or 
contacted after a visit. 

Descriptive results and bivariate 
relationships among study variables 
are displayed in Table 2. PCC and 
diabetes empowerment were each 
positively and significantly (P <0.05) 
related to reports of medication 
adherence. Furthermore, men and 
older participants reported higher 
levels of adherence than women or 
younger participants. 

Figure 1 displays a conceptual 
model guiding our multivariate ordi-
nary least squares regression analyses. 

■ FIGURE 1. Conceptual model.

TABLE 2. Descriptive Statistics and Bivariate Correlations for All Study Variables
    1 2 3 4 5 6 7

1. Sex (female = 1) 1.00            

2. Reservation residential 
status (on = 1)

0.02 1.00          

3. Educational attainment 0.13 –0.12 1.00        

4. Age (years) 0.03 –0.13 0.11 1.00      

5. PCC –0.06 0.10 0.00 –0.01 1.00    

6. Medication adherence –0.16* 0.02 0.15 0.28** 0.18* 1.00  

7. Diabetes empowerment 0.01 0.05 0.12 0.02 0.16* 0.20** 1.00

Percentage or mean (SD) 55.73 78.65 1.55 (0.91) 46.32 (12.2) 0.84 (0.67) 2.53 (1.26) 16.03 (2.90)

*Correlation is significant at the 0.05 level (two-tailed).

**Correlation is significant at the 0.01 level (two-tailed).

We followed suggested steps for test-
ing mediation among a set of three 
variables, X, Y, and M (19), with a 
series of regression models assuming 
X = PCC (independent variable), Y = 
medication adherence (outcome), and 
M = diabetes empowerment (the pro-
posed mediator). 

First, we examined associations 
between X and Y after adjusting 
for control variables (Table 3, Step 
1) and found that PCC was signifi-
cantly and positively associated with 
medication adherence. Second, we 
determined whether X was associ-
ated with the mediator M (Table 3, 
Step 2). Results show that PCC was 
significantly associated with diabe-
tes empowerment after accounting 
for the effects of control variables. 
Third, we investigated a model (Table 
3, Step 3) in which both X and M 
are regressed on the outcome Y. After 
including diabetes empowerment in 
the model, the standardized coef-
ficient for the relationship between 
PCC and medication adherence was 
reduced slightly (Step 1 compared to 
Step 3) from β = 0.16 to β = 0.12 and 
dropped from statistical significance. 
Those reporting higher levels of dia-
betes empowerment were also more 
likely to report better medication 
adherence, even after accounting for 
all control variables and PCC. Taken 
together, these analyses suggest that 
the effects of PCC on medication 
adherence are partially mediated by 
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increases in diabetes empowerment 
associated with PCC. 

Discussion
Our findings include the first reports 
of which we are aware of AI patient 
endorsement of PCC activities. 
Diabetes-related PCC during at least 
some clinical visits was reported by 
<60% of patients for seven of eight 
items (Table 1) in the domains of 
patient activation, goal-setting, and 
follow-up (16). A minority of study 
participants said that PCC activities 
happened all of the time. Nearly 40% 
of participants reported that their 
PCP asked them for ideas when mak-
ing a treatment plan, which is com-
paratively higher than the 29.2% en-
dorsement made by diabetes patients 
in a separate, non-AI–specific study 
sample (20). Still, given the preva-
lence of type 2 diabetes among AI pa-
tient populations, as well as the doc-
umented value of PCC in decreasing 
complications, these data highlight 
opportunities for improvement in the 
delivery of diabetes care through the 
adoption of PCC strategies.

Our results show that PCC and 
patient empowerment were each sig-
nificantly and positively correlated 
with diabetes medication adherence. 
In addition, PCC was correlated with 
patient empowerment. Multivariate 
regression analyses suggest that 
patient empowerment partially 
mediates effects between PCC and 
medication adherence. This work 
supports previous research reporting 

positive correlations between multi-
ple aspects of PCC and medication 
adherence (2–4) and provides new 
evidence that patient empowerment 
factors may mediate this relationship. 

Attention to medication adher-
ence is generally focused on factors 
that are assumed to be under indi-
vidual patient control (11). Framing 
medication adherence in this way 
prevents deep consideration of the 
broader contexts that directly affect 
behavior. For many AI patients, expo-
sure to high rates of physical and 
mental health comorbidities, pov-
erty, and violence (15) are systemic, 
historically anchored, and intergen-
erational. This helps to explain the 
disparity in diabetes medication 
adherence between Caucasian and 
AI/AN patients documented in ear-
lier work. Our findings suggest that 
PCC and patient empowerment may 
be methods of engaging with AI dia-
betes patients in a clinical context to 
understand and overcome these chal-
lenges to promote better medication 
adherence.

These findings are observational 
in nature, and our cross-sectional 
study design limits strong conclusions 
about the causal ordering of study 
variables. We operationalized PCC 
as a summation of endorsements of a 
range of patient-centered constructs; 
future research is needed to elucidate 
the specific mechanisms of PCC that 
may be more or less impactful on 
health outcomes and patient behav-

ior. Our findings, in concert with 
results from previous studies, bolster 
the evidence that physicians’ efforts to 
incorporate individual patients’ cul-
tural values, needs, and preferences 
strengthen the patient-provider rela- 
tionship and could have a positive 
inf luence on medication adher-
ence behavior (4–7). Future work 
should investigate models of dia-
betes care that incorporate AI 
cultural values, including those that 
involve stakeholders outside of the 
patient-physician dyad.

Many AI communities face a 
type 2 diabetes crisis. Practical strat-
egies are needed to help improve the 
management of this disease. This 
study demonstrates that providers 
can use PCC to promote empow-
erment among AI diabetes patients 
and potentially improve medication 
adherence rates. As Dr. William Osler 
once said, “The good physician treats 
the disease; the great physician treats 
the patient who has the disease.”
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