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ABSTRACT

Milky, Gediwon M.S., Purdue University, August 2018. Shared Decision Making,
Patient Satisfaction and Medication Use Behavior among Patients with Diabetes. Major
Professor: Joseph Thomas III.
The objectives for this study were to assess association between demographic
variables and clinical variables with shared decision making, to assess association
between shared decision-making and patient satisfaction with care, and to assess
association between shared decision-making and adherence to anti-diabetic medication
among patients with diabetes. An observational retrospective cohort study design was
employed to achieve the objectives using data from the 2011 to 2014 Medical
Expenditure Panel Survey (MEPS). To be included in the sample, MEPS respondents
had to have a diagnosis for diabetes, be 18 years old or older, have identified a usual
source of care, and made a visit to that usual source of care in the prior 12 months.
Patients who had missing responses on survey items used to assess shared decision
making or satisfaction with care, those who had less than two prescription claims for noninsulin anti-diabetic medication, those who had reported cognitive limitation, and those
who had proxy responders to survey items were excluded. A total of 797 respondents
met the sample selection criteria and were included in the study sample. A majority (52
percent) of the sample was 45 to 64 years old, 57 percent was female, and 54 percent was
non-white. A shared decision-making score was calculated for each patient based on
responses to seven survey items. Satisfaction with care was measured using a global
health care rating survey item, approximately 12 months following assessment of shared
decision making. Medication adherence was assessed for approximately 12 months
following assessment of shared decision-making. Medication Possession Ratio (MPR)

xix
was calculated for each patient, and patients with an MPR score of 85 percent were
considered as adherent while patients with MPR less than 85 percent were considered as
non-adherent. Multivariate logistic regression was used to examine association between
demographic variables and clinical variables with shared decision-making. Variables
associated with high shared decision making in the adjusted model include younger age,
female sex, having public insurance, and having an excellent perceived health status.
Multivariate linear regression was used to assess association between shared decisionmaking and satisfaction with care. After adjusting for demographic and clinical
variables, high shared decision-making was associated with approximately 40 percent
higher satisfaction with care than low shared decision making (effect estimate=0.396,
p<0.0001). Multivariate logistic regression was used to assess association between
shared decision-making and adherence to non-insulin anti-diabetic medications. No
association was found between shared decision making and medication adherence as
reflected in medication possession ratio. In conclusion, patients with diabetes who had
high shared decision-making were found to be more satisfied than those who had low
shared decision-making. Shared decision-making among patients with diabetes was not
associated with medication adherence as reflected in medication possession ratio.
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INTRODUCTION

Background
Shared Decision Making
Elwyn et al. have described shared decision making as a process whereby patients
are involved in treatment decision making along with their clinicians based on their
preferences and values of expected outcomes of treatment options (Elwyn et al., 2012).
The process of shared decision making is characterized by involvement of at least two
parties (the patient and provider), information sharing, willingness to participate in the
decision making, and agreement between the parties on treatment decisions (Charles,
Gafni, & Whelan, 1997). Shared decision making has been shown to reduce surgery
rates and associated cost among patients who were eligible for hip and knee replacement
(Arterburn et al., 2012). A potential cost savings of over $9 billion over 10 years was
estimated for shared decision-making for 11 medical conditions among Medicare
beneficiaries (Schoen et al., 2017). Zoffmann and colleagues noted that shared decision
making is especially important in chronic conditions because it may improve patients’
self-care management (Zoffmann, Harder, & Kirkevold, 2008). Qualitative studies
inform that lack of shared decision-making is a barrier for patients’ satisfaction with
treatments and results in non-adherence to prescribed medications (Kountz et al., 2015;
Pages-Puigdemont et al., 2016).

Diabetes Mellitus
Diabetes mellitus is a chronic metabolic disorder characterized by high blood
glucose levels resulting in long-term damage to various organs (Alberti & Zimmet, 1998;
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American Diabetes Association, 2014). The prevalence of diabetes (diagnosed and
undiagnosed) in the United States is about 9.3 percent among all age groups, and 12.3
percent among the adult population (Centers for Disease Control and Prevention, 2014).
People living with diabetes have a higher risk of morbidity and mortality than the general
population (Bertoni, Krop, Anderson, & Brancati, 2002). The cost of diabetes directly
attributable to the disease was estimated to be $7,888 per person in US for the year 2012
(American Diabetes Association, 2013).

Adherence to Anti-Diabetic Medications
The reported rate of adherence to diabetes treatment medications is low and
variable from 31.8 percent to 75.3 percent, with only 67.9 percent of diabetes patients
being fully adherent to their medications (Iglay et al., 2015). Non-adherence to
medications for diabetes treatment is associated with undesirable clinical outcomes
(Asche, LaFleur, & Conner, 2011) and increased health care utilization and mortality (Ho
et al., 2006). Non-adherence has been associated with increased financial cost due to
increased health care utilization. Balkrishnan et al. estimated that a 10 percent increase in
adherence to anti-diabetic medications would reduce cost of health care utilization by 8.6
percent in patients with diabetes (Balkrishnan et al., 2003).

Patient Satisfaction
Patient satisfaction is the perception of patients towards their health care
encounter and how that has aligned with their expectation (AHRQ, 2017b). Some prior
studies have reported that improved patient satisfaction leads to improved adherence to
treatment and improved clinical outcomes (Doyle, Lennox, & Bell, 2013; Ghane et al.,
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2014; van Geffen et al., 2011). Patient satisfaction surveys are also used as proxy
indicators of quality of health care (Centers for Medicare & Medicaid Services, 2014).
Patients unsatisfied with health care provided have been found to be unwilling to adhere
to their medication regimens and other treatment plans (Mahmoudian, Zamani, Tavakoli,
Farajzadegan, & Fathollahi-Dehkordi, 2017; Virgolesi et al., 2017).

Literature Review
Data sources for literature review
The Medline database was searched from 1965 through February 15, 2018 to
identify studies for the literature review. Studies were limited to original human studies
published in English language that were focused on adults. Studies that assessed
association between shared decision-making and satisfaction with care among patients in
any disease conditions were included for review of shared decision-making and
satisfaction with care. Studies that assessed association between shared decision-making
and medication adherence among patients in any disease conditions were included for
review of shared decision-making and medication adherence. Studies that assessed
association between demographic or clinical characteristics and either shared decisionmaking, satisfaction with care or medication adherence among patients with diabetes
were included for review.

Shared Decision Making and Satisfaction with Care
Schreiber and colleagues conducted a mixed qualitative and quantitative study of
45 clinically stable women seeking surgical, medical or expectant miscarriage treatment.
The objectives of the study were to understand factors patients and physicians consider in
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treatment, and to assess satisfaction with care. Women who claimed to be satisfied with
medical care stated that receiving proper medical knowledge and being involved in
decision-making were important reasons for their satisfaction (Schreiber et al., 2016).
Altin and Stock examined association between shared decision-making and
satisfaction with care using a nationwide cross-sectional study. The study included a
random sample of 1,125 German adults. Shared decision-making was assessed using a
single item developed by the Commonwealth Fund. Satisfaction with care was also
assessed using a single item developed by the Commonwealth Fund. They reported that
higher participation in shared decision-making was associated with higher satisfaction
with care (Odds Ratio = 4.02, p < 0.001) (Altin & Stock, 2016).
Ghane and colleagues examined association between shared decision-making and
satisfaction with care at an outpatient clinic serving a low-income community. The study
included 380 patients who had pre-surgical appointments in the clinic. They reported that
greater role in shared decision making was associated with increased satisfaction with
care (beta = 0.51, p < 0.0001) (Ghane et al., 2014).
Napoles-Springer and colleagues conducted a qualitative study of satisfaction
with cancer care among women with ductal carcinoma of breast in California. The
objective was to compare 16 Latino and 18 white women’s understanding of the
treatment decision-making processes and satisfaction with care. Both Latino and nonLatino white women stated that participation in shared decision-making was a key factor
in their satisfaction with care (Napoles-Springer, Livaudais, Bloom, Hwang, & Kaplan,
2007).
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Kjeken and colleagues examined association between involvement in shared
decision-making and satisfaction with care using data from the Oslo rheumatoid arthritis
and ankylosing spondylitis patient registry. The study included 1,193 patients who
completed survey questionnaires. They reported that higher satisfaction with care was
associated with increased likelihood of involvement in medical decision-making (odds
ratio= 4.21. 95% confidence interval = 2.63 to 6.73) (Kjeken et al., 2006).
Golin and colleagues conducted a cross-sectional observational study of 198
type 2 diabetes patients at a hospital-affiliated clinic that mainly served an impoverished
community. The objective was to examine association between diabetic patients’
involvement in shared decision-making and their satisfaction with care. They reported
that involvement of patients in shared decision making was associated with greater
likelihood of satisfaction with care (beta=0.92, p=0.0001) (Golin, DiMatteo, Duan,
Leake, & Gelberg, 2002).
Heatley and colleagues conducted a cross-sectional survey of 3,531 Queensland
women who had given birth within 2 months before survey. The objective was to
examine association between involvement in shared decision-making and satisfaction
with maternity care. They reported that participation in shared decision-making was not
associated with satisfaction with maternity care (Heatley, Watson, Gallois, & Miller,
2015).
Campbell and colleagues examined association between participatory behavior in
shared decision-making and satisfaction with care in a college health center. The study
included 80 student patients at the Virginia Commonwealth University. They reported
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that participation in shared decision-making was correlated with satisfaction with care
(r=5.16, p<0.01) (Campbell, Auerbach, & Kiesler, 2007).
In summary, six studies were found that examined association between shared
decision-making and satisfaction with care (Altin & Stock, 2016; Campbell et al., 2007;
Ghane et al., 2014; Golin et al., 2002; Heatley et al., 2015; Kjeken et al., 2006). Five of
the six studies reported that increased involvement in shared decision making was
associated with higher satisfaction with care (Altin & Stock, 2016; Campbell et al., 2007;
Ghane et al., 2014; Golin et al., 2002; Kjeken et al., 2006). The remaining one study
found no statistically significant association between shared decision making and
satisfaction with care (Heatley et al., 2015). Two qualitative studies were found that
examined involvement in shared decision making which revealed its importance in
satisfaction with care (Napoles-Springer et al., 2007; Schreiber et al., 2016).

Shared Decision Making and Medication Adherence
Ghane and colleagues examined association between shared decision-making and
adherence to treatment recommendations at a low-income outpatient clinic. The study
included 380 patients who had pre-surgical appointments in the clinic. They reported that
high involvement in decision-making was associated with increased adherence to
treatment recommendations (beta=0.22, p=0.02) (Ghane et al., 2014).
Lofland and colleagues conducted an observational claims-linked survey study of
357 adults enrolled in a managed care plan. The objective was to assess association
between shared decision-making and medication non-adherence among patients with
arthritis and inflammatory bowel disease. They reported that patients who participated in
shared decision making had lower medication non-adherence as self-reported using the
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Morisky medication adherence scale, compared to patients who did not participate in
shared decision making (mean=0.17 versus mean=0.41, p=0.001). Medication adherence
measured by Medication Possession Ration (MPR) from pharmacy claims data was not
statistically different between patients who participated in shared decision-making and
patients who did not (Lofland et al., 2017).
Olomu and colleagues conducted a quasi-experimental study of 243 patients with
diabetes and coronary heart disease who visited two federally qualified healthcare
centers. The objective of the study was to assess association between shared decision
making based training of patients and adherence to medications for heart disease
prevention. They reported that shared decision making based training was associated
with increased medication adherence over 6 months (odds ratio=1.79, 95% confidence
interval=1.06 to 3.03, p<0.05) and 12 months (odds ratio=2.43, 95% confidence
interval=1.49 to 3.97, p<0.01) (Olomu et al., 2016).
Pages-Puigdemont and colleagues conducted a qualitative study using focus
group discussions with 36 chronic disease patients. The objective was to explore factors
that influence medication adherence among patients with one or more chronic conditions.
They reported that, patients with chronic conditions stated paternalistic communication
with physicians resulted in unwillingness to adhere to their medication (PagesPuigdemont et al., 2016).
Meo and colleagues conducted a retrospective cohort study of 440,971 patients
with diabetes across 757 Veteran Affairs clinics. The objective was to assess association
between shared decision making and medication adherence. Adherence to oral
hypoglycemic agents was measured using medication possession ratio based on
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administrative data. They reported that no association was found between shared
decision-making and medication adherence (Meo et al., 2017).
Aljumah and Hassali conducted a randomized controlled trial of a pharmacist
intervention based on shared decision-making. The objective was to examine association
between shared decision making and medication adherence among patients with
depressive disorder. A total of 239 patients with depressive disorder were included in the
study. The authors reported that patients who received the shared decision making based
pharmacist intervention had higher medication adherence (mean = 5.79) than patients
who did not receive the intervention (mean=5.04, p = 0.004) using the Morisky
medication adherence scale (Aljumah & Hassali, 2015).
Matthias and colleagues conducted an exploratory observational survey study to
examine association between shared decision making and medication adherence. The
study included 79 patients with mental health conditions that were treated by three mental
healthcare providers at a Veteran Affairs clinic. Shared decision-making was assessed
using an observer-rated shared decision-making scale adapted from Braddock’s informed
decision-making scale. Medication adherence was assessed using the Morisky
medication adherence scale. The authors reported that shared decision-making was
negatively correlated with medication non-adherence (point biserial correlation
coefficient, rpb= - 0.32, p < 0.05) (Matthias et al., 2014).
Bauer and colleagues conducted an observational cohort study of 1,523 patients
with type 2 diabetes using the Diabetes Study of North California survey. The objective
was to assess association between shared decision-making and anti-depressant
medication adherence. Perceived lack of involvement in shared decision-making was
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assessed using a single item question in the survey. Three types of medication adherence
indicators were used which included primary non-adherence, early non-persistence and
new prescription medication gap. Bauer and colleagues reported that perceived lack of
involvement in shared decision-making was associated with increased likelihood of
primary medication non-adherence (relative risk= 2.42, 95% confidence interval 1.13 to
5.16, p=0.02), increased likelihood of early medication non-persistence (relative risk=
1.34, 95% confidence interval =1.11 to 1.62, p<0.01) and higher new prescription
medication gap (beta= 0.05, 95% confidence interval =0.01 to 0.09, p<0.01) (Bauer et al.,
2014).
Tinsel and colleagues conducted a cluster randomized controlled trial of shared
decision-making training for general practitioners. The objectives were to examine the
impact of shared decision-making training of general practitioners on perceived
participation in shared decision-making and medication adherence change among patients
with uncontrolled hypertension and/or comorbid disease condition. A total of 1,120
patients were included in the study. Patients’ perceived participation in shared decisionmaking was assessed using the Shared Decision-Making-Q-9 German version.
Medication adherence was measured at baseline, 6 months later, 12 months later and 18
months later using the Medication Adherence Report Scale. The authors reported that the
intervention, shared decision-making training of general practitioners, had no effect on
perception of involvement in shared decision-making among patients of trained general
practitioners compared to patients of non-trained general practitioners (mean difference
=3.12, p=0.20). They also reported that shared decision-making training had no effect on
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medication adherence of patients of trained general practitioners compared to patients of
non-trained general practitioners (mean difference = 0.67, p=0.20) (Tinsel et al., 2013).
Clark and colleagues conducted a prospective cohort study of 808 women
diagnosed with asthma at the University of Michigan Health System. The objective was
to assess association between shared decision making and medication adherence. Shared
decision-making as well as medication adherence were self-reported. The authors
reported that women who were involved in shared decision-making were more likely to
be adherent than women who were not involved in shared decision-making (odds ratio =
2.41, 95% confidence interval = 1.82 to 3.19, p < 0.01) (Clark, Ko, Gong, & Johnson,
2012).
van Geffen and colleagues conducted a semi-structured qualitative interview
study of 18 patients on treatment with selective serotonin reuptake inhibitor. The
objective was to understand factors related to discontinuation of selective serotonin
reuptake inhibitor. The authors identified that patients who felt their health care
providers did not take them seriously, or had barely communicated them, had a pattern of
discontinuation (van Geffen et al., 2011).
Woolley and colleagues examined association between shared decision-making
and discontinuation of selective serotonin reuptake inhibitors. The cross-sectional survey
study included 403 patients who were diagnosed with major depressive disorder and were
prescribed selective serotonin reuptake inhibitors. The authors reported that patients who
felt uninvolved in treatment decision making were more likely to discontinue treatment
than patient who felt involved in decision-making (odds ratio = 2.29, 95% confidence
interval = 1.23 to 4.26) (Woolley, Fredman, Goethe, Lincoln, & Heeren, 2010).
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Wilson and colleagues conducted a three-arm randomized controlled trial of
treatment decision-making models in 612 adults with poorly controlled asthma. The
intervention was either clinician decision-making or shared decision-making, and the
comparator was usual care model. The objective of the trial was to compare medication
adherence among the treatment decision-making models. Medication adherence was
assessed over a one-year period using a continuous medication acquisition index. The
authors reported that patients who were in the shared decision-making model arm had
higher adherence to asthma medication (all controller medication, inhaled corticosteroids
alone, and long acting beta agonists) than patients who were in the clinician decision
making model arm (mean difference = 0.07 to 0.1, all p-values < 0.029). Patients who
were in the shared decision-making model arm also had higher medication adherence
than patients who were in the usual care arm (mean difference = 0.11 to 0.21, all p-value
< 0.023) (Wilson et al., 2010).
Madsen, McQuaid, and Craighead conducted a survey based prospective
observational study of 50 patients diagnosed with major depressive disorder at
psychiatric clinics of San Diego Veteran Affairs clinic. The objective was to examine
role of interaction of provider collaboration and patient reactance in anti-depressant
medication adherence. The Physician Assessment Questionnaire was used to assess
provider collaboration, which represented shared decision-making. Adherence to antidepressants was assessed using a scripted telephone interview, and proportion of day’s
adherent was calculated. The authors reported that shared decision-making interaction
with patient reactance was important in predicting medication adherence. However, the
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main effect of shared decision-making was not significant in predicting medication
adherence (beta= -0.001, p=0.87) (Madsen, McQuaid, & Craighead, 2009).
Cho and colleagues conducted a cross-sectional survey study of 554 veterans who
were part of the Veteran’s Study to Improve the Control of Hypertension (V-STITCH), a
randomized controlled trial. The objective was to assess association between shared
decision making and medication adherence among patients with hypertension. Shared
decision-making was assessed using a 3-item instrument. Medication adherence was
assessed using the 4-item Morisky medication adherence scale. The authors reported that
patients’ perception of shared decision-making was not significantly associated with
medication adherence, odds ratio=1.02, 95% confidence interval=0.94 to 1.11, p=0.61.
(Cho, Voils, Yancy, Oddone, & Bosworth, 2007).
In summary, thirteen studies were found that examined association between
shared decision making and medication adherence (Aljumah & Hassali, 2015; Bauer et
al., 2014; Cho et al., 2007; Clark et al., 2012; Ghane et al., 2014; Lofland et al., 2017;
Madsen et al., 2009; Matthias et al., 2014; Meo et al., 2017; Olomu et al., 2016; Tinsel et
al., 2013; Wilson et al., 2010; Woolley et al., 2010). Ten of the thirteen studies reported
that increased involvement in shared decision making was associated with higher
medication adherence (Aljumah & Hassali, 2015; Bauer et al., 2014; Clark et al., 2012;
Ghane et al., 2014; Lofland et al., 2017; Madsen et al., 2009; Matthias et al., 2014;
Olomu et al., 2016; Wilson et al., 2010; Woolley et al., 2010). The remaining three
studies reported that no statistically significant association was found between shared
decision making and medication adherence (Cho et al., 2007; Meo et al., 2017; Tinsel et
al., 2013). Two qualitative studies were found that examined involvement in shared
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decision making which revealed its importance in medication adherence (PagesPuigdemont et al., 2016; van Geffen et al., 2011).

Demographic Characteristics and Shared Decision Making
Age and Shared Decision Making
Ghane and colleagues examined association between age and shared decision
making at an outpatient clinic serving mainly a low-income community. The study
included 380 patients who had pre-surgical appointments at the clinic. They reported that
age was not associated with shared decision-making (Ghane et al., 2014).
Zoega and colleagues examined association between age and shared decision
making among 308 hospitalized patients. The objective of the study was to assess
patients’ participation in pain treatment decision and patient satisfaction with care in a
hospital setting. Participation in shared decision-making was assessed using a survey
question reported on a scale of 0 to 10. Higher numbers on scale indicated higher
participation in shared decision-making. The authors reported that patients 18 years to 74
years old had higher participation in shared decision making (median score=8) than
patients over 74 years old (median score=5), p=0.03 (Zoega et al., 2015).
Leung and colleagues examined association between age and shared decision
making among 105 patients with psoriatic arthritis. The objective of the study was to
assess factors related to patient involvement in care and decision-making. They reported
patients who participated in shared decision-making were younger (mean age = 44.2
years + 10.5 years) than patients who did not participate in shared decision-making (mean
age= 51.9 years + 12.4 years), p < 0.001 (Leung et al., 2009).
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Kjeken and colleagues examined association between age and shared decision
making using data from the Oslo rheumatoid arthritis and ankylosing spondylitis patient
registry. The objective was to explore factors associated with shared decision-making.
The study included 1,193 patients who completed survey questions. The authors reported
that greater age was associated with less likelihood of involvement in shared decisionmaking (odds ratio=0.99, 95% confidence interval = 0.97 to 0.99) (Kjeken et al., 2006).
Lofland and colleagues examined association between age and shared decisionmaking in an observational claims-linked survey study. The study included 357 patients
with arthritis and inflammatory bowel disease enrolled in a managed care. The authors
reported that age was not found to be associated with shared decision-making (Lofland et
al., 2017).
In summary, five studies were found that examined association between age and
shared decision-making (Ghane et al., 2014; Kjeken et al., 2006; Leung et al., 2009;
Lofland et al., 2017; Zoega et al., 2015). Three of the five studies reported that
increasing age was associated with decreased involvement in shared decision-making
(Kjeken et al., 2006; Leung et al., 2009; Zoega et al., 2015). The remaining two studies
found no statistically significant association between age and shared decision-making
(Ghane et al., 2014; Lofland et al., 2017).

Race and Shared Decision Making
Ghane and colleagues examined association between race and shared decision
making at an outpatient clinic serving mainly a low-income community. The study
included 380 patients who had pre-surgical appointments at the clinic. They reported that
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no association was found between race and involvement in shared decision-making
(Ghane et al., 2014).
Napoles-Springer and colleagues conducted a qualitative study of treatment
decision-making processes among women with ductal carcinoma of breast in California.
The objective was to compare 16 Latino and 18 white women’s understanding of
treatment decision-making processes, and satisfaction with care. They found that Latino
women stated not being involved in shared decision making, whereas non-Latino white
women stated being involved in shared decision-making (Napoles-Springer et al., 2007).
Lofland and colleagues examined association between race and shared decisionmaking in an observational claims-linked survey study. The study included 357 patients
with arthritis and inflammatory bowel disease enrolled in a managed care. The authors
reported that race was not associated with shared decision-making (Lofland et al., 2017).
In summary, two quantitative studies were found that examined association
between race and shared decision-making (Ghane et al., 2014; Lofland et al., 2017).
Both studies reported that no statistically significant association was found between race
and shared decision-making (Ghane et al., 2014; Lofland et al., 2017). One qualitative
study was found that examined difference in perceptions of involvement in shared
decision making between Latino and non-Latino white women, and found that Latino
women perceived low participation in shared decision making (Napoles-Springer et al.,
2007).

Sex and Shared Decision Making
Ghane and colleagues examined association between sex and shared decision
making at an outpatient clinic serving mainly a low-income community. The study
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included 380 patients who had pre-surgical appointments at the clinic. They reported that
sex was not associated with involvement in shared decision-making (Ghane et al., 2014).
Zoega and colleagues examined association between sex and shared decision
making among 308 hospitalized patients. Participation in shared decision-making was
assessed using a survey question reported on a scale of 0 to 10. Higher numbers on the
shared decision-making scale indicated higher participation in shared decision-making.
The authors reported that sex was not associated with participation in shared decisionmaking (Zoega et al., 2015).
Kjeken and colleagues examined association between sex and shared decision
making using data from the Oslo rheumatoid arthritis and ankylosing spondylitis patient
registry. The objective was to explore factors associated with shared decision-making.
The study included 1,193 patients who completed survey questions. The authors reported
that being male was associated with less likelihood of involvement in shared decisionmaking (odds ratio = 0.99, 95% confidence interval = 0.97 to 0.99) (Kjeken et al., 2006).
Lofland and colleagues examined association between sex and shared decisionmaking in an observational claims-linked survey study. The study included 357 patients
with arthritis and inflammatory bowel disease enrolled in a managed care. The authors
reported that there was a greater proportion of females among those who participated in
shared decision-making than those who did not participate in shared decision-making
(75.0% vs 62.5%; P=0.018) (Lofland et al., 2017).
In summary, four studies were found that examined association between sex and
shared decision-making (Ghane et al., 2014; Kjeken et al., 2006; Lofland et al., 2017;
Zoega et al., 2015). Two of the four studies reported that female patients were more
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likely to be involved in shared decision-making (Kjeken et al., 2006; Lofland et al.,
2017). The remaining two studies found no statistically significant association between
sex and shared decision-making (Ghane et al., 2014; Zoega et al., 2015).

Education and Shared Decision Making
Ghane and colleagues examined association between education status and shared
decision making at an outpatient clinic serving mainly a low-income community. The
study included 380 patients who had pre-surgical appointment at the clinic. They
reported that education status was not associated with involvement in shared decisionmaking (Ghane et al., 2014).
Kjeken and colleagues examined association between education status and shared
decision making using data from the Oslo rheumatoid arthritis and ankylosing spondylitis
patient registry. The objective was to explore factors associated with shared decisionmaking. The study included 1,193 patients who completed survey questions. They
reported that having more than 12 years of education was associated with increased
likelihood of involvement in shared decision making (odds ratio = 1.46, 95% confidence
interval = 1.06 to 2.00) (Kjeken et al., 2006).
Gaston conducted an exploratory cross-sectional survey study of 202 HIV
positive African-American patients. The cross-sectional study assessed association
between education status and shared decision-making. Gaston reported that higher
education status was associated with higher involvement in shared decision-making (beta
= 0.337, p = 0.05) (Gaston, 2013).
In summary, three studies were found that examined association between
education status and shared decision-making (Gaston, 2013; Ghane et al., 2014; Kjeken
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et al., 2006). Two of the three studies reported that higher education status was
associated with increased involvement in shared decision-making (Gaston, 2013; Kjeken
et al., 2006). The remaining study found no statistically significant association between
education status and shared decision-making (Ghane et al., 2014).

Clinical Characteristics and Shared Decision Making
Health Status and Shared Decision Making
Ghane and colleagues examined association between provider-rated patient health
status and shared decision making at an outpatient clinic serving mainly a low-income
community. The study included 380 patients who had pre-surgical appointments at the
clinic. The authors reported that patient health status as reported by providers was not
associated with involvement in shared decision-making (Ghane et al., 2014).
Lofland and colleagues examined association between self-rated health status and
shared decision-making in an observational claims-linked survey study. The study
included 357 patients with arthritis and inflammatory bowel disease enrolled in a
managed care. The authors reported that self-rated health status was not associated with
involvement in shared decision-making (Lofland et al., 2017).
In summary, two studies were found that examined association between health
status and shared decision-making (Ghane et al., 2014; Lofland et al., 2017). Both
studies found no statistically significant association between health status and shared
decision-making (Ghane et al., 2014; Lofland et al., 2017).
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Duration of Disease and Shared Decision Making
Only one study was found that examined association between disease duration
and shared decision-making (Lofland et al., 2017). Lofland and colleagues examined
association between duration of disease and shared decision-making in an observational
claims-linked survey study. The study included 357 patients with arthritis and
inflammatory bowel disease enrolled in a managed care. The authors reported that
disease duration was not associated with involvement in shared decision-making (Lofland
et al., 2017).

Demographic Characteristics and Satisfaction with Care
Age and Satisfaction with Care
Altin and Stock examined association between age and satisfaction with care
using a nationwide cross-sectional study. The study included a random sample of 1,125
German adults. Satisfaction with care was assessed using a single item developed by the
Commonwealth Fund. They reported that age was not associated with satisfaction with
care (Altin & Stock, 2016).
Zoega and colleagues examined association between age and satisfaction with
care among 308 hospitalized patients. Satisfaction with care was assessed using a survey
question reported on a scale of 0 to 10. The authors reported that patients older than 74
years were more satisfied (median score=8) than patients 18 years to 74 years old
(median score=5), p = 0.01 (Zoega et al., 2015).
Hannon and colleagues examined association between age and satisfaction with
care at multisite medical oncology clinics in Canada. The study included 191 patients
who were part of a cluster randomized controlled trial. Satisfaction with care was
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assessed using a 16-item self-reported scale. The authors found no association between
age and satisfaction with oncology care (Hannon et al., 2013).
Leung and colleagues examined association between age and satisfaction with
care among 105 patients with psoriatic arthritis. The objective of the study was to assess
factors related to patient involvement in care and decision-making. The authors reported
that patients who had high satisfaction were younger (mean age = 47.8 years + 12.2) than
patients who had low satisfaction with care (mean age = 52.1 + 12.3), p < 0.05 (Leung et
al., 2009).
Golin and colleagues examined association between age and satisfaction with care
in a cross-sectional observational study. The study included 198 type 2 diabetes patients
treated at a hospital-affiliated clinic that mainly served an impoverished community. The
authors reported that age was not associated with patient satisfaction with care (Golin et
al., 2002).
Noh and colleagues examined association between age and satisfaction with care
among women with breast cancer. The study included 2,403 women who were recruited
from a five-hospital based breast cancer registry and asked to complete mailed survey
questionnaires. The authors reported that age was not associated with women satisfaction
with care (Noh et al., 2008).
In summary, six studies were found that examined association between age and
satisfaction with care (Altin & Stock, 2016; Golin et al., 2002; Hannon et al., 2013;
Leung et al., 2009; Noh et al., 2008; Zoega et al., 2015). Two of the six studies reported
that older age was associated with higher satisfaction with care (Leung et al., 2009;
Zoega et al., 2015). The remaining four studies reported that no statistically significant
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association was found between age and satisfaction with care (Altin & Stock, 2016; Golin
et al., 2002; Hannon et al., 2013; Noh et al., 2008).

Race and Satisfaction with Care
Molina and colleagues conducted a semi-structured qualitative interview study to
among 19 Latina women and 22 non-Latina white women who received an abnormal
mammogram. The objective was to explore patients’ communication needs and their
experience with follow up care. The authors found that Latina women had low
satisfaction with follow up care related to communication needs than non-Latina white
women (Molina et al., 2014).
Hannon and colleagues examined association between race and satisfaction with
care at multisite medical oncology clinics in Canada. The study included 191 patients
who were part of a cluster randomized controlled trial. Satisfaction with care was
assessed using a 16-item self-reported scale. They reported that race was not associated
with satisfaction with oncology care (Hannon et al., 2013).
In summary, one quantitative study was found that examined association between
race and satisfaction with care (Hannon et al., 2013). The study reported that no
statistically significant association was found between race and satisfaction with care
(Hannon et al., 2013). One qualitative study was found that examined difference in
satisfaction with care between Latino and non-Latino white women, and found that
Latino women were less satisfied with care (Molina et al., 2014).
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Sex and Satisfaction with Care
Altin and Stock examined association between sex and satisfaction with care
using a nationwide cross-sectional study. The study included a random sample of 1,125
German adults. Satisfaction with care was assessed using a single item developed by the
Commonwealth Fund. They reported that sex was not associated with satisfaction with
care (Altin & Stock, 2016).
Hannon and colleagues examined association between sex and satisfaction with
care at multisite medical oncology clinics in Canada. The study included 191 patients
who were part of a cluster randomized controlled trial. Satisfaction with care was
assessed using a 16-item self-reported scale. They reported that sex was not associated
with satisfaction with oncology care (Hannon et al., 2013).
Golin and colleagues examined association between sex and satisfaction with care
in a cross-sectional observational study. The study included 198 type 2 diabetes patients
treated at a hospital-affiliated clinic that mainly served an impoverished community. The
authors reported that sex was not associated with patients’ satisfaction with care (Golin et
al., 2002).
In summary, three studies were found that examined association between sex and
satisfaction with care (Altin & Stock, 2016; Golin et al., 2002; Hannon et al., 2013). All
three studies reported that no statistically significant association was found between sex
and satisfaction with cares

Education and Satisfaction with Care
Altin and Stock examined association between education status and satisfaction
with care using a nationwide cross-sectional study. The study included a random sample
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of 1,125 German adults. Satisfaction with care was assessed using a single item
developed by the Commonwealth Fund. They reported that education status was not
associated with satisfaction with care (Altin & Stock, 2016).
Hannon and colleagues examined association between education status and
satisfaction with care at multisite medical oncology clinics in Canada. The study
included 191 patients who were part of a cluster randomized controlled trial. Satisfaction
with care was assessed using a 16-item self-reported scale. They reported that higher
level of education was associated with lower satisfaction with cancer care (beta= -5.17,
p=0.0002) (Hannon et al., 2013).
Golin and colleagues examined association between education status and
satisfaction with care in a cross-sectional observational study. The study included 198
type 2 diabetes patients treated at a hospital-affiliated clinic that mainly serves
impoverished community. They reported that education status was not associated with
satisfaction with care (Golin et al., 2002).
In summary, three studies were found that examined association between
education status and satisfaction with care (Altin & Stock, 2016; Golin et al., 2002;
Hannon et al., 2013). One of the three studies reported that higher education status was
associated with lower satisfaction with care (Hannon et al., 2013). The remaining two
studies reported that no statistically significant association was found between education
status and satisfaction with care (Altin & Stock, 2016; Golin et al., 2002).

Income and Satisfaction with Care
Only one study was found that examined association between income and
satisfaction with care (Hannon et al., 2013). Hannon and colleagues examined
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association between income status and satisfaction with care at multisite medical
oncology clinics in Canada. The study included 191 patients who were part of a cluster
randomized controlled trial. Satisfaction with care was assessed using a 16-item selfreported scale. They reported that income status was not associated with their
satisfaction with care (Hannon et al., 2013).

Clinical Characteristics and Satisfaction with Care
Health Status and Satisfaction with Care
Only one study was found that examined association between health status and
satisfaction with care (Altin & Stock, 2016). Altin and Stock examined association
between health status and satisfaction with care using a nationwide, German, crosssectional study. The study included a random sample of 1,125 German adults.
Satisfaction with care was assessed using a single item developed by the Commonwealth
Fund. The authors reported that patients who self-reported their health status as
“excellent/good” were more likely to have higher satisfaction with care (Odds Ratio =
3.69, p < 0.001) (Altin & Stock, 2016).

Demographic Characteristics and Medication Adherence
Age and Medication Adherence
Bager and colleagues examined association between age and medication
adherence at a tertiary university hospital in Denmark. The study included 300 patients
with inflammatory bowel disease who responded to an electronic survey questionnaire.
The authors reported that patients less than 35 years old had greater likelihood of non-
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adherence to medication, Odds Ratio = 2.98, p < 0.05, compared to patients older than 65
years old (Bager, Julsgaard, Vestergaard, Christensen, & Dahlerup, 2016).
Woolley and colleagues examined association between age and discontinuation of
selective serotonin reuptake inhibitor. The cross-sectional survey study included 403
patients who were diagnosed with major depressive disorder, and prescribed selective
serotonin reuptake inhibitor. They reported that increased age was associated with less
likelihood of discontinuation, odds ratio (95% confidence interval) = 0.98 (0.96 to 1.00)
(Woolley et al., 2010).
Mahone and colleagues examined association between age and medication
adherence among patients with serious mental illness. The study included 84 patients
who were recruited from multi-site community health centers in Virginia. Medication
adherence behaviror was assessed using the Schizophrenia Outcomes Modules, and
patients were categorized as completely adherent or not completely adherent. The
authors reported that older age was associated with greater likelihood of being compeletly
adherent to medication (Odds Ratio = 1.13, p < 0.05) (Mahone, 2008).
Lora and colleagues examined association between age and medication adherence
among patients with diabetes enrolled in state public aid program. The study included
27,529 diabetes patients who were enrolled in the program in 2007, and had clinical
indication for receiving Angiotensin Converting Enzyme Inhibitor/Angiotensin II
receptor blocker drugs. Proportion of days covered (PDC) was calculated and medication
adherence was defined as PDC of 80 percent or greater. Compared to patients 18 years to
29 years old, patients 40 years to 49 years old (odds ratio= 1.78, 95% confidence
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interval=1.33 to 2.4) and patients 50 years to 64 years old (odds ratio= 2.57, 95%
confidence interval=1.92 to 3.43) had higher odds of being adherent (Lora et al., 2013).
Bagonza and colleagues examined association between age and medication
adherence among patients with diabetes. The study included 521 diabetes patients who
attended diabetes clinics at two general hospitals in Uganda. Medication adherence was
assessed through self-report of missing any dose of medication. The authors reported that
age was not associated with medication adherence (Bagonza, Rutebemberwa, & Bazeyo,
2015).
Natarajan and colleagues examined association between age and medication
adherence among patients with diabetes and hypertension. The study included 527
patients who completed mailed survey questionnaires. Medication adherence was
measured using the 4-item Morisky medication adherence scale. The authors reported
that compared to patients 18 years to 29 years old, patients 55 years to 64 years old (odds
ratio = 1.92, 95% confidence interval = 1.07 to 3.43), patients 65 years to 74 years old
(odds ratio = 2.71, 95% confidence interval = 1.48 to 4.95) and patients older than 75
years (odds ratio = 4.56, 95% confidence interval = 2.16 to 9.61) had higher odds of
adherence to anti-hypertensive medications (Natarajan, Putnam, Van Aarsen, Beverley
Lawson, & Burge, 2013).
Kurtyka and colleagues examined association between age and persistence to
Dipeptidyl Peptidase-4 inhibitors medication among patients with type 2 diabetes. The
study included 2,874 patients on monotherapy and 3,016 patients on dual therapy
recruited from a retrospective Japanese claims database. The authors reported that
compared to patients 45 years old or less, patients older than 45 years on monotherapy
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(hazard ratio=0.68, 95% confidence interval =0.57 to 0.80) as well as older patients on
dual therapy (hazard ratio=0.62, 95% confidence interval =0.52 to 0.74) had lower rates
of medication discontinuation (Kurtyka et al., 2016).
Nigam and colleagues examined association between age and medication
adherence to sitagliptin or sitagliptin and metformin. The study included 7,306
noninsulin-using diabetes patients retrospectively identified from a commercial insurance
claims database. Medication adherence was measured using Medication Possession
Ratio (MPR), and patients with a MPR of 75 percent of greater were considered adherent.
The authors reported that greater age was associated with greater likelihood of
medication adherence, odds ratio=1.03 (Nigam et al., 2012).
Axon and colleagues examined association between age and medication
adherence among veterans with diabetes. The study included a national cohort of
740,197 veterans with type 2 diabetes who were followed from 2000 or 2001 until death,
loss to follow up, or December 2006. Medication adherence was measured using
Medication Possession Ratio (MPR), and patients with a MPR of less than 80 percent
were considered non-adherent. The authors reported that age was not associated with
medication adherence (Axon et al., 2016).
Kim and colleagues examined association between age and medication adherence
among patients with diabetes. The study included 1,675 patients who participated in the
Korean Health and Genome Study, a community cohort-based epidemiologic survey.
The authors reported that compared with patients 50 years to 59 years old, patients 60
years to 69 years old (odds ratio = 1.64, 95% confidence interval = 1.26 to 2.12), and
patients 70 years to 79 years old (odds ratio = 1.34, 95% confidence interval = 1.01 to
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1.77) were more likely to self-report as being medication adherent (H. Kim, H. S. Kim, J.
D. Bowman, & N. H. Cho, 2016).
Parada and colleagues examined association between age and medication
adherence among Latino diabetes patients residing along the United States-Mexico
border. A cross-sectional study was conducted among 302 randomly sampled Latino
patients with type 2 diabetes, as part of a larger randomized controlled trial. Medication
adherence was measured using the Morisky medication adherence scale. The authors
reported that age was not associated with medication adherence (Parada, Horton,
Cherrington, Ibarra, & Ayala, 2012).
Kirkman and colleagues examined association between age and medication
adherence among patients with diabetes. The study included 218,384 patients with
diabetes enrolled in a large managed care plan. Medication adherence was measured
using Medication Possession Ratio (MPR), and patients with a MPR of 80 percent of
greater were considered adherent. The authors reported that compared to patients 45
years to 64 years old, patients 25 years to 44 years old had less likelihood of being
adherent (odds ratio = 0.51, 95% confidence interval = 0.49 to 0.53). Patients 65 years to
74 years old (odds ratio =1.27, 95% confidence interval = 1.23 to 1.3) and patients over
74 years old (odds ratio =1.41, 95% confidence interval = 1.37 to 1.44) had greater
likelihood of being adherent compared to patients 45 years to 64 years old (Kirkman et
al., 2015).
Pandit and colleagues examined association between age and medication
adherence among patients with diabetes. The study analyzed secondary data of 666
patients with diabetes who were part of a clinical trial evaluating diabetes self-
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management intervention. Medication adherence was measured using the Morisky
medication adherence scale. The authors reported that age was not associated with
medication adherence (Pandit et al., 2014).
Kreyenbuhl and colleagues examined association between age and medication
adherence among veterans with diabetes. The study included 22,014 diabetes patients,
with or without schizophrenia identified from the Veteran Affairs National Psychosis
Registry (NPR) 2001 to 2003 registry. Medication adherence was measured using
Medication Possession Ratio (MPR), patients with MPR of less than 80 percent were
considered non-adherent. The authors reported that age was not associated with
medication adherence (Kreyenbuhl et al., 2010).
Tiv and colleagues examined association between age and medication adherence
among patients with diabetes enrolled in a French population-based study. The study
included 3,637 who had prescription claims in two national health insurance systems, and
completed survey questionnaires. Medication adherence was evaluated as poor, medium,
or good based on using a six-item survey questionnaire. The authors reported that
compared to patients 65 years to 84 years old, patients 45 years to 64 years old (odds
ratio = 1.8, 95% confidence interval = 1.3 to 2.4) and patients 18 years to 44 years old
(odds ratio = 5.2, 95% confidence interval = 2.7 to 10.1) were more likely to have poor
medication adherence (Tiv et al., 2012).
Kalyango and colleagues examined association between age and medication
adherence among patients with diabetes. The study included 402 type 1 and type 2
diabetes patients systematically sampled from an outpatient diabetic clinic in Uganda.
Medication adherence was measured using self-report of missed doses, and patients who
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missed more than 20 percent of the prescribed dose were considered non-adherent. The
authors reported that age was not associated with medication adherence (Kalyango,
Owino, & Nambuya, 2008).
O'Shea and colleagues examined association between age and medication
adherence among patients with type 2 diabetes. The study included 21,280 patients
identified from an Irish pharmacy claims database. Medication adherence was measured
at 6-month and 12-month periods as Medication Possession Ratio (MPR), and medication
persistence. For MPR, patients with a MPR of 80 percent or greater were considered
adherent. The authors reported that compared to patients 24 years to 34 years old, older
patients, in general, had greater likelihood of medication adherence ranging from odds
ratio (95% confidence interval) = 1.22 (1.00 to 1.49) among patients over 75 years old to
odds ratio (95% confidence interval) = 2.18 (1.78 to 2.66) among patients 55 years to 64
years old (O'Shea, Teeling, & Bennett, 2013).
Schoenthaler and colleagues examined association between age and medication
adherence among patients with type 2 diabetes. The study included 608 patients recruited
from multiple Geisinger community based clinics in Pennsylvania. Medication
adherence was measured as Medication Possession Ratio (MPR) using electronic health
record data. The authors reported that age, measured as 10 years increase, was not
associated with medication adherence (Schoenthaler, Schwartz, Wood, & Stewart, 2012).
Rolnick and colleagues examined association between age and medication
adherence among chronic disease patients. The study included 31,636 patients with one
or more chronic disease. Medication adherence was measured using Medication
Possession Ratio (MPR) and patients with a MPR of greater than or equal to 80 percent
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were considered adherent. The authors reported that compared to diabetes patients 18
years to 49 years old, diabetes patients 50 years to 59 years old (odds ratio =1.82, 95%
confidence interval = 1.49 to 2.24), diabetes patients 60 years to 69 years old (odds ratio
= 2.47, 95% confidence interval = 2.01 to 3.04) and diabetes patients over 70 years old
(odds ratio = 2.56, 95% confidence interval = 2.10 to 3.13) were more likely to be
adherent (Rolnick, Pawloski, Hedblom, Asche, & Bruzek, 2013).
Moreau and colleagues examined association between age and medication
adherence among patients with type 2 diabetes. The study included 521 patients who
were recruited by 39 general medical practitioners, and completed survey questionnaires.
Medication adherence was measured as self-reported problem of taking medication. The
authors reported that patients with greater age were more likely report medication
adherence problems (odds ratio = 1.04, 95% confidence interval = 1.02 to 1.06) (Moreau
et al., 2009).
Simard and colleagues examined association between age and medication
adherence among patients with diabetes 45 years to 85 years old. The study analyzed
pharmacy claims data of 160,231 Canadian patients insured by public health insurance
plan. Medication adherence was measured using Medication Possession ratio (MPR),
and patients with a MPR of less than 80 percent were considered non-adherent. The
authors reported that compared to patients 45 years to 64 years old, patients 65 years to
74 years old (odds ratio = 0.88, 95% confidence interval = 0.85 to 0.90) and patients 75
years to 85 years old (odds ratio = 0.90, 95% confidence interval = 0.87 to 0.94) were
less likely to be non-adherent to anti-diabetic medications (Simard et al., 2015).
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Shenolikar and colleagues examined association between age and medication
adherence among patients with type 2 diabetes. The study included 3,169 North Carolina
Medicaid enrollees who were newly started on thiazolidinediones, sulfonylureas, or
metformin. Natural logarithm of Medication Possession Ratio (MPR) was used as a
measure of medication adherence. The authors reported that greater age (per year) was
associated with 2.9 percent more medication adherence (beta = 0.029, 95% confidence
interval = 0.009 to 0.048) (Shenolikar, Balkrishnan, Camacho, Whitmire, & Anderson,
2006).
Egede and colleagues examined association between age and medication
adherence among veterans with type 2 diabetes. The study included 690,968 national
sample of veterans. Medication adherence was measured using Medication Possession
Ratio (MPR). The authors reported that greater age (per one year) was associated with 18
percent lower medication adherence (beta = -0.18, 95% confidence interval = -0.19 to 0.17) (Egede et al., 2011).
Wong and colleagues examined association between age and medication
adherence among patients with diabetes. The study included 26,782 Chinese patients
who attended any public primary care clinics in China. Medication adherence was
measured using Medication Possession ration (MPR), and patients with a MPR of 80
percent or greater were considered adherent. The authors reported that compared to
patients less than 50 years old, patients 50 years to 59 years old (odds ratio = 1.19, 95%
confidence interval = 1.06 to 1.34), patients 60 years to 69 years old (odds ratio = 1.37,
95% confidence interval = 1.21 to 1.55), and patients over 70 years old (odds ratio =
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1.52, 95% confidence interval = 1.34 to 1.72) had greater likelihood of being adherent
(M. C. Wong et al., 2011).
Wong and colleagues examined association between age and medication
adherence among patients with diabetes. The study included 565 Chinese patients who
were recruited from randomly from two general hospitals in China, and completed survey
questionnaires. Medication adherence was measured using the 8-item Morisky
medication adherence scale. The authors reported that age was not associated with
medication adherence (M. C. Wong et al., 2015).
Ramachandran and colleagues examined association between age and medication
adherence among patients with diabetes. The study included 631 diabetes patients
enrolled in the Boston Medical Center (BMC) health plan. Medication adherence was
measured using Medication Possession Ratio (MPR), and patients with a MPR of less
than 80 percent were considered non-adherent. The authors reported that increasing age
was associated with decreased likelihood of medication non-adherence, odds ratio (95%
confidence interval) = 0.94 (0.91 to 0.97) (Ramachandran, Winter, & Mann, 2015).
Gibson and colleagues examined association between age and medication
adherence among patients with diabetes. The study included 96,734 diabetes patients
who had employer-sponsored insurance plans, identified from the MarketScan database.
Medication adherence was measured using Proportion of Days Covered (PDC), and
patients with a PDC of 80 percent or greater were considered adherent. The authors
reported that increasing age was associated with increased likelihood of medication
adherence, odds ratio (95% confidence interval) = 1.032 (1.030 to 1.034) (Gibson et al.,
2010).
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Couto and colleagues examined association between age and medication
adherence among patients taking either anti-diabetic, anti-hypertensive or anti-lipidemic
medication. The study analyzed the 2010 through 2012 data of Medicare Part D
beneficiaries (n=315,586 in 2010, n=343,005 in 2011, and n=379,533 in 2012), and
patients with commercial health insurance plans (n=638,752 in 2010, n=606,717 in 2011,
and n=659,553 in 2012). Medication adherence was measured using Proportion of Days
Covered (PDC). In general, patients who were younger were less likely to be adherent.
The authors reported that, compared to Medicare beneficiaries 65 years to 69 years old,
beneficiaries 18 years to 49 years old and beneficiaries 50 years to 64 years old had lower
odds of being adherent, ranging from odds ratio (95% confidence interval) = 0.56 (0.53 to
0.60) to 0.81 (0.77 to 0.85). Among patients with commercial health plans, patients 18
years to 39 years old and patients 40 years to 44 years old had lower odds of being
adherent, ranging from odds ratio (95% confidence interval) = 0.65 (0.62 to 0.70) to 0.89
(0.84 to 0.95) compared to patients 45 years to 49 years old (Couto et al., 2014).
Abughosh and colleagues examined association between age and medication
adherence among Medicare Advantage plan patients with co-morbid diabetes and
hypertension. The study included 743 patients who were non-adherent, defined as a
Proportion of Days Covered (PDC) of less than 80 percent, randomized to intervention
group (motivational interviewing by pharmacy students) or control group. Multiple
logistic regression was used to assess factors associated with medication adherence in 6
months follow up period post randomization. The authors reported that age was not
associated with medication adherence (S. Abughosh et al., 2017).
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Abughosh and colleagues examined association between age and medication
adherence among Medicare Advantage plan patients with co-morbid diabetes and
hypertension. The study included 87 non-adherent patients, defined as Proportion of
Days Covered (PDC) of less than 80 percent, who were randomized to intervention group
(pharmacist telephonic intervention) or control group. Multiple logistic regression was
used to assess factors associated with medication adherence in 6 months follow up period
post randomization. The authors reported that age was not associated with medication
adherence (S. M. Abughosh et al., 2016).
Albright and colleagues examined association between age and medication
adherence among patients with type 2 diabetes. The study included 397 diabetes patients
who participated in the Residency Research Network of South Texas cross-sectional
survey study. Medication adherence was measured as response to an item asking the
frequency of forgetting to take medicines. The authors reported that older age was
associated with increased medication adherence (est. = 0.03, p=0.04) (Albright,
Parchman, & Burge, 2001).
Stuart and colleagues examined association between age and medication
adherence among Medicare beneficiaries with diabetes. The study included 6,436
beneficiaries who had discontinued taking noninsulin anti-diabetics, and 65,183
beneficiaries who were active users of noninsulin anti-diabetics. The authors reported
that greater age was associated with greater likelihood of medication non-adherence, odds
ratio (95% confidence interval) = 1.0036 (1.0008 to 1.0065) (Stuart et al., 2016).
Lunghi and colleagues examined association between age and medication
adherence among patients who were new users of oral anti-diabetic. The study included
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114,366 patients who were enrolled in a national public health insurance plan in Canada.
The authors reported that, compared to patients 18 years to 44 years old, patients 45 years
to 44 years old (odds ratio = 0.61, 95% confidence interval = 0.53 to 0.70), patients 55
years to 64 years old (odds ratio = 0.52, 95% confidence interval = 0.45 to 0.59), patients
65 years to 74 years old (odds ratio = 0.52, 95% confidence interval = 0.46 to 0.60),
patients 75 years to 84 years old (odds ratio = 0.57, 95% confidence interval = 0.49 to
0.67), and patients over 85 years old (odds ratio = 0.53, 95% confidence interval = 0.41
to 0.67) were less likely to be non-persistent (Lunghi, Moisan, Gregoire, & Guenette,
2017).
An and Nichol examined association between age and medication adherence
among patients with comorbid type 2 diabetes and hypertension. The study included
2,334 patients who were newly starting oral anti-diabetic or anti-hypertensive medication.
Multiple medication adherence was measured using Proportion of Days Covered (PDC)
whereby oral anti-diabetic and anti-hypertensive medications were simultaneously
available over a 33 months period. Patients with a PDC of less than 80 percent were
considered non-adherent. The authors reported that compared to patients less than 45
years old, patients 45 years to 64 years old (odds ratio = 1.71, 95% confidence interval =
1.19 to 2.45), patients 65 years to 80 years old (odds ratio = 2.52, 95% confidence
interval = 1.52 to 4.16), and patients over 80 years old (odds ratio = 1.99, 95%
confidence interval = 1.10 to 3.57) had greater likelihood of being adherent to multiple
medications (An & Nichol, 2013).
Wong and colleagues examined association between age and medication
adherence among patients with diabetes. The study analyzed 28,773 Chinese patients’
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data obtained from electronic medicals records of the Hong Kong Hospital Authority.
Medication discontinuation was defined as absence of prescription refill in 180 days
period since the first prescription. The authors reported that compared to patients less
than 50 years old, patients 50 years to 59 years old (odds ratio = 0.85, 95% confidence
interval = 0.75 to 0.97) and patients 60 years to 69 years old (odds ratio = 0.88, 95%
confidence interval = 0.77 to 1.00) were less likely to discontinue their oral anti-diabetic
medication (Wong et al., 2012).
Yang and colleagues examined association between age and medication
adherence among Medicare Part D beneficiaries with diabetes. The study included
1,888,682 Medicare beneficiaries with diabetes from six states (Alabama, California,
Florida, Mississippi, New York, and Ohio). Medication adherence to oral anti-diabetics
was measured using Proportion of Days Covered (PDC), and patients with a PDC of less
than 80 percent were considered non-adherent. The authors reported that compared to
Medicare beneficiaries 65 years to 74 years old, beneficiaries less than 65 years old (odds
ratio = 1.34, 95% confidence interval = 1.33 to 1.36) had greater likelihood of being nonadherent, and beneficiaries over 75 years old (odds ratio = 0.97, 95% confidence interval
= 0.96 to 0.98) had lesser likelihood of being non-adherent (Yang et al., 2009).
In summary, thirty-six studies were found that examined association between age
and medication adherence. Twenty-five of the thirty-six studies reported that increasing
age was associated with increased medication adherence (Albright et al., 2001; An &
Nichol, 2013; Bager et al., 2016; Couto et al., 2014; Gibson et al., 2010; H. Kim et al.,
2016; Kirkman et al., 2015; Kurtyka et al., 2016; Lora et al., 2013; Lunghi et al., 2017;
Mahone, 2008; Moreau et al., 2009; Natarajan et al., 2013; Nigam et al., 2012; O'Shea et
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al., 2013; Ramachandran et al., 2015; Rolnick et al., 2013; Shenolikar et al., 2006;
Simard et al., 2015; Stuart et al., 2016; Tiv et al., 2012; M. C. Wong et al., 2011; Wong et
al., 2012; Woolley et al., 2010; Yang et al., 2009). On contrary, one study reported that
increasing age among mostly elderly patients was associated with decreased medication
adherence (Egede et al., 2011). The remaining ten studies reported that age was not
associated with medication adherence (S. M. Abughosh et al., 2016; S. Abughosh et al.,
2017; Axon et al., 2016; Bagonza et al., 2015; Kalyango et al., 2008; Kreyenbuhl et al.,
2010; Pandit et al., 2014; Parada et al., 2012; Schoenthaler et al., 2012; M. C. S. Wong et
al., 2015)

Race and Medication Adherence
Olomu and colleagues examined association between race and medication
adherence in a quasi-experimental study of Office-Guidelines Applied to Practice
(Office-GAP) intervention. The study included 243 patients with diabetes and coronary
heart disease treated at federally qualified health centers. The authors found no
association between race and self-reported medication adherence (Olomu et al., 2016).
Lora and colleagues examined association between race and medication
adherence among patients with diabetes enrolled in state public aid program. The study
included 27,529 diabetes patients who were enrolled in the program in 2007, and had
clinical indication for receiving Angiotensin converting enzyme inhibitors/Angiotensin II
receptor blocker drugs. Proportion of days covered (PDC) was calculated and medication
adherence was defined as a PDC of 80 percent or greater. The authors reported that
Spanish-speaking Hispanics, odds ratio (95% confidence interval) = 0.49 (0.41 to 0.58),
had the lowest odds of being adherent followed by African American, odds ratio (95%
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confidence interval) = 0.64 (0.54 to 0.75), and English-speaking Hispanics, odds ratio
(95% confidence interval) = 0.6 (0.54 to 0.75), compared to Caucasian patients (Lora et
al., 2013).
Natarajan and colleagues examined association between race and medication
adherence among patients with diabetes and hypertension. The study included 527
patients who completed mailed survey questionnaire. Medication adherence was
measured using the 4-item Morisky medication adherence scale. The authors reported
that race was not associated with adherence to anti-hypertensive medications (Natarajan
et al., 2013).
Fernandez and colleagues examined association between race and medication
adherence among insured Latino and white patients with diabetes newly prescribed with
anti-diabetics. They reported that Latino patients had increased risk of non-adherence
ranging from relative risk (95% confidence interval) = 1.23 (1.19 to 1.27) to 1.30 (1.23 to
1.39) compared to white patients (Fernandez et al., 2017).
Axon and colleagues examined association between race and medication
adherence among veterans with diabetes. The study included a national cohort of
740,197 type 2 diabetes veterans who were followed from 2000/2001 until death, loss to
follow up, or December 2006. Medication adherence was measured using Medication
Possession Ratio (MPR), and patients with a MPR of less than 80 percent were
considered non-adherent. The authors reported that compared with non-Hispanic white
patients, non-Hispanic blacks (odds ratio = 1.58, 95% confidence interval = 1.57 to 1.59),
Hispanics (odds ratio = 1.34, 95% confidence interval = 1.32 to 1.35) and other race
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patients (odds ratio = 1.37, 95% confidence interval = 1.36 to 1.38) were more likely to
be non-adherent (Axon et al., 2016).
Rolnick and colleagues examined association between race and medication
adherence among chronic disease patients. The study included 31,636 patients with one
or more chronic disease. Medication adherence was measured using Medication
Possession Ratio (MPR) and patients with a MPR of greater than or equal to 80 percent
were considered adherent. The authors reported that white patients with diabetes were
more likely to be adherent (odds ratio = 1.66, 95% confidence interval = 1.41 to 1.95)
than non-white patients with diabetes (Rolnick et al., 2013).
Shenolikar and colleagues examined association between race and medication
adherence among patients with type 2 diabetes. The study included 3,169 North Carolina
Medicaid enrollees who were newly started on thiazolidinediones (TZDs), sulfonylureas,
and metformin. Natural logarithm of Medication Possession Ratio was used as a measure
of medication adherence. The authors reported that African Americans had 12 percent
lower medication adherence compared to white patients (beta = -0.0123, 95% confidence
interval = -0.23 to -0.02) (Shenolikar et al., 2006).
Egede and colleagues examined association between race and medication
adherence among veterans with type 2 diabetes. The study included 690,968 national
sample of veterans. Medication adherence was measured using Medication Possession
Ratio (MPR). The authors reported that compared to non-Hispanic white patients, nonHispanic black patients (beta = -6.07, 95% confidence interval= -6.24 to -5.89), Hispanic
patients (beta = -1.76, 95% confidence interval = -2.02 to -1.50) and patients with other
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race (beta = -2.83, 95% confidence interval = -3.03 to -2.62) had lower medication
adherence (Egede et al., 2011).
Ramachandran and colleagues examined association between race and medication
adherence among patients with diabetes. The study included 631 diabetes patients
enrolled in the Boston Medical Center health plan. Medication adherence was measured
using Medication Possession Ratio (MPR), and patients with a MPR of less than 80
percent were considered non-adherent. The authors reported that compared to black
patients, white patients (odds ratio = 0.49, 95% confidence interval = 0.25 to 0.95), and
patients with other races (odds ratio = 0.47, 95% confidence interval = 0.26 to 0.84) had
lower likelihood of being non-adherent (Ramachandran et al., 2015).
Albright and colleagues examined association between race/ethnicity and
medication adherence among patients with type 2 diabetes. The study included 397
diabetes patients who participated in the Residency Research Network of South Texas
cross-sectional survey study. Medication adherence was measured as response to an item
asking the frequency of forgetting to take medicines. The authors reported that
race/ethnicity was not associated with medication adherence (Albright et al., 2001).
Stuart and colleagues examined association between race and medication
adherence among Medicare beneficiaries with diabetes. The study included 6,436
beneficiaries who had discontinued taking non-insulin anti-diabetic medications, and
65,183 beneficiaries who were active users of non-insulin anti-diabetic medications. The
authors reported that compared to white patients, black patients, odds ratio (95%
confidence interval) = 1.34 (1.25 to 1.44), had greater likelihood of medication nonadherence (Stuart et al., 2016).
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Yang and colleagues examined association between race and medication
adherence among Medicare Part D beneficiaries with diabetes. The study included
1,888,682 Medicare beneficiaries with diabetes from six states (Alabama, California,
Florida, Mississippi, New York, and Ohio). Medication adherence to oral anti-diabetics
was measured using Proportion of Days Covered (PDC), and patients with a PDC of less
than 80 percent were considered non-adherent. The authors reported that compared to
white patients, black patients (odds ratio = 1.39, 95% confidence interval = 1.38 to 1.41),
Hispanic patients (odds ratio = 1.37, 95% confidence interval = 1.35 to 1.39), and
patients with other races (odds ratio = 1.02, 95% confidence interval = 1.00 to 1.04) had
greater likelihood of being non-adherent to anti-diabetic medications (Yang et al., 2009).
In summary, twelve studies were found that examined association between race
and medication adherence. Nine out of the twelve studies reported that non-white
patients were less likely to be adherent to medications compared to white patients (Axon
et al., 2016; Egede et al., 2011; Fernandez et al., 2017; Lora et al., 2013; Ramachandran
et al., 2015; Rolnick et al., 2013; Shenolikar et al., 2006; Stuart et al., 2016; Yang et al.,
2009). The remaining three studies reported that race was not associated with medication
adherence (Albright et al., 2001; Natarajan et al., 2013; Olomu et al., 2016).

Sex and Medication Adherence
Olomu and colleagues examined association between race and medication
adherence in a quasi-experimental study of Office-Guidelines Applied to Practice
intervention. The study included 243 patients with diabetes and coronary heart disease at
federally qualified health centers. The authors reported that being female was only
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associated with increased likelihood of adherence to statin therapy. In general, sex was
not associated with medication adherence (Olomu et al., 2016).
Woolley and colleagues examined association between sex and discontinuation of
selective serotonin reuptake inhibitors. The cross-sectional survey study included 403
patients who were diagnosed with major depressive disorder, and prescribed a selective
serotonin reuptake inhibitor. They reported that being male was associated with
increased likelihood of discontinuing treatment, odds ratio (95% confidence interval) =
2.02, (1.16 to 3.49), compared to being female (Woolley et al., 2010).
Mahone and colleagues examined association between sex and medication
adherence among patients with serious mental illness. The study included 84 patients
who were recruited from multi-site community health centers in Virginia. Medication
adherence behaviror was assessed using the Schizophrenia Outcomes Modules
(SCHIZOM), and patients were categorized as completely adherent or not completely
adherent. The authors reported that being female was associated with greater likelihood
of medication adherence (odds ratio = 6.308, p < 0.05) (Mahone, 2008).
Bagonza and colleagues examined association between sex and medication
adherence among patients with diabetes. The study included 521 diabetes patients who
attended diabetes clinics at two general hospitals in Uganda. Medication adherence was
assessed through self-report of missing any dose of medication. The authors reported that
sex was not associated with medication adherence (Bagonza et al., 2015).
Natarajan and colleagues examined association between sex and medication
adherence among patients with diabetes and hypertension. The study included 527
patients who completed a mailed survey questionnaire. Medication adherence was
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measured using the 4-item Morisky medication adherence scale. The authors reported
that sex was not associated with adherence to anti-hypertensive medications (Natarajan et
al., 2013).
Kurtyka and colleagues examined association between sex and persistence to
Dipeptidyl Peptidase-4 inhibitors medication among patients with type 2 diabetes. The
study included 2,874 patients on monotherapy and 3,016 patients on dual therapy
recruited from retrospective Japanese claims database. The authors reported that sex was
not associated with medication use persistence (Kurtyka et al., 2016).
Nigam and colleagues examined association between sex and medication
adherence to sitagliptin or sitagliptin and metformin. The study included 7,306
noninsulin-using diabetes patients retrospectively identified from a commercial insurance
claims database. Medication adherence was measured using Medication Possession
Ratio (MPR), and patients with a MPR of 75 percent of greater were considered adherent.
The authors reported that being male was associated with greater likelihood of
medication adherence, odds ratio = 1.33, compared to being female (Nigam et al., 2012).
Axon and colleagues examined association between sex and medication
adherence among veterans with diabetes. The study included a national cohort of
740,197 type 2 diabetes veteran who were followed from 2000 or 2001 until death, loss
to follow up, or December 2006. Medication adherence was measured using Medication
Possession Ratio (MPR), and patients with MPR of less than 80 percent were considered
non-adherent. The authors reported that female veterans compared with male veterans
(odds ratio = 1.37, 95% confidence interval =1.36 to 1.38), were more likely to be nonadherent (Axon et al., 2016).
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Kim and colleagues examined association between sex and medication adherence
among patients with diabetes. The study included 1,675 patients who participated in
Korean Health and Genome Study (KHGS), a community cohort-based epidemiologic
survey. The authors reported that sex was not associated with medication adherence (H.
Kim et al., 2016).
Parada and colleagues examined association between sex and medication
adherence among Latino diabetes patients residing along US-Mexico border. A crosssectional study was conducted among randomly sampled 302 Latino patients with type 2
diabetes, as part of a larger randomized controlled trial. Medication adherence was
measured using the Morisky medication adherence scale. The authors reported that male
patients were 1.85 times more likely to be non-adherent on the Morisky adherence scale
compared with female patients, 95% confidence interval = (1.02 to 3.34), p = 0.04
(Parada et al., 2012).
Kirkman and colleagues examined association between sex and medication
adherence among patients with diabetes. The study included 218,384 diabetes patients
enrolled in a large managed care. Medication adherence was measured using Medication
Possession Ratio (MPR), and patients with a MPR of 80 percent of greater were
considered adherent. The authors reported that male patients had greater likelihood of
being adherent (odds ratio = 1.14, 95% confidence interval = 1.37 to 1.44) compared to
female patients (Kirkman et al., 2015).
Pandit and colleagues examined association between sex and medication
adherence among patients with diabetes. The study analyzed secondary data of 666
patients with diabetes who were part of a clinical trial evaluating diabetes self-
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management intervention. Medication adherence was measured using the Morisky
medication adherence scale. The authors reported that sex was not associated with
medication adherence (Pandit et al., 2014).
Kreyenbuhl and colleagues examined association between sex and medication
adherence among veterans with diabetes. The study included 22,014 diabetes patients,
with or without schizophrenia identified from the 2001 to 2003 Veteran Affairs National
Psychosis registry. Medication adherence was measured using Medication Possession
Ratio (MPR), patients with a MPR of less than 80 percent were considered non-adherent.
The authors reported that sex was not associated with medication adherence (Kreyenbuhl
et al., 2010).
Nau and colleagues examined association between sex and medication adherence
among patients with diabetes. The study included 391 patients with diabetes who were
members of a managed care organization in Midwestern states. They reported that sex
was not associated with medication adherence (Nau, Aikens, & Pacholski, 2007).
Kalyango and colleagues examined association between sex and medication
adherence among patients with diabetes. The study included 402 patients with type 1 or
type 2 diabetes systematically sampled from an outpatient diabetic clinic in Uganda.
Medication adherence was measured using self-report of missed doses, and patients who
missed more than 20 percent of the prescribed dose were considered non-adherent. The
authors reported that female patients with diabetes were more likely to be non-adherent to
medications (odds ratio = 2.83, 95% confidence interval = 1.62 to 4.95) compared to
male patients (Kalyango et al., 2008).
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O'Shea and colleagues examined association between sex and medication
adherence among patients with type 2 diabetes. The study included 21,280 patients
identified from an Irish pharmacy claims database. Medication adherence was measured
at 6-month and 12-month period as Medication Possession Ratio (MPR), and medication
persistence. For MPR, patients with a MPR of 80 percent or greater were considered
adherent. The authors reported that male patients had greater likelihood of medication
adherence than female patients did (from odds ratio = 1.14, 95% confidence interval =
1.07 to 1.22 to odds ratio = 1.19, 95% confidence interval = 1.11 to 1.27) (O'Shea et al.,
2013).
Schoenthaler and colleagues examined association between sex and medication
adherence among patients with type 2 diabetes. The study included 608 patients recruited
from multiple Geisinger community based clinics in Pennsylvania. Medication
adherence was measured as Medication Possession Ratio (MPR) using electronic health
record data. The authors reported that sex was not associated with medication adherence
(Schoenthaler et al., 2012).
Rolnick and colleagues examined association between sex and medication
adherence among chronic disease patients. The study included 31,636 patients with one
or more chronic disease. Medication adherence was measured using Medication
Possession Ratio (MPR) and patients with a MPR of greater than or equal to 80 percent
were considered adherent. The authors reported that female patients with diabetes were
less likely to be adherent (odds ratio = 0.82, 95% confidence interval = 0.72 to 0.93) than
male patients with diabetes (Rolnick et al., 2013).
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Moreau and colleagues examined association between sex and medication
adherence among patients with type 2 diabetes. The study included 521 patients who
were recruited by 39 general medical practitioners, and completed survey questionnaire.
Medication adherence was measured as self-reported problem of taking medication. The
authors reported that sex was not associated with self-report of medication adherence
problems (Moreau et al., 2009).
Simard and colleagues examined association between sex and medication
adherence among patients with diabetes of 45 years to 85 years age. The study analyzed
pharmacy claims data of 160,231 Canadian patients insured by a public health insurance
plan. Medication adherence was measured using Medication Possession ratio (MPR),
and patients with a MPR of less than 80 percent were considered non-adherent. The
authors reported that sex was not associated with medication adherence (Simard et al.,
2015).
Egede and colleagues examined association between sex and medication
adherence among veterans with type 2 diabetes. The study included 690,968 national
sample of veterans. Medication adherence was measured using Medication Possession
Ratio (MPR). The authors reported that being female was associated with less
medication adherence (beta = -3.11, 95% confidence interval = -3.49 to -2.73) (Egede et
al., 2011).
Wong and colleagues examined association between sex and medication
adherence among patients with diabetes. The study included 26,782 Chinese patients
who attended any public primary care clinics in China. Medication adherence was
measured using Medication Possession ration (MPR), and patients with MPR of 80
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percent or greater were considered adherent. The authors reported that compared to
female patients, male patients had less likelihood of being adherent to medications (odds
ratio = 0.84, 95% confidence interval = 0.77 to 0.91) (M. C. Wong et al., 2011).
Wong and colleagues examined association between sex and medication
adherence among patients with diabetes. The study included 565 Chinese patients who
were recruited from randomly from two general hospitals in China, and completed survey
questionnaire. Medication adherence was measured using the 8-item Morisky medication
adherence scale. The authors reported that sex was not associated with medication
adherence (M. C. Wong et al., 2015).
Ramachandran and colleagues examined association between sex and medication
adherence among patients with diabetes. The study included 631 diabetes patients
enrolled in the Boston Medical Center health plan. Medication adherence was measured
using Medication Possession Ratio (MPR), and patients with a MPR of less than 80
percent were considered non-adherent. The authors reported that sex was not associated
with medication non-adherence (Ramachandran et al., 2015).
Gibson and colleagues examined association between sex and medication
adherence among patients with diabetes. The study included 96,734 diabetes patients
who had employer-sponsored insurance plans, identified from MarketScan database.
Medication adherence was measured using Proportion of Days Covered (PDC), and
patients with a PDC of 80 percent or greater were considered adherent. The authors
reported that female patients were less likely to be adherent than male patients, odds ratio
(95% confidence interval) = 0.83 (0.81 to 0.86) (Gibson et al., 2010).
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Couto and colleagues examined association between sex and medication
adherence among patients taking either anti-diabetic, anti-hypertensive or anti-lipidemic
medication. The study analyzed the 2010 through 2012 data of Medicare Part D
beneficiaries (n=315,586 in 2010, n=343,005 in 2011, and n=379,533 in 2012), and
patients with commercial health insurance plans (n=638,752 in 2010, n=606,717 in 2011,
and n=659,553 in 2012). Medication adherence was measured using Proportion of Days
Covered (PDC). The authors reported that compared to male patients, female patients
were less likely to be adherent to their medication based on proportion of days covered.
In patients who are Medicare Part D beneficiaries, female patients had lower odds of
being adherent, ranging from odds ratio (95% confidence interval) = 0.90 (0.87 to 0.92)
to 0.94 (0.91 to 0.97), compared to male patients. In patients who are on commercial
health plans, female patients had lower odds of being adherent ranging from odds ratio
(95% confidence interval) = 0.74 (0.72 to 0.77) to 0.77 (0.75 to 0.80) compared to male
patients (Couto et al., 2014).
Abughosh and colleagues examined association between sex and medication
adherence among Medicare Advantage plan patients with co-morbid diabetes and
hypertension. The study included 743 patients who were non-adherent, defined as a
Proportion of Days Covered (PDC) of less than 80 percent, randomized to intervention
group (motivational interviewing by pharmacy students) or control group. Multiple
logistic regression was used to assess factors associated with medication adherence in 6
months follow up period post randomization. The authors reported that sex was not
associated with medication adherence (S. Abughosh et al., 2017).
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Abughosh and colleagues examined association between sex and medication
adherence among Medicare Advantage plan patients with co-morbid diabetes and
hypertension. The study included 87 patients who were non-adherent, defined as a
Proportion of Days Covered (PDC) of less than 80 percent, randomized to intervention
group (pharmacist telephonic intervention) or control group. Multiple logistic regression
was used to assess factors associated with medication adherence in 6 months follow up
period post randomization. The authors reported that sex was not associated with
medication adherence (S. M. Abughosh et al., 2016).
Albright and colleagues examined association between sex and medication
adherence among patients with type 2 diabetes. The study included 397 diabetes patients
who participated in the Residency Research Network of South Texas cross-sectional
survey study. Medication adherence was measured as response to an item asking the
frequency of forgetting to take medicines. The authors reported that sex was not
associated with medication adherence (Albright et al., 2001).
Stuart and colleagues examined association between sex and medication
adherence among Medicare beneficiaries with diabetes. The study included 6,436
beneficiaries who had discontinued taking noninsulin anti-diabetics, and 65,183
beneficiaries who were active users of noninsulin anti-diabetics. The authors reported
that sex was not associated with medication adherence (Stuart et al., 2016).
Lunghi and colleagues examined association between sex and medication
adherence among patients who were new users of oral anti-diabetics. The study included
114,366 patients who were enrolled in a national public health insurance plan in Canada.
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The authors reported that sex was not associated medication adherence (Lunghi et al.,
2017).
An and Nichol examined association between sex and medication adherence
among patients with comorbid type 2 diabetes and hypertension. The study included
2,334 patients who were newly starting oral anti-diabetic or anti-hypertensive medication.
Multiple medication adherence was measured using Proportion of Days Covered (PDC)
whereby oral anti-diabetic and anti-hypertensive medications were simultaneously
available over a 33 months period. Patients with a PDC of less than 80 percent were
considered non-adherent. The authors reported that sex was not associated with
medication adherence (An & Nichol, 2013).
Gregoire and colleagues examined association between sex and medication
adherence among patients newly treated with oral anti-diabetics. They reported that male
patients were less likely to discontinue their medications, odds ratio (95% confidence
interval) = 0.94 (0.92 to 0.95), compared to female patients (Gregoire, Sirois, Blanc,
Poirier, & Moisan, 2010).
Wong and colleagues examined association between sex and medication
adherence among patients with diabetes. The study analyzed 28,773 Chinese patients’
data obtained from electronic medicals records of the Hong Kong Hospital Authority.
Medication discontinuation was defined as absence of prescription refill in 180 days
period since the first prescription. The authors reported that sex was not associated with
medication adherence (Wong et al., 2012).
Yang and colleagues examined association between sex and medication
adherence among Medicare Part D beneficiaries with diabetes. The study included
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1,888,682 Medicare beneficiaries with diabetes from six states (Alabama, California,
Florida, Mississippi, New York, and Ohio). Medication adherence to oral anti-diabetics
was measured using Proportion of Days Covered (PDC), and patients with a PDC of less
than 80 percent were considered non-adherent. The authors reported that female patients
had greater likelihood of being non-adherent, odds ratio (95% confidence interval) = 1.06
(1.05 to 1.07), compared to male patients (Yang et al., 2009).
In summary, thirty-five studies were found that examined association between sex
and medication adherence. Eleven of the thirty-five studies reported that being male was
associated with increased medication adherence (Axon et al., 2016; Couto et al., 2014;
Egede et al., 2011; Gibson et al., 2010; Gregoire et al., 2010; Kalyango et al., 2008;
Kirkman et al., 2015; Nigam et al., 2012; O'Shea et al., 2013; Rolnick et al., 2013; Yang
et al., 2009). On contrary, four of the thirty-five studies reported that being female was
associated with increased medication adherence (Mahone, 2008; Parada et al., 2012; M.
C. S. Wong et al., 2011; Woolley et al., 2010). The remaining twenty studies reported
that sex was not associated to medication adherence (S. M. Abughosh et al., 2016; S.
Abughosh et al., 2017; Albright et al., 2001; An & Nichol, 2013; Bagonza et al., 2015;
H.-S. Kim, H. S. Kim, J. D. Bowman, & N. H. Cho, 2016; Kreyenbuhl et al., 2010;
Kurtyka et al., 2016; Lunghi et al., 2017; Moreau et al., 2009; Natarajan et al., 2013; Nau
et al., 2007; Olomu et al., 2016; Pandit et al., 2014; Ramachandran et al., 2015;
Schoenthaler et al., 2012; Simard et al., 2015; Stuart et al., 2016; Wong et al., 2012; M.
C. S. Wong et al., 2015).
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Marital Status and Medication Adherence
Clark and colleagues examined association between marital status and medication
adherence among women with asthma. The study included 808 women with asthma who
completed survey questionnaires in a prospective cohort study at University of Michigan
Health System. The authors reported that married women were more likely to have
higher medication adherence, odds ratio (95% confidence interval) = 1.39, (1.03 to 1.87)
compared to women that were not married (Clark et al., 2012).
Bagonza and colleagues examined association between marital status and
medication adherence among patients with diabetes. The study included 521 diabetes
patients who attended diabetes clinics at two general hospitals in Uganda. Medication
adherence was assessed through self-report of missing any dose of medication. The
authors reported that marital status was not associated with medication adherence
(Bagonza et al., 2015).
Natarajan and colleagues examined association between marital status and
medication adherence among patients with diabetes and hypertension. The study
included 527 patients who completed mailed survey questionnaire. Medication
adherence was measured using the 4-item Morisky medication adherence scale. The
authors reported that marital status was not associated with adherence to antihypertensive medications (Natarajan et al., 2013).
Axon and colleagues examined association between marital status and medication
adherence among veterans with diabetes. The study included a national cohort of
740,197 type 2 diabetes veteran who were followed from 2000 or 2001 until death, loss
to follow up, or December 2006. Medication adherence was measured using Medication
Possession Ratio (MPR), and patients with a MPR of less than 80 percent were
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considered non-adherent. The authors reported that compared with married veteran
patients, veterans who were never married (odds ratio = 1.15, 95% confidence interval =
1.14 to 1.16), widowed veterans (odds ratio = 1.15, 95% confidence interval = 1.13 to
1.16), divorced veterans (odds ratio = 1.16, 95% confidence interval = 1.15 to 1.17), and
veterans who were separated (odds ratio = 1.50, 95% confidence interval = 1.38 to 1.63)
were more likely to be non-adherent (Axon et al., 2016).
Kim and colleagues examined association between marital status and medication
adherence among patients with diabetes. The study included 1,675 patients who
participated in the Korean Health and Genome Study, a community cohort-based
epidemiologic survey. The authors reported that marital status was not associated with
medication adherence (H. Kim et al., 2016).
Kreyenbuhl and colleagues examined association between age and medication
adherence among veterans with diabetes. The study included 22,014 diabetes patients,
with or without schizophrenia identified from the 2001 to 2003 Veteran Affairs National
Psychosis registry. Medication adherence was measured using Medication Possession
Ratio (MPR), patients with a MPR of less than 80 percent were considered non-adherent.
The authors reported that marital status was not associated with medication adherence
(Kreyenbuhl et al., 2010).
Kalyango and colleagues examined association between marital status and
medication adherence among patients with diabetes. The study included 402 patients
with type 1 or type 2 diabetes systematically sampled from an outpatient diabetic clinic in
Uganda. Medication adherence was measured using self-report of missed doses, and
patients who missed more than 20 percent of the prescribed dose were considered non-
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adherent. The authors reported that marital status was not associated with medication
adherence (Kalyango et al., 2008).
Moreau and colleagues examined association between marital status and
medication adherence among patients with type 2 diabetes in France. The study included
521 patients who were recruited by 39 general medical practitioners, and completed a
survey questionnaire. Medication adherence was measured as self-reported problem of
taking medication. The authors reported that patients who were single were more likely
to report medication adherence problems (odds ratio = 1.86, 95% confidence interval =
1.08 to 3.21) than patients who were not single (Moreau et al., 2009).
Egede and colleagues examined association between marital status and
medication adherence among veterans with type 2 diabetes. The study included 690,968
national sample of veterans. Medication adherence was measured using Medication
Possession Ratio (MPR). The authors reported that being single was associated with
lower medication adherence (beta = -3.62, 95% confidence interval = -3.74 to -3.51) than
being married (Egede et al., 2011).
In summary, nine studies were found that examined association between marital
status and medication adherence. Four of the nine studies found that being married was
associated with higher medication adherence compared to being not married (Axon et al.,
2016; Clark et al., 2012; Egede et al., 2011; Moreau et al., 2009). The remaining five
studies reported that marital status was not associated with medication adherence
(Bagonza et al., 2015; Kalyango et al., 2008; H.-S. Kim et al., 2016; Kreyenbuhl et al.,
2010; Natarajan et al., 2013).
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Education and Medication Adherence
Clark and colleagues examined association between educational status and
medication adherence among women with asthma. The study included 808 women with
asthma who completed survey questionnaires in a prospective cohort study at University
of Michigan Health System. The authors reported that no association was found between
education status and medication adherence (Clark et al., 2012).
Woolley and colleagues examined association between educational status and
discontinuation of selective serotonin reuptake inhibitors. The cross-sectional survey
study included 403 patients who were diagnosed with major depressive disorder, and
prescribed selective serotonin reuptake inhibitor. They reported that education status was
not associated with medication adherence (Woolley et al., 2010).
Bagonza and colleagues examined association between education status and
medication adherence among patients with diabetes. The study included 521 diabetes
patients who attended diabetes clinics at two general hospitals in Uganda. Medication
adherence was assessed through self-report of missing any dose of medication. The
authors reported that education status was not associated with medication adherence
(Bagonza et al., 2015).
Natarajan and colleagues examined association between educational status and
medication adherence among patients with diabetes and hypertension. The study
included 527 patients who completed mailed survey questionnaire. Medication
adherence was measured using the 4-item Morisky medication adherence scale. The
authors reported that education status was not associated with adherence to antihypertensive medications (Natarajan et al., 2013).
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Parada and colleagues examined association between educational status and
medication adherence among Latino diabetes patients residing along US-Mexico border.
A cross-sectional study was conducted among randomly sampled 302 Latino patients
with type 2 diabetes, as part of a larger randomized controlled trial. Medication
adherence was measured using the Morisky medication adherence scale. The authors
reported that education status was not associated with medication adherence (Parada et
al., 2012).
Kirkman and colleagues examined association between education status and
medication adherence among patients with diabetes. The study included 218,384
diabetes patients enrolled in a large managed care. Medication adherence was measured
using Medication Possession Ratio (MPR), and patients with a MPR of 80 percent of
greater were considered adherent. The authors reported that compared to patients with
high school equivalent education, patients with college level education (odds ratio = 1.20,
95% confidence interval = 1.17 to 1.23) and patients with graduate school education
(odds ratio = 1.41, 95% confidence interval = 1.36 to 1.46) had greater likelihood of
being adherent. Those with vocational training had no significantly different likelihood
of adherence compared to patients with high school equivalent education (Kirkman et al.,
2015).
Kalyango and colleagues examined association between educational status and
medication adherence among patients with diabetes. The study included 402 patients
with type 1 or type 2 diabetes systematically sampled from outpatient diabetic clinic in
Uganda. Medication adherence was measured using self-report of missed doses, and
patients who missed more than 20 percent of the prescribed dose were considered non-
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adherent. The authors reported patients with secondary or tertiary education were less
likely to be non-adherent to medications (odds ratio = 0.58, 95% confidence interval =
0.36 to 0.92) compared to patients with no education or only primary education status
(Kalyango et al., 2008).
Moreau and colleagues examined association between educational status and
medication adherence among patients with type 2 diabetes in France. The study included
521 patients who were recruited by 39 general medical practitioners, and completed
survey questionnaire. Medication adherence was measured as self-reported problem of
taking medication. The authors reported that education status was not associated with
self-report of medication adherence problems (Moreau et al., 2009).
Wong and colleagues examined association between educational status and
medication adherence among patients with diabetes. The study included 565 Chinese
patients who were recruited randomly from two general hospitals in China, and
completed survey questionnaires. Medication adherence was measured using the 8-item
Morisky medication adherence scale. The authors reported that education status was not
associated with medication adherence (M. C. Wong et al., 2015).
Albright and colleagues examined association between education status and
medication adherence among patients with type 2 diabetes. The study included 397
diabetes patients who participated in the Residency Research Network of South Texas
cross-sectional survey study. Medication adherence was measured as response to an item
asking the frequency of forgetting to take medicines. The authors reported that education
status was not associated with medication adherence, measured as response to an item
asking the frequency of forgetting to take medicines (Albright et al., 2001).
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In summary, ten studies were found that examined association between education
status and medication adherence. Two of the ten studies found that having higher
education status was associated with increased likelihood of being adherent to
medications (Kalyango et al., 2008; Kirkman et al., 2015). The remaining eight studies
reported education status was not associated with medication adherence (Albright et al.,
2001; Bagonza et al., 2015; Clark et al., 2012; Moreau et al., 2009; Natarajan et al., 2013;
Parada et al., 2012; M. C. S. Wong et al., 2015; Woolley et al., 2010).

Income and Medication Adherence
Kim and colleagues examined association between income status and medication
adherence among patients with diabetes. The study included 1,675 patients who
participated in the Korean Health and Genome Study, a community cohort-based
epidemiologic survey. The authors reported that income was not associated with
medication adherence (H. Kim et al., 2016).
Kirkman and colleagues examined association between income and medication
adherence among patients with diabetes. The study included 218,384 patients with
diabetes enrolled in a large managed care plan. Medication adherence was measured
using Medication Possession Ratio (MPR), and patients with a MPR of 80 percent of
greater were considered adherent. The authors reported that patients with annual income
of 30,000 to 60,000 dollars had less likelihood of being adherent (odds ratio = 0.93, 95%
confidence interval = 0.91 to 0.95), and patients with annual income greater than 60,000
dollars had greater likelihood of being adherent (odds ratio = 1.27, 95% confidence
interval = 1.23 to 1.30) compared to patients with annual income of less than 30,000
dollars (Kirkman et al., 2015).
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Pandit and colleagues examined association between income and medication
adherence among patients with diabetes. The study analyzed secondary data of 666
patients with diabetes who were part of a clinical trial evaluating diabetes selfmanagement intervention. Medication adherence was measured using the Morisky
medication adherence scale. The authors reported that patients with annual income of
greater than 25,000 dollars had greater likelihood of medication adherence (odds ratio =
1.58, 95% confidence interval = 1.10 to 2.27) compared to patients with annual income
less than 10,000 dollars (Pandit et al., 2014).
Rolnick and colleagues examined association between income and medication
adherence among chronic disease patients. The study included 31,636 patients with one
or more chronic disease. Medication adherence was measured using Medication
Possession Ratio (MPR) and patients with a MPR of greater than or equal to 80 percent
were considered adherent. The authors reported that income was not associated with
medication adherence for patients with diabetes (Rolnick et al., 2013).
Wong and colleagues examined association between income and medication
adherence among patients with diabetes. The study included 565 Chinese patients who
were recruited randomly from two general hospitals in China, and completed a survey
questionnaire. Medication adherence was measured using the 8-item Morisky medication
adherence scale. The authors reported that income was not associated with medication
adherence (M. C. Wong et al., 2015).
Gibson and colleagues examined association between income and medication
adherence among patients with diabetes. The study included 96,734 diabetes patients
who had employer-sponsored insurance plans, identified from MarketScan database.
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Medication adherence was measured using Proportion of Days Covered (PDC), and
patients with PDC of 80 percent or greater were considered adherent. The authors
reported that higher income (in thousands USD) was associated with being medication
adherent, odds ratio (95% confidence interval) = 0.83 (0.81 to 0.86) (Gibson et al., 2010).
Couto and colleagues examined association between income and medication
adherence among patients taking either anti-diabetic, anti-hypertensive or anti-lipidemic
medication. The study analyzed the 2010 through 2012 data of Medicare Part D
beneficiaries (n=315,586 in 2010, n=343,005 in 2011, and n=379,533 in 2012), and
patients with commercial health insurance plans (n=638,752 in 2010, n=606,717 in 2011,
and n=659,553 in 2012). Medication adherence was measured using Proportion of Days
Covered (PDC). The authors reported that compared to patients with annual income less
than 25,000 dollars, higher odds of being adherent was seen among patients with annual
income of 25,001 to 50,000 dollars, odds ratio (95% confidence interval) ranging from
1.22 (1.12 to 1.34) to 1.4 (1.28 to 1.54), among patients with annual income 50,0001 to
75,000 dollars, odds ratio (95% confidence interval) ranging from 1.37 (1.26 to 1.50) to
1.51 (1.38 to 1.66), and among patients with annual income greater than 75,000 dollars,
odds ratio (95% confidence interval) ranging from 1.60 (1.46 to 1.75) to 1.77 (1.61 to
1.94) (Couto et al., 2014).
In summary, seven studies were found that examined association between income
status and medication adherence. Three of the seven studies reported that patients having
higher income were more likely to be adherent to medications (Couto et al., 2014; Gibson
et al., 2010; Pandit et al., 2014). One of the seven studies reported that patients having
middle-income status had decreased likelihood of being adherent to medications while
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patients having low-income and high-income status had increased likelihood of being
adherent to medications (Kirkman et al., 2015). The remaining three studies reported that
income status was not associated with medication adherence (H.-S. Kim et al., 2016;
Rolnick et al., 2013; M. C. S. Wong et al., 2015).

Employment status and Medication Adherence
Kim and colleagues examined association between employment status and
medication adherence among patients with diabetes. The study included 1,675 patients
who participated in the Korean Health and Genome Study, a community cohort-based
epidemiologic survey. The authors reported that employment status was not associated
with medication adherence (H. Kim et al., 2016).
Tiv and colleagues examined association between professional employment and
medication adherence among patients with diabetes enrolled in a French populationbased study. The study included 3,637 who had prescription claims in two national
health insurance systems, and completed a survey questionnaire. Medication adherence
was evaluated as poor, medium, or good based on using a six-item survey questionnaire.
The authors reported that patients who were professionally active were more likely to be
have poor than good medication adherence compared to patients were professionally
inactive (odds ratio = 1.5, 95% confidence interval = 1.1 to 2.1) (Tiv et al., 2012).
Kalyango and colleagues examined association between employment status and
medication adherence among patients with diabetes. The study included 402 patients
with type 1 or type 2 diabetes systematically sampled from an outpatient diabetic clinic in
Uganda. Medication adherence was measured using self-report of missed doses, and
patients who missed more than 20 percent of the prescribed dose were considered non-

64
adherent. The authors reported that employment status was not associated with
medication adherence (Kalyango et al., 2008).
Moreau and colleagues examined association between employment status and
medication adherence among patients with type 2 diabetes. The study included 521
patients who were recruited by 39 general medical practitioners, and completed survey
questionnaire. Medication adherence was measured as self-reported problem of taking
medication. The authors reported that employment status was not associated with selfreport of medication adherence problems (Moreau et al., 2009).
Gibson and colleagues examined association between employment status and
medication adherence among patients with diabetes. The study included 96,734 diabetes
patients who had employer-sponsored insurance plans, identified from the MarketScan
database. Medication adherence was measured using Proportion of Days Covered
(PDC), and patients with a PDC of 80 percent or greater were considered adherent. The
authors reported that patients who had employment had less likelihood of being adherent
than unemployed patients, odds ratio (95% confidence interval) = 0.95 (0.92 to 0.98)
(Gibson et al., 2010).
In summary, five studies were found that examined association between
employment status and medication adherence. One of the five studies reported that being
employed was associated with increased likelihood of being adherent to medications (Tiv
et al., 2012). On the contrary, another study reported that being employed was associated
with decreased likelihood of being adherent to medications (Gibson et al., 2010). The
remaining three studies reported that employment status was not associated with
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medication adherence (Kalyango et al., 2008; H.-S. Kim et al., 2016; Moreau et al.,
2009).

Insurance Status and Medication Adherence
Parada and colleagues examined association between insurance status and
medication adherence among Latino diabetes patients residing along US-Mexico border.
A cross-sectional study was conducted among randomly sampled 302 Latino patients
with type 2 diabetes, as part of a larger randomized controlled trial. Medication
adherence was measured using the Morisky medication adherence scale. The authors
reported that insurance status was not associated with medication adherence (Parada et
al., 2012).
Albright and colleagues examined association between insurance status and
medication adherence among patients with type 2 diabetes. The study included 397
diabetes patients who participated in the Residency Research Network of South Texas
cross-sectional survey study. Medication adherence was measured as response to an item
asking the frequency of forgetting to take medicines. The authors reported that insurance
status was not associated with medication adherence (Albright et al., 2001).
An and Nichol examined association between insurance status and medication
adherence among patients with comorbid type 2 diabetes and hypertension. The study
included 2,334 patients who were newly starting oral anti-diabetic or anti-hypertensive
medication. Multiple medication adherence was measured using Proportion of Days
Covered (PDC) whereby oral anti-diabetic and anti-hypertensive medications were
simultaneously available over a 33 months period. Patients with a PDC of less than 80
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percent were considered non-adherent. The authors reported that insurance status was
not associated with medication adherence (An & Nichol, 2013).
In summary, three studies were found that examined association between
insurance status and medication adherence (Albright et al., 2001; An & Nichol, 2013;
Parada et al., 2012). No association was reported between insurance status and
medication adherence.

Clinical Characteristics and Medication Adherence
Health Status and Medication Adherence
One study was found that examined association between health status and
medication adherence (Parada et al., 2012). Parada and colleagues examined association
between health status and medication adherence among Latino diabetes patients residing
along US-Mexico border. A cross-sectional study was conducted among randomly
sampled 302 Latino patients with type 2 diabetes, as part of a larger randomized
controlled trial. Medication adherence was measured using the Morisky medication
adherence scale. The authors reported that health status was not associated with
medication adherence (Parada et al., 2012).

Duration of disease and Medication Adherence
Natarajan and colleagues examined association between duration of hypertension
disease and medication adherence among patients with diabetes and hypertension. The
study included 527 patients who completed mailed survey questionnaire. Medication
adherence was measured using the 4-item Morisky medication adherence scale. The
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authors reported that duration of hypertension was not associated with adherence to antihypertensive medications (Natarajan et al., 2013).
Parada and colleagues examined association between duration of disease and
medication adherence among Latino diabetes patients residing along US-Mexico border.
A cross-sectional study was conducted among randomly sampled 302 Latino patients
with type 2 diabetes, as part of a larger randomized controlled trial. Medication
adherence was measured using the Morisky medication adherence scale. The authors
reported that duration of diabetes was not associated with medication adherence (Parada
et al., 2012).
Tiv and colleagues examined association between duration of disease and
medication adherence among patients with diabetes enrolled in a French populationbased study. The study included 3,637 who had prescription claims in two national
health insurance systems, and completed a survey questionnaire. Medication adherence
was evaluated as poor, medium, or good based on using a six-item survey questionnaire.
The authors reported that duration of disease was not associated with medication
adherence (Tiv et al., 2012).
Kalyango and colleagues examined association between duration of disease and
medication adherence among patients with diabetes. The study included 402 patients
with type 1 or type 2 diabetes systematically sampled from outpatient diabetic clinic in
Uganda. Medication adherence was measured using self-report of missed doses, and
patients who missed more than 20 percent of the prescribed dose were considered nonadherent. The authors reported no difference in medication adherence was found
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between patients who had diabetes for less than 4 years and patients who had diabetes for
more than 4 years (Kalyango et al., 2008).
Schoenthaler and colleagues examined association between duration of disease
and medication adherence among patients with type 2 diabetes. The study included 608
patients recruited from multiple Geisinger community based clinics in Pennsylvania.
Medication adherence was measured as Medication Possession Ratio (MPR) using
electronic health record data. The authors reported that duration of diabetes, measured as
1-year increase, was associated with decreased medication adherence (β = - 0.79, p =
0.008) (Schoenthaler et al., 2012).
Moreau and colleagues examined association between duration of disease and
medication adherence among patients with type 2 diabetes in France. The study included
521 patients who were recruited by 39 general medical practitioners, and completed
survey questionnaire. Medication adherence was measured as self-reported problem of
taking medication. Duration of diabetes was evaluated as having diabetes for more than
10 years, or not more than 10 years. The authors reported duration of diabetes was not
associated as a factor for self-report of medication adherence problems (Moreau et al.,
2009).
In summary, six studies were found that examined association between disease
duration and medication adherence. One of the six studies reported that having longer
disease duration was associated with decreased likelihood of being adherent to
medications (Schoenthaler et al., 2012). The remaining five of the six studies reported
that diseased duration was not associated with medication adherence (Kalyango et al.,
2008; Moreau et al., 2009; Natarajan et al., 2013; Parada et al., 2012; Tiv et al., 2012).
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Insulin Use Status and Medication Adherence
Parada and colleagues examined association between insulin use status and
medication adherence among Latino diabetes patients residing along US-Mexico border.
A cross-sectional study was conducted among randomly sampled 302 Latino patients
with type 2 diabetes, as part of a larger randomized controlled trial. Medication
adherence was measured using Morisky medication adherence scale. The authors
reported that insulin use status was not associated with medication adherence (Parada et
al., 2012).
Tiv and colleagues examined association between insulin use status and
medication adherence among patients with diabetes enrolled in a French populationbased study. The study included 3,637 who had prescription claims in two national
health insurance systems, and completed a survey questionnaire. Medication adherence
was evaluated as poor, medium, or good based on using a six-item survey questionnaire.
The authors reported that insulin use status was not associated with medication adherence
(Tiv et al., 2012).
In summary, two studies were found that examined association between insulin
use status and medication adherence (Parada et al., 2012; Tiv et al., 2012). Both studies
found no association between insulin use status and medication adherence.

Number of Medications and Medication Adherence
Natarajan and colleagues examined association between number of prescription
medications and medication adherence among patients with diabetes and hypertension.
The study included 527 patients who completed mailed survey questionnaires.
Medication adherence was measured using the 4-item Morisky medication adherence
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scale. The authors reported that taking more than seven prescription medication was
associated with greater likelihood of adherence to anti-hypertensive medications, odds
ratio (95% confidence interval) = 1.54 (1.00 to 2.38) (Natarajan et al., 2013).
Kurtyka and colleagues examined association between number of medications
and medication persistence to Dipeptidyl Peptidase-4 inhibitors among patients with type
2 diabetes. The study included 2,874 patients on monotherapy and 3,016 patients on dual
therapy recruited from retrospective Japanese claims database. The authors reported that
compared to patients on monotherapy who had no other concomitant medications,
patients with one other concomitant medication (hazard ratio = 0.67, 95% confidence
interval = 0.56 to 0.80), patients with two other concomitant medication (hazard ratio =
0.51, 95% confidence interval = 0.41 to 0.63), and patients with three or more
concomitant medications (hazard ratio = 0.47, 95% confidence interval = 0.36 to 0.63)
had lower rates of discontinuation. They also reported that compared to patients on dual
therapy who had no other concomitant medications, patients with one concomitant
medication (hazard ratio = 0.73, 95% confidence interval = 0.60 to 0.80), patients with
two concomitant medications (hazard ratio = 0.61, 95% confidence interval = 0.49 to
0.77), and patients with three or more concomitant medications (hazard ratio = 0.53, 95%
confidence interval = 0.39 to 0.71) had lower rates discontinuation (Kurtyka et al., 2016).
Kirkman and colleagues examined association between number of medications
and medication adherence among patients with diabetes. The study included 218,384
diabetes patients enrolled in a large managed care plan. Medication adherence was
measured using Medication Possession Ratio (MPR), and patients with a MPR of 80
percent of greater were considered adherent. The authors reported that greater number of
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medications use was associated with greater likelihood of being adherent (odds ratio =
1.22, 95% confidence interval = 1.21 to 1.22) (Kirkman et al., 2015).
Rolnick and colleagues examined association between number of medications and
medication adherence among chronic disease patients. The study included 31,636
patients with one or more chronic disease. Medication adherence was measured using
Medication Possession Ratio (MPR) and patients with a MPR of greater than or equal to
80 percent were considered adherent. The authors reported that diabetes patients on
greater number of medications were less likely to be adherent (odds ratio = 0.91, 95%
confidence interval = 0.88 to 0.95) (Rolnick et al., 2013).
Abughosh and colleagues examined association between number of medications
and medication adherence among Medicare Advantage plan patients with co-morbid
diabetes and hypertension. The study included 743 patients who were non-adherent,
defined as a Proportion of Days Covered (PDC) of less than 80 percent, randomized to
intervention group (motivational interviewing by pharmacy students) and control group.
Multiple logistic regression was used to assess factors associated with medication
adherence in 6 months follow up period post randomization. The authors reported that
number of medications used was not associated with medication adherence, using
proportion of days covered measure (S. Abughosh et al., 2017).
Abughosh and colleagues examined association between number of medications
and medication adherence among Medicare Advantage plan patients with co-morbid
diabetes and hypertension. The study included 87 patients who were non-adherent,
defined as a Proportion of Days Covered (PDC) of less than 80 percent, randomized to
intervention group (pharmacist telephonic intervention) or control group. Multiple
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logistic regression was used to assess factors associated with medication adherence in 6
months follow up period post randomization. The authors reported that number of
medications was not associated with medication adherence (S. M. Abughosh et al., 2016).
An and Nichol examined association between number of medications and
medication adherence among patients with comorbid type 2 diabetes and hypertension.
The study included 2,334 patients who were newly starting oral anti-diabetic or antihypertensive medication. Multiple medication adherence was measured using Proportion
of Days Covered (PDC) whereby oral anti-diabetic and anti-hypertensive medications
were simultaneously available over a 33 months period. Patients with a PDC of less than
80 percent were considered non-adherent. The authors reported that greater number of
medications used was associated with greater likelihood of being adherent, odds ratio
(95% confidence interval) = 1.36 (1.22 to 1.52) (An & Nichol, 2013).
Gregoire and colleagues examined association between number of medications
and medication adherence among patients newly treated with oral anti-diabetics. The
study included 98,940 patients who were enrolled in a public health insurance plan in
Canada. They reported that number of medications was not associated with medication
adherence (Gregoire et al., 2010).
In summary, eight studies were found that examined association between number
of medications used and medication adherence. Four of the eight studies reported that
patients taking higher number of medications had increased likelihood of being adherent
to medications (An & Nichol, 2013; Kirkman et al., 2015; Kurtyka et al., 2016; Natarajan
et al., 2013). On the contrary, one of the eight studies reported that patients taking higher
number of medications had decreased likelihood of being adherent to medications
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(Rolnick et al., 2013). The remaining three studies reported that number of medications
used was not associated with medication adherence (S. M. Abughosh et al., 2016; S.
Abughosh et al., 2017; Gregoire et al., 2010).

Need for Research
Shared decision-making and its association with medication adherence has been
examined, but there is limited literature especially on chronic disease management.
Among studies that included patients with diabetes, only one study assessed adherence
specific to anti-diabetic medications, and the study was limited to the veterans’
population. No study has been found that examined the relationship between shared
decision-making and adherence to anti-diabetic medications using a nationally
representative sample. Qualitative studies indicated that involvement of patients in
treatment decision making encouraged patients with chronic disease to take responsibility
for their medication use. Shared decision-making and its association with patient
satisfaction with care has also been examined, but literature assessing the association in
chronic disease patients is limited. Prior qualitative studies show that shared decisionmaking may influence patients’ satisfaction with care and willingness of patients to take
responsibility for their medication use. Therefore, the purpose of this study was to assess
association between shared decision-making and patients’ satisfaction with care as well
as medication adherence in patients with diabetes.

Study Objectives
The aim of this study was to assess associations between shared decision-making,
patient satisfaction with care and medication use behavior. The specific objectives of this
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study were (1) to assess association between demographic variables and clinical variables
with shared decision making, (2) to assess association between shared decision-making
and satisfaction with care, and (3) to assess association between shared decision making
and medication adherence to non-insulin anti-diabetic medication(s) among patient with
diabetes. It was hypothesized that patients more involved in shared decision-making
were more likely be satisfied with health care provided. It also was hypothesized that
patients more involved in shared decision-making were more likely adhere to their antidiabetic medication(s).
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METHODS

Study Objectives
The aim of this study was to assess association between shared decision-making
and medication adherence, and association between shared decision-making and
satisfaction with care. The specific objectives of this study were (1) to examine
association between demographic variables and clinical variables with shared decision
making, (2) to assess association between shared decision-making and patient satisfaction
with care, and (3) to assess association between shared decision-making and adherence to
noninsulin anti-diabetic medication among patients with diabetes. It was hypothesized
that patients more involved in shared decision-making were more likely be satisfied with
health care provided. It also was hypothesized that patients more involved in shared
decision-making were more likely adhere to their anti-diabetic medication(s).

Data Sources
The data for this study came from the household component of the Medical
Expenditure Panel Survey (MEPS). The MEPS is a continuous survey of nationally
representative samples of the non-institutionalized United States population on health
services use, access to care and health care expenditures (AHRQ, 2017a). A complex
panel design is employed whereby two years of data is collected for each panel with five
rounds of interviews (AHRQ, 2017a).
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Study Design
An observational retrospective cohort study design was employed to examine
association between shared decision-making and satisfaction with care, and association
between shared decision-making and medication adherence. The 2011 to 2014 MEPS
data including prescription claims was used to achieve the study aims. Shared decisionmaking was assessed using survey questions at one point in time. Satisfaction with care
was also assessed using a survey question, 12 months after the shared decision-making
assessment. Anti-diabetic medication use was assessed for a period of approximately 12
months, following shared decision-making assessment.

Study Sample
Sample Inclusion Criteria
To be included in the sample, survey respondents had to have a diagnosis for
diabetes mellitus based on presence of the ICD-9 CM code “250.” In addition to having
a diagnosis of diabetes, they had to be 18 years old or older, had to have identified a usual
source of care and had to have made more than one visit to that source of care within the
previous twelve months.

Sample Exclusion Criteria
Participants were excluded if they (1) had a missing response on survey questions
used to measure shared decision-making or satisfaction with care, (2) had less than two
prescription claims for anti-diabetic medications, (3) had incomplete prescription claims
data for measuring medication adherence, (4) had reported cognitive limitation, or (5) had
a proxy responder to survey items. Respondents who had reported cognitive limitation
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were excluded because they were considered likely to provide inaccurate response during
the survey. Respondents with proxy responders were also excluded because proxy
responders were considered unlikely to provide accurate responses on sample
respondents’ perceptions of care.

Identification of Anti-Diabetic Medications
Anti-diabetic medications use was identified from the prescribed medicines files
in MEPS data using the Multum Lexicon’s therapeutic drug categories. The prescribed
medicines files in MEPS consist of drug level data on prescribed medicines that were
obtained by respondents. The MEPS collects data on respondents prescribed medicine
through self-reported survey, and follow-back survey of the respondents’ pharmacy
contacts.

Study Variables
Predictor Variable
Shared decision-making
Shared decision-making was measured using seven questions from the Medical
Expenditure Panel Survey (MEPS). Fiks and colleagues identified the items for
measuring shared decision-making (Fiks, Localio, Alessandrini, Asch, & Guevara, 2010),
and the items have been used in prior outcomes research (Fiks, Mayne, Localio,
Alessandrini, & Guevara, 2012; Fiks, Mayne, Localio, Feudtner, et al., 2012; Levine,
Landon, & Linder, 2017; Lindly, Zuckerman, & Mistry, 2017). The items are
characteristic of the four shared decision making concepts identified in prior research
(Charles et al., 1997). These concepts are (1) both the doctor and the patient should be
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involved in the treatment decision-making; (2) both should share information with each
other; (3) both should take steps to participate in the decision-making process by
expressing treatment preferences; and (4) both should agree on the treatment to
implement. The seven items used to measure shared decision-making are presented in
Appendix Table A.
Responses for six of the seven items were scored from “1” to “4” based on
frequency rating, coded as “1 - never,” “2 - sometimes,” “3 - usually” and “4 - always.”
Response for the remaining one question was reported as “1- yes” or “2 - no” and each
response was recoded as “1 – no” and “4 – yes.” A shared decision-making score, for
each respondent, was calculated as the mean score of responses to the seven items, and a
binary variable was created based on a cutoff point of 3.9, as in prior research (Fiks et al.,
2010; Lindly et al., 2017). The cutoff point, score of 3.9, was identified by Fiks and
colleagues using latent class analysis of patterns of shared decision-making (Fiks et al.,
2010). If a patient’s shared decision-making score was 3.9 or greater, the patient was
considered to have high involvement in shared decision-making. If a patient’s shared
decision-making score was less than 3.9, the patient was considered to have low
involvement in shared decision-making.

Response Variables
Satisfaction with Care
Satisfaction with care was measured in the Medical Expenditure Panel Survey
using a single question: “Using any number from 0 to 10 where 0 is the worst health care
possible and 10 is the best health care possible, what number would you use to rate all
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your health care in the last 12 months?” (AHRQ, 2017a). Possible scores for satisfaction
with care ranged from “0” to “10.”

Medication Adherence
Medication Possession Ratio (MPR) was used to measure adherence to noninsulin anti-diabetic medications, for each patient in the study. MPR is calculated as a
ratio of total days of medication supplied to number of days in a specified time interval
(Hess, Raebel, Conner, & Malone, 2006). Each patient was followed approximately for
12 months, following assessment of shared decision-making. Since any medications
taken in hospitals are not captured in prescription fill claims, it was assumed that patients
are fully adherent during any hospital stay. For patients who had been hospitalized
during the follow-up period, total number of days spent in a hospital was excluded from
number of days in the follow-up period.
For patients taking one anti-diabetic medication, MPR was calculated by dividing
the total number of days supplied by the number of days in the study interval. For
patients taking more than one anti-diabetic medication throughout the study interval,
average MPR was calculated. In this case, MPR for each medication was calculated as
total number of days supplied, for that medication, by the number of days in the study
interval. Average MPR was calculated by summing MPRs for each anti-diabetic
medication, and dividing the sum by the number of anti-diabetic medications taken.
For patients who added an anti-diabetic medication prescription, weighted
average MPR was calculated. In this case, MPR for the added anti-diabetic medication
was calculated by dividing the total number of days supplied by the number of days from
the start of the added medication to the end of study interval. Weighted average MPR
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was calculated by multiplying MPR for each medication by the number of days each
medication had to be taken, adding them up, and dividing by the sum of number of days
each medication had to be taken.
If a patient’s MPR was 85 percent or greater, the patient was considered adherent
to anti-diabetic medications. If MPR was less than 85 percent, the patient was considered
non-adherent to anti-diabetic medication. An MPR of 85 percent was reported to be an
optimal cutoff for adherence on its predictive power for diabetes specific hospitalization
outcome (Karve et al., 2009).

Demographic Variables
Age
Age was measured during assessment of shared decision-making. Age was
reported in the Medical Expenditure Panel Survey (MEPS) as number of years lived from
date of birth at the time of shared decision-making assessment. Age was categorized in
to three categories: 18 years to 44 years, 45 years to 64 years, and 65 years or older.

Sex
In MEPS, sex was self-reported. Sex was reported as male or female.

Race/Ethnicity
Race/ethnicity categories in MEPS include “Hispanic,” “non-Hispanic white
only,” “non-Hispanic black only,” “non-Hispanic Asian only,” and “non-Hispanic
other/multiple race.” Race/ethnicity was recoded as “non-Hispanic white” or “other
race.” The “other race” category included all racial and ethnic group except “nonHispanic white only.”
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Marital Status
Marital status categories in the Medical Expenditure Panel Survey (MEPS)
include “married,” “widowed,” “divorced,” “separated,” and “never married.” Marital
status was recoded as “married” or “non-married.” The “non-married” category included
all categories except “married.”

Education Status
Education status in MEPS was recorded as number of years in school (“1” to
“12”), “high school graduate or GED certificate,” “beyond high school - including some
college and associate degree,” “4-year college degree or bachelor’s degree,” and
“masters, doctorate or professional degree.” Education status was recoded as a four-level
categorical variable with values “less than high school education,” “high school
education/GED,” “Post high school education excluding college degree” and “bachelor’s
or advanced degree.” “Post high school” included some college and associate degree.
“Bachelor’s or advanced degree” included bachelor’s, master’s, doctorate or professional
degree.

Employment Status
Employment status in MEPS was recorded as “currently employed,” “has a job to
return to,” “had job until interview date,” and “not employed with no job to return to.”
Employment status was recoded as “employed” and “not employed.” The “employed”
category included “currently employed,” “has a job to return to,” “had job until interview
date.” The “not employed with no job to return to” was coded as “not employed.”
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Income Status
The Medical Expenditure Panel Survey (MEPS) collects person-level and familylevel incomes, and calculates percentage poverty status. Percentage poverty status in
MEPS is calculated as percentage of family income divided by each year poverty line
based on family size and composition (AHRQ, 2017a). In MEPS, the percentage poverty
status was recorded as a five-level categorical variable with values: “negative or poor
(less than 100%),” “near poor (100% to less than 125%),” “low income (125% to less
than 200%),” “middle income (200% to less than 400%),” and “high income (greater than
or equal to 400%).” The “negative or poor” and “near poor” groups were collapsed
together, and were coded as “very low income” category. The remaining categories,
“low income,” “middle income,” and “high income” were not recoded.

Insurance Status
Health insurance status is reported as a three-level categorical variable using
summary insurance status in the first year of the Medical Expenditure Panel Survey
(MEPS) panel design. The levels included (1) any private insurance coverage – having
any private insurance anytime during the first year, (2) public only insurance – having
only public insurance coverage in the first year, and (3) no insurance coverage during the
first year.

Region
Region was reported in MEPS as “Northeast,” “Midwest,” “South” and “West”
based on respondent’s residence. Northeast included Connecticut, Maine, Massachusetts,
New Hampshire, New Jersey, New York, Pennsylvania, Rhode Island and Vermont.
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Midwest included Indiana, Illinois, Iowa, Kansas, Michigan, Minnesota, Missouri,
Nebraska, North Dakota, Ohio, South Dakota, and Wisconsin. South included Alabama,
Arkansas, Delaware, District of Columbia, Florida, Georgia, Kentucky, Louisiana,
Maryland, Mississippi, North Carolina, Oklahoma, South Carolina, Tennessee, Texas,
Virginia, and West Virginia. West included Alaska, Arizona, California, Colorado,
Hawaii, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, Washington, and
Wyoming.

Clinical Variables
Perceived Health Status
Perceived health status was measured in the Medical Expenditure Panel Survey
(MEPS) as response for a single-item question, “In general, compared to other people of
your age, would you say that your health is excellent, very good, good, fair, or poor?”
The self-reported perceived health status was used without recoding.

Number of Medications
Number of unique medications was calculated for each patient. Each unique
medication that each patient was taking was identified using the Multum Lexicon 3-level
therapeutic codes in the Medical Expenditure Panel Survey. All duplicates of unique
prescription medication were excluded, and the total number of unique medications was
calculated as sum of each unique medication.

Insulin Use Status
Insulin use was identified from prescription fills recorded in the prescribed
medicines file using the Multum lexicon code for Insulin (‘215’). Patients who had a

94
prescription fill record for insulin in the study period were coded as insulin users and all
other patients were coded as insulin non-users.

Duration of Diabetes
Age of diagnosis with diabetes was self-reported in the Medical Expenditure
Panel Survey (MEPS). Duration of diabetes was calculated as age at assessment of
shared decision-making minus self-reported age at diagnosis with diabetes.

Statistical Analysis
Data were analyzed using SAS version 9.4 for windows. An a priori alpha of 0.05
was used for significance level of all analyses.

Sample Characteristics
The PROC FREQ procedure in SAS was used to generate frequency distributions
for the variables: age, sex, race/ethnicity, region, education status, employment status,
income status, marital status, insurance status, perceived health status, and insulin use
status. For each of these variables, number and percent of respondents under each
category was calculated.
The PROC MEANS procedure in SAS was used to generate means and standard
deviations for the variables: age, number of medications and duration of diabetes.
Sample descriptive statistics including ranges of response, and median was assessed for
number of medications and duration of diabetes using the PROC UNIVARIATE
procedure in SAS.
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Shared Decision-Making
A shared decision-making score was calculated for each respondent. If a patient’s
shared decision-making score was 3.9 or greater, the patient was considered to have high
involvement in shared decision-making. If a patient’s shared decision-making score was
less than 3.9, the patient was considered to have low involvement in shared decisionmaking. The PROC MEANS procedure in SAS was used to generate the mean and
standard deviation of shared decision-making scores. Sample descriptive statistics of
shared decision making including ranges of response, and median score was assessed
using the PROC UNIVARIATE procedure in SAS. The PROC FREQ procedure in SAS
was used to generate a distribution of respondents by shared decision-making status.

Bivariate Associations with Shared Decision-Making
Bivariate Association between Demographic Variables and Shared Decision-Making
Individual bivariate associations were examined between each demographic
variable: age, sex, race/ethnicity, marital status, education status, employment status,
income status, region, and insurance status with shared decision-making. The SAS
procedure PROC SURVEYLOGISTIC was used to examine bivariate association
between each demographic variable and shared decision-making. The
SURVEYLOGISTIC procedure accounted for sample weights, and the stratified cluster
sampling design. In analysis of each bivariate association, one demographic variable was
used as the predictor variable. The response variable, for each model, was shared
decision making coded as “1-high” and “0-low.”
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Bivariate Association between Clinical Variables and Shared Decision-Making
Individual bivariate associations were examined between each clinical variable:
perceived health status, insulin use, duration of diabetes and number of medications with
shared decision-making. The clinical variables, duration of diabetes and number of
medications, were each dichotomized as binary variables using the sample median score.
The SAS procedure PROC SURVEYLOGISTIC was used to examine bivariate
association between each clinical variable and shared decision-making. The
SURVEYLOGISTIC procedure accounted for sample weights, and the stratified cluster
sampling design. In analysis of each bivariate association, one clinical variable was used
as the predictor variable. The response variable, for each model, was shared decision
making coded as “1-high” and “0-low.”

Multivariate Association between Demographic Variables and Clinical Variables with
Shared Decision Making
A multiple logistic regression model was used to examine association between
demographic variables and clinical variables with shared decision-making. The SAS
procedure PROC SURVEYLOGISTIC was used to fit the regression model. The
SURVEYLOGISTIC procedure accounted for sample weights, and the stratified cluster
sampling design. The demographic variables age, sex, race, education, employment,
income, marital status, insurance and region, as well as the clinical variables perceived
health status, insulin use, duration of diabetes, and number of medications were included
in the model as predictor variables. The response variable, for each model, was shared
decision making coded as “1-high” and “0-low.”
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Satisfaction with Care
Satisfaction with care was measured in the Medical Expenditure Panel Survey
using a single question: “Using any number from 0 to 10 where 0 is the worst health care
possible and 10 is the best health care possible, what number would you use to rate all
your health care in the last 12 months?” (AHRQ, 2017a). The SAS procedure PROC
MEANS was used to describe the mean and standard deviation of satisfaction with care.
Sample descriptive statistics including ranges of response, and median was assessed
using the PROC UNIVARIATE procedure in SAS.

Bivariate Associations with Satisfaction with Care
Bivariate Association between Demographic Variables and Satisfaction with Care
Individual bivariate associations were examined between each demographic
variable: age, sex, race/ethnicity, marital status, education status, employment status,
income status, region, and insurance status with satisfaction with care. The SAS
procedure PROC SURVEYREG was used to examine bivariate association between each
demographic variable and satisfaction with care. The SURVEYREG procedure
accounted for sample weights, and the stratified cluster sampling design. All
demographic variables were categorical, and were included in the CLASS statement to be
coded as dummy variables. The SOLUTION option was used in the MODEL statement
to generate effect estimates for each levels of the predictor variables. The response
variable, for each model, was satisfaction with care.
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Bivariate Association between Clinical Variables and Satisfaction with Care
Individual bivariate associations were examined between each clinical variable:
perceived health status, insulin use, duration of diabetes and number of medications with
satisfaction with care. The clinical variables, duration of diabetes and number of
medications, were each dichotomized as binary variables using the sample median score.
The SAS procedure PROC SURVEYREG was used to examine bivariate association of
each clinical variable with satisfaction with care. The SURVEYREG procedure
accounted for sample weights, and the stratified cluster sampling design. All clinical
variables were categorical, and were included in the CLASS statement to be coded as
dummy variables. The SOLUTION option was used in the MODEL statement to
generate effect estimates for each levels of the predictor variable. The response variable,
for each model, was satisfaction with care.

Bivariate Association between Shared Decision-Making and Satisfaction with Care
Bivariate association between shared decision-making and satisfaction with care
was assessed using the SAS procedure PROC SURVEYREG. The SURVEYREG
procedure accounted for sample weights, and the stratified cluster sampling design. The
predictor variable was shared decision-making coded as “1-high” and “0-low.” The
response variable was satisfaction with care, which was a continuous variable with values
ranging from “0” to “10.” The SOLUTION option was used in the MODEL statement to
generate an effect estimate for shared decision-making.
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Multivariate Association between Shared Decision Making and Satisfaction with Care
A multiple linear regression model was used to assess association between shared
decision-making and satisfaction with care. The PROC SURVERYREG procedure in
SAS was used to fit the regression model. The SURVEYREG procedure accounted for
sample weights, and the stratified cluster sampling design. The predictor variable was
shared decision-making coded as “1-high” and “0-low.” The response variable was
satisfaction with care, which is a continuous variable with values ranging from “0” to
“10.” Demographic covariates included in the model were age, sex, race/ethnicity,
marital status, education status, employment status, income status, insurance status and
region. Clinical covariates included in the model were perceived health status, insulin
use status, duration of diabetes, and number of medications. All covariates were
categorical, and were included in the CLASS statement to be coded as dummy variables.
The SOLUTION option was used in the MODEL statement to generate effect estimates
for shared decision-making, and each level of the covariates.

Medication Adherence
A medication possession ratio (MPR) was calculated for each patient. Adherence
to non-insulin anti-diabetic medications was assessed for approximately 12 months.
Patients with MPR greater than or equal to 85 percent were considered adherent, and
patients with MPR less than 85 percent were considered non-adherent. A dichotomous
variable for medication adherence status was created with “1” representing adherent
patients and “0” representing non-adherent patients. The PROC MEANS procedure in
SAS was used to generate the mean and standard deviation of medication possession
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ratio. The PROC FREQ procedure in SAS was used to generate frequency tabulation for
medication adherence status.

Bivariate Associations with Medication Adherence
Bivariate Association between Demographic Variables and Medication Adherence
Individual bivariate associations were examined between each demographic
variable: age, sex, race/ethnicity, marital status, education status, employment status,
income status, region, and insurance status with medication adherence. The SAS
procedure PROC SURVEYLOGISTIC was used to examine bivariate association of each
demographic variable with shared decision-making. The SURVEYLOGISTIC procedure
accounted for sample weights, and the stratified cluster sampling design. In analysis of
each bivariate association, one demographic variable was used as the predictor variable.
The response variable, for each model, was medication adherence coded as “1-adherent”
and “0-non-adherent.”

Bivariate Association between Clinical Variables and Medication Adherence
Individual bivariate associations were examined between each clinical variable:
perceived health status, insulin use, duration of diabetes and number of medications with
medication adherence. The clinical variables, duration of diabetes and number of
medications, were each dichotomized as binary variables using the sample median score.
The SAS procedure PROC SURVEYLOGISTIC was used to examine bivariate
association of each clinical variable with shared decision-making. The
SURVEYLOGISTIC procedure accounted for sample weights, and the stratified cluster
sampling design. In analysis of each bivariate association, one clinical variable was used
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as the predictor variable. The response variable, for each model, was medication
adherence coded as “1-adherent” and “0-non-adherent.”

Bivariate Association between Shared Decision-Making and Medication Adherence
The SAS procedure PROC SURVEYLOGISTIC was used to examine bivariate
association between shared decision making and medication adherence. The
SURVEYLOGISTIC procedure accounted for sample weights, and the stratified cluster
sampling design. The predictor variable was shared decision-making coded as “1-high”
and “0-low.” The response variable was medication adherence coded as “1-adherent”
and “0-non-adherent.” Sensitivity analyses were performed on the adherence level cutoff
using lower (80 percent), and higher (90 percent) MPR scores, and on the adherence
assessment period using shorter (approximately 6 months) and longer (approximately 17
months) period.

Multivariate Association between Shared Decision Making and Medication Adherence
A multiple logistic regression model was used to assess association between
shared decision-making and medication adherence. The SAS procedure PROC
SURVEYLOGISTIC was used to fit the regression model. The SURVEYLOGISTIC
procedure accounted for sample weights, and the stratified cluster sampling design. The
predictor variable was shared decision-making coded as “1-high” and “0-low.” The
response variable was medication adherence coded as “1-adherent” and “0-nonadherent.” Demographic covariates included in the model were age, sex, race, education,
employment, income, marital status, insurance and region. Clinical covariates included
in the model were perceived health status, insulin use, duration of diabetes, and number
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of medications. Subgroup analyses by patients’ insulin use status were done to examine
the association between shared decision-making and adherence to non-insulin antidiabetic medications. Sensitivity analyses were also performed on the adherence level
cutoff using lower (80 percent), and higher (90 percent) MPR scores, and on the
adherence assessment period using shorter (approximately 6 months) and longer period
(approximately 17 months). Variability on the adherence assessment periods was
expected due to the nature data collection in MEPS. Thus, assessment periods were
included as covariate in the analyses.
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RESULTS

Study Sample
The Medical Expenditure Panel Survey (MEPS) is a national representative
sample of the non-institutionalized United States population. In the 2011 to 2014 MEPS
datasets, there were a total of 69,047 respondents. Of the 69,047 respondents, 5,978 had
a diagnosis of diabetes mellitus based on the presence of the ICD code “250” in the
medical conditions file in the MEPS data. To be included in the study, in addition to
having diagnosis of diabetes, respondents had to be 18 years old or older, had to have
identified a usual source of care and had to have made more than one visit to that source
of care in the previous twelve months. Of the 5,978 respondents diagnosed with diabetes,
there were 3,199 respondents who were 18 years old or older, and had usual source of
care whom they visited more than once in the previous twelve months.
Respondents who had reported cognitive limitation were considered likely to
provide inaccurate responses during the survey, and proxy responders were considered
unlikely to provide accurate responses on sample respondents’ perceptions of care.
Therefore, respondents who had reported cognitive limitation, or who had a proxy survey
responder were excluded. Respondents were required to have complete data on the
survey items used to assess shared decision-making and satisfaction with care. To
calculate medication adherence, respondents were required to have prescription claims
that have complete records of days of supply, and had to have at least two prescription fill
records. After applying inclusion and exclusion criteria, 797 MEPS respondents
remained in the study sample. The sample selection results are shown in Figure 1.
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Number of respondents in MEPS from 2011-2014
69,047

Respondents with diabetes (ICD code ‘250’)
5,978

Respondents 18 years old or older
5,551

Respondents who had usual source of care
4,600

Respondents who had at least one visit
3,199

Respondents without proxy responder
2,675

Respondents without cognitive limitations
2,078

Respondents without missing survey responses
1,737

Respondents who had prescription claims
in the study interval
1,246

Respondents with two or more prescription claims
1,167
Final sample
797

Respondents without
diabetes (ICD code ‘250’)
63,069
Respondents under
18 years old
427
Respondents without
usual source of care
951
Respondents with no visit
in 12 months
1,401
Respondents who had proxy
responders
524
Respondents who had
cognitive limitations
597
Respondents with missing
survey responses
341
Respondents with no
prescription claims
491

Respondents with less than
two prescription fill records
79
Respondents with missing
prescription claims data
370

Figure 1. Sample Selection Results
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Sample Demographic Characteristics
Age
The sample distribution by age is presented in Table 1. The mean age was 60
years with a standard deviation of 12.4. Approximately eleven percent of the study
sample was under 45 years old. Fifty-two percent were 45 years to 64 years, and thirtyseven percent were over 64 years old.

Race/ Ethnicity
The sample distribution by race/ethnicity is shown in Table 2. Race/ethnicity
groups recorded in the Medical Expenditure Panel Survey (MEPS) include “Hispanic,”
“non-Hispanic white only,” “non-Hispanic black only,” “non-Hispanic Asian only,” and
“non-Hispanic other / multiple race reported.” The variable race was re-coded as “nonHispanic white” and “Other race.” The “other race” category included all race/ethnicity
category except “non-Hispanic white only.” Over 46 percent of the sample was nonHispanic white.

Sex
The sample distribution by sex is shown in Table 3. A majority of the sample was
female (57 percent).

Marital Status
The sample distribution by marital status is shown in Table 4. Approximately, 58
percent of the sample was married. The non-married category included “divorced,”
“widowed,” “separated” and “never married.”
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Table 1. Sample Distribution by Age
Number of
Individuals
(N=797)

Percent

18 years to 44 years

88

11.0

45 years to 64 years

414

51.9

Over 64 years

295

37.0

Age

108

Table 2. Sample Distribution by Race/Ethnicity
Number of
Individuals
(N=797)

Percent

Non-Hispanic white

369

46.3

Others1

428

53.7

Race/Ethnicity

1

Others includes Hispanic, non-Hispanic Black, non-Hispanic Asian, and non-Hispanic
other or multiple races
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Table 3. Sample Distribution by Sex

Sex

Number of
Individuals
(N=797)

Percent

Male

342

42.9

Female

455

57.1
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Table 4. Sample Distribution by Marital Status
Number of
Individuals
(N=797)

Percent

Married

459

57.6

Not married1

338

42.4

Marital Status

1

Non-married includes divorced, widowed, separated and never married
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Education Status
The sample distribution by education status is presented in Table 5. Education
status had four categories, which included “less than high school education,” “high
school education/GED,” “post-high school education, no degree” and “bachelor’s or
advanced degree.” Approximately, 52 percent of the sample had high school/GED or
less than high school education.

Employment Status
The sample distribution by employment status is presented in Table 6.
Approximately, 48 percent of the sample was employed. Fifty-two percent were
unemployed.

Income Status
The sample distribution by income status is presented in Table 7. Income status
had four categories, which include “very low-income,” “low-income,” “middle-income,”
and “high-income.” Approximately 43 percent of the sample had low or very low
income.

Health Insurance Coverage
The sample distribution by health insurance coverage is presented in Table 8.
Health insurance coverage was recorded as any private insurance coverage, public only
insurance coverage, and no insurance coverage. Over one-half of the sample, 56 percent,
had any private insurance coverage, and about one third, 35 percent, had public only
insurance coverage. Approximately, 10 percent of the sample had no insurance coverage.
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Table 5. Sample Distribution by Education Status
Number of
Individuals
(N=7931)

Percent

Less than high school

135

17.0

High school/ GED

279

35.2

Post high school2

230

29.0

Bachelor’s or advanced3

149

18.8

Education Status

1

Four observations with missing education status were excluded

2

Post High School includes some college, or Associate’s degree

3

Bachelor’s or advanced includes Bachelor’s, Master’s, Doctorate, or Professional
Degree
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Table 6. Sample Distribution by Employment Status
Number of
Individuals
(N=797)

Percent

Employed

381

47.8

Unemployed

416

52.2

Employment Status
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Table 7. Sample Distribution by Income Status
Number of
Individuals
(N=797)

Percent

Very low income

194

24.3

Low income

148

18.6

Middle income

231

29.0

High income

224

28.1

Income Status
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Table 8. Sample Distribution by Health Insurance Coverage
Number of
Individuals
(N=797)

Percent

Any private insurance

444

55.7

Public only insurance

276

34.6

Uninsured

77

9.7

Health Insurance
Coverage
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Region
The sample distribution by region of residence is presented in Table 9. Region
was recorded as Northeast, Midwest, South and West based on respondent’s residence.
Approximately 43 percent of the sample was from the South region.

Sample Clinical Characteristics
Perceived Health Status
The sample distribution by perceived health status is presented in Table 10.
Perceived health status was recorded as excellent, very good, good, fair, or poor.
Approximately 40 percent of the sample perceived their health status as good.

Insulin Use Status
The sample distribution by insulin use status is provided in Table 11. Insulin use
was identified from prescription fills recorded in the prescribed medicines file in the
Medical Expenditure Panel Survey (MEPS). Patients who had a prescription fill for
insulin were coded as insulin users and all other patients were coded as non-insulin users.
Approximately, 20 percent of the sample was insulin users, and 80 percent of the sample
was non-insulin users.

Number of Medications
The sample distribution by number of medications taken is presented in Table 12.
The number of unique medications each patient had taken during the study period was
calculated for each patient. The number of unique medications taken ranged from 1 to
19. The mean (± standard deviation) number of medications was 5 (± 3), and the median
was five. The sample was categorized into two groups based on the sample median
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Table 9. Sample Distribution by Region
Number of
Individuals
(N=797)

Percent

Northeast1

118

14.8

Midwest2

171

21.5

South3

340

42.7

West4

168

21.1

Region

1

Northeast includes Connecticut, Maine, Massachusetts, New Hampshire, New Jersey,
New York, Pennsylvania, Rhode Island, and Vermont

2

Midwest includes Indiana, Illinois, Iowa, Kansas, Michigan, Minnesota, Missouri,
Nebraska, North Dakota, Ohio, South Dakota, and Wisconsin

3

South includes Alabama, Arkansas, Delaware, District of Columbia, Florida, Georgia,
Kentucky, Louisiana, Maryland, Mississippi, North Carolina, Oklahoma, South
Carolina, Tennessee, Texas, Virginia, and West Virginia

4

West includes Alaska, Arizona, California, Colorado, Hawaii, Idaho, Montana, Nevada,
New Mexico, Oregon, Utah, Washington, and Wyoming
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Table 10. Sample Distribution by Perceived Health Status
Number of
Individuals
(N=797)

Percent

Excellent

37

4.6

Very good

197

24.7

good

318

39.9

Fair

193

24.2

Poor

52

6.5

Perceived Health Status
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Table 11. Sample Distribution by Insulin Use Status
Number of
Individuals
(N=797)

Percent

Insulin Users

159

19.9

Non-insulin Users

638

80.1

Insulin Use Status

120

Table 12. Sample Distribution by Number of Medications
Number of
Individuals
(N=797)

Percent

Five or less

488

38.8

More than 5

309

61.2

Number of Medications
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number of medications. Approximately, 61 percent of the sample was taking more than
five medications

Duration of Diabetes
The sample distribution by duration of diabetes is presented in Table 13.
Duration of diabetes was calculated as age at assessment of shared decision-making
minus self-reported age at diagnosis with diabetes. The sample duration of diabetes
ranged from less than 1 year to 48 years. The mean (± standard deviation) duration of
diabetes was 9.4 (± 8.1) years and the median duration was 8 years. The sample was
categorized to two groups based on the sample duration of diabetes. Approximately, 45
percent of the sample had diabetes for more than 8 years.

Shared Decision Making
Shared decision-making was measured using seven items identified from the
Medical Expenditure Panel Survey (MEPS) by Fiks and colleagues (Fiks et al., 2010).
Possible scores for each item range from 1 to 4. An overall shared decision-making
score, for each patient, was calculated as a mean score of responses to the seven items.
The sample overall score for shared decision-making ranged from 1.6 to 4.0. The sample
mean (± standard deviation) shared decision making score was 3.63 (± 0.4), and the
median was 3.7. A shared decision-making score of 3.9 or greater was considered as
high shared decision-making, and any score less than 3.9 was considered as low shared
decision-making. Approximately, 36 percent of the sample had high shared decisionmaking, and 64 percent of the sample had low shared decision-making. The sample
distribution by shared decision-making is provided in Table 14.
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Table 13. Sample Distribution by Duration of Diabetes
Number of
Individuals
(N=7441)

Percent

Eight or less

411

55.2

More than 8

333

44.8

Duration of Diabetes
(Year)

1

Fifty-three observations with missing response for duration of diabetes were excluded
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Table 14. Sample Distribution by Shared Decision-Making
Number of
Individuals
(N=797)

Percent

High

288

36.1

Low

509

63.9

Shared Decision-Making
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Bivariate Associations with Shared Decision-Making
Bivariate Association between Demographic Variables and Shared Decision-Making
Bivariate association between each demographic variable and shared decisionmaking are shown in Table 15.
Age
Association between age and shared decision making was assessed using logistic
regression that accounted for sample weights, and the stratified cluster sampling design.
The global likelihood ratio test indicated good model fit (p<0.0001). There was no
significant association between age and shared decision-making (p=0.288).
Sex
Association between sex and shared decision making was assessed using logistic
regression that accounted for sample weights, and the stratified cluster sampling design.
The global likelihood ratio test indicated good model fit (p<0.0001). Male patients were
less likely to have high shared decision-making compared to female patients. However,
the p-value was marginally significant (odds ratio = 0.70, 95% confidence interval = 0.49
to 1.01, p = 0.056). There was no association between sex and shared decision-making
(p=0.288).
Race/ethnicity
Association between race/ethnicity and shared decision making was assessed
using logistic regression that accounted for sample weights, and the stratified cluster
sampling design. The global likelihood ratio test indicated good model fit (p<0.0001).
There was no significant association between race/ethnicity and shared decision-making
(p=0.790).
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Table 15. Bivariate Associations between Demographic Variables and Shared DecisionMaking

Variables

Number

Odds
Ratio

95%
Confidence
Interval

P-value1,2

Age (N=797)
18 years to 44 years
45 years to 64 years
Over 64 years

88
414
295

Reference
1.16
0.83

0.67 – 2.00
0.47 – 1.48

0.230
0.231

Sex (N=797)
Female
Male

455
342

Reference
0.702

0.49 – 1.01

0.056

Race/Ethnicity (N=797)
Non-Hispanic White
Others

369
428

Reference
1.05

0.72 – 1.53

0.791

Education (N=7933)
Less than High School
High School / GED
Post High School4
Bachelor’s or advanced
degree5
Employment Status (N=797)
Employed
Unemployed

0.288

0.820
135
279
230
149
381
416

Reference
0.75
0.86

0.39 – 1.43
0.45 – 1.63

0.454
0.884

0.77

0.39 – 1.56

0.648

0.99
Reference

0.70 – 1.40

0.945

Income Status (N=797)
Very Low Income
Low Income
Medium Income
High Income

0.538
194
148
231
224

Reference
0.90
1.28
1.03

Marital Status (N=797)
Married
Not Married

459
338

Insurance Status (N=797)
Private Insurance
Public Insurance
No Insurance

444
276
77

0.50 – 1.61
0.81 – 2.02
0.61 – 1.73

0.434
0.152
0.940

0.96
Reference

0.66 – 1.40

0.839

2.65
2.41
Reference

1.36 – 5.16
1.24 – 4.70

0.014
0.015
0.071
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Table 15. Continued

Variables
Region (N=797)
Northeast
Midwest
South
West

Number

118
171
340
168

Odds
Ratio

1.17
0.95
1.04
Reference

95%
Confidence
Interval

P-value1,2

0.63 – 2.16
0.55 – 1.63
0.67 – 1.62

0.935
0.563
0.630
0.991

1

Based on bivariate logistic regression accounting for stratified cluster sampling design
and sample weights using SURVEYLOGISTIC procedure
2

p-value less than 0.05 considered significant

3

Four observations with missing education status were excluded

4

Post High School includes some college education, and Associate’s degree

Bachelor’s or advanced degree includes Bachelor’s, Master’s, Doctorate, or Professional
Degrees
5
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Education
Association between education status and shared decision-making was assessed
using logistic regression that accounted for sample weights, and the stratified cluster
sampling design. The global likelihood ratio test indicated good model fit (p<0.0001).
There was no association between education and shared decision-making (p=0.820).
Employment Status
Association between employment status and shared decision-making was assessed
using logistic regression that accounted for sample weights, and the stratified cluster
sampling design. The global likelihood ratio test indicated good model fit (p<0.0001).
There was no significant association between employment status and shared decisionmaking (p=0.945).
Income
Association between income status and shared decision-making was assessed
using logistic regression that accounted for sample weights, and the stratified cluster
sampling design. The global likelihood ratio test indicated good model fit (p<0.0001).
There was no significant association between income status and shared decision-making
(p=0.538).
Marital Status
Association between marital status and shared decision making was assessed
using logistic regression that accounted for sample weights, and the stratified cluster
sampling design. The global likelihood ratio test indicated good model fit (p<0.0001).
There was no significant association between marital status and shared decision-making
(p=0.839).
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Insurance Status
Association between insurance status and shared decision making was assessed
using logistic regression that accounted for sample weights, and the stratified cluster
sampling design. The global likelihood ratio test indicated good model fit (p<0.0001).
Insurance status was significantly associated with shared decision-making (p=0.014).
Logistic regression was tested with “no insurance” group as the reference category.
Patients with private insurance were 2.65 times more likely to have high shared decision
making compared to patients with no insurance (95% confidence interval = 1.36 to 5.16,
p=0.015). There was no significant difference in likelihood of having high shared
decision-making between patients with public insurance and uninsured patients (odds
ratio=2.41, p=0.071).
Region
Association between region of residence and shared decision-making was
assessed using logistic regression that accounted for sample weights, and the stratified
cluster sampling design. The global likelihood ratio test indicated good model fit
(p<0.0001). There was no significant association between region and shared decisionmaking (p=0.935).

Bivariate Association between Clinical Variables and Shared Decision-Making
Bivariate association between each clinical variable and shared decision-making
are presented in Table 16.
Perceived Health Status
Association between perceived health status and shared decision-making was
assessed using logistic regression that accounted for sample weights, and the stratified
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Table 16. Bivariate Associations between Clinical Variables and Shared DecisionMaking

Number

Odds
Ratio

Perceived Health Status (N=797)
Excellent
Very Good
Good
Fair
Poor

37
197
318
193
52

Reference
0.89
0.42
0.49
0.57

Insulin Use (N=797)
Yes
No

159
638

0.69
Reference

Duration of Diabetes (N=7443)
Eight years or less
More than 8 years

411
333

Number of medications (N=797)
Five or less
More than 5

488
309

Variables

95%
Confidence
Interval

P-value1,2
0.007

0.38 – 2.07
0.19 – 0.95
0.22 – 1.09
0.19 – 1.70

0.082
0.025
0.187
0.751

0.45 – 1.06

0.090

Reference
0.95

0.66 – 1.37

0.799

Reference
0.88

0.58 – 1.32

0.530

1

Based on bivariate logistic regression accounting for stratified cluster sampling design
and sample weights using SURVEYLOGISTIC procedure

2

p-value less than 0.05 considered significant

3

Fifty-three observations with missing response for duration of diabetes were excluded
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cluster sampling design. The global likelihood ratio test indicated good model fit
(p<0.0001). Perceived health status was significantly associated with shared decisionmaking (p=0.007). The logistic regression model had “excellent” perceived health status
group as the reference category. Patients who had “good” perceived health status were
only 0.42 times as likely to have high shared decision making compared to patients who
had “excellent” perceived health status (95% Confidence Interval = 0.19 to 0.95,
p=0.025). Patients who had “very good,” “fair” or “poor” perceived health status had no
significantly different likelihood of having high shared decision making compared to
patients who had “excellent” perceived health status.
Insulin Use
Association between insulin use and shared decision-making was assessed using
logistic regression that accounted for sample weights, and the stratified cluster sampling
design. The global likelihood ratio test indicated good model fit (p<0.0001). There was
no significant association between insulin use and shared decision-making (p=0.935).
Duration of Diabetes
Association between duration of diabetes and shared decision-making was
assessed using logistic regression that accounted for sample weights, and the stratified
cluster sampling design. The global likelihood ratio test indicated good model fit
(p<0.0001). There was no significant association between duration of diabetes and
shared decision-making (p=0.935).
Number of Medication
Association between number of medications and shared decision making was
assessed using logistic regression that accounted for sample weights, and the stratified
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cluster sampling design. The global likelihood ratio test indicated good model fit
(p<0.0001). There was no significant association between number of medications and
shared decision-making (p=0.935).

Multivariate Association of Demographic Variables and Clinical Variables with Shared
Decision Making
A multiple logistic regression model was developed to examine demographic
variables’ and clinical variables’ association with shared decision-making. The response
variable was shared decision making coded as “1-high shared decision making” and “0low shared decision making.” Demographic variables examined for association were
age, sex, race/ethnicity, education status, employment status, income status, marital
status, insurance status, and region of residence. Clinical variables examined for
association were perceived health status, insulin use, duration of diabetes, and number of
medications. The model goodness of fit was assessed using the global likelihood ratio
test, which indicated that the model was a good fit (Likelihood ratio, p <0.0001). The
logistic regression results are presented in Table 17.
Demographic variables associated with shared decision making in the adjusted
model were age, sex and insurance status. Patients who were over 64 years old were only
0.44 times as likely to have high shared decision making compared to patients who were
45 years to 64 years old (odds ratio=0.44, 95% confidence interval = 0.27 to 0.70,
p=0.003). Patients who were 18 years to 45 years old had no significantly different
likelihood of having high shared decision-making compared to patients who were 45
years to 64 years old (odds ratio=0.95, 95% confidence interval = 0.54 to 1.69, p=0.217).
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Table 17. Multivariate Association of Demographic and Clinical Characteristics with
Shared Decision Making

Variables

Number
(N=7401)

Odds
ratio

95%
Confidence
interval

p-value2,3

0.54 – 1.69

0.002
0.217

0.27 – 0.70

0.003

Age
18 years to 44 years
45 years to 64 years
Over 64 years

79
389
272

0.95
Reference
0.44

Sex
Female
Male

422
318

Reference
0.66

0.45 – 0.98

0.042

Race/Ethnicity
Non-Hispanic White
Others

347
393

Reference
0.92

0.58 – 1.46

0.722

Education
Less than High School
High School / GED
Post High School4
Bachelor’s or advanced
degree5
Employment Status
Employed
Unemployed

0.161
124
258
221
137
352
388

Reference
0.46
0.53

0.22 – 0.98
0.25 – 1.16

0.249
0.836

0.38

0.16 – 0.92

0.075

0.64
Reference

0.42 – 0.98

0.038

Income Status
Very Low Income
Low Income
Medium Income
High Income

0.400
180
137
213
210

Reference
1.03
1.43
1.51

Marital Status
Married
Not Married

431
309

Insurance Status
Private Insurance
Public Insurance
No Insurance

415
254
71

0.53 – 2.02
0.80 – 2.54
0.75 – 3.03

0.371
0.256
0.284

1.01
Reference

0.66 – 1.54

0.979

3.23
3.64
Reference

1.44 – 7.27
1.66 – 7.99

0.005
0.050
0.006
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Table 17. Continued
Number
(N=7401)

Odds
ratio

Region
Northeast
Midwest
South
West

114
157
315
154

Reference
0.99
1.04
0.95

Perceived Health Status
Excellent
Very Good
Good
Fair
Poor

36
179
300
176
49

Reference
0.71
0.31
0.35
0.39

Insulin Use
Yes
No

152
588

0.68
Reference

Duration of Diabetes
Eight years or less
More than 8 years

411
329

Number of medications
Five or less
More than 5

455
285

Variables

95%
Confidence
interval

p-value2,3
0.990

0.48 – 2.04
0.57 – 1.89
0.50 – 1.82

0.988
0.792
0.801
< .001

0.27 – 1.86
0.12 – 0.77
0.14 – 0.91
0.10 – 1.46

0.093
0.015
0.100
0.561

0.45 – 1.04

0.074

Reference
1.17

0.80 – 1.72

0.407

Reference
0.95

0.60 – 1.49

0.813

1

Fifty-seven observations with missing response in any variable were excluded

2

Based on multiple logistic regression accounting for stratified cluster sampling design
and sample weights using SURVEYLOGISTIC procedure

3

p-value less than 0.05 considered significant

4

Post High School includes some college education, and Associate’s degree

5

Bachelor’s or advanced degree includes Bachelor’s, Master’s, Doctorate, or Professional
Degrees
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Male patients were only 0.66 times as likely to have high shared decision-making
compared to female patients (odds ratio=0.66, 95% confidence interval =0.45 to 0.98,
p=0.042) in the adjusted model.
Patients who had public insurance coverage were 3.64 times as likely to have high
shared decision making compared to patients who had no insurance coverage (odds
ratio=3.64, 95% confidence interval =1.66 to 7.99, p=0.006) in the adjusted model.
Patients with private insurance coverage had no significantly different likelihood of
having high shared decision making compared to patients with no insurance coverage
(odds ratio=3.23, 95% confidence interval =1.44 to 7.27, p=0.050).
Perceived health status was the only clinical variable that was associated with
shared decision making in the adjusted model. In the logistic regression model
“excellent” perceived health status was the reference category. Patients who had “good”
perceived health status were only 0.31 times as likely to have high shared decisionmaking compared to patients who had “excellent” perceived health status (odds
ratio=0.31, 95% confidence interval = 0.12 to 0.77, p=0.015). Patients who had “very
good,” “fair” or “poor” perceived health status had no significantly different likelihood of
having high shared decision making compared to patients who had “excellent” perceived
health status.

Satisfaction with Care
The sample descriptive statistics for satisfaction with care are presented in Table
18. Satisfaction with care was measured in the Medical Expenditure Panel Survey
(MEPS) using a single question: “Using any number from 0 to 10 where 0 is the worst
health care possible and 10 is the best health care possible, what number would you use
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Table 18. Sample Descriptive Statistics of Satisfaction with Care
Variable
Satisfaction with
Care

Number of
Individuals

Mean

Standard
Deviation

797

8.61

1.61
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to rate all your health care in the last 12 months?” The sample scores for satisfaction
with care ranged from 0 to 10. The mean (± standard deviation) score for satisfaction
was 8.61 (± 1.6), and the median score was nine.

Bivariate Associations with Satisfaction with Care
Bivariate Association between Demographics and Satisfaction with Care
Bivariate associations between demographics and satisfaction with care are
presented in Table 19.
Age
Association between age and satisfaction with care was assessed using linear
regression that accounted for sample weights, and the stratified cluster sampling design.
Age was coded as a dummy variable in the linear regression model, with “18 years to 44
years” age group as a reference category. There was no significant association between
age and satisfaction with care (p=0.103).
Sex
Association between sex and satisfaction with care was assessed using linear
regression that accounted for sample weights, and the stratified cluster sampling design.
Sex was coded as a dummy variable in the linear regression model, with “female” as a
reference category. There was no significant association between sex and satisfaction
with care (p=0.222).
Race/ethnicity
Association between race/ethnicity and satisfaction with care was assessed using
linear regression that accounted for sample weights, and the stratified cluster sampling
design. Race/ethnicity was coded as dummy variable in the linear regression model, with
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Table 19. Bivariate Associations between Demographic Variables and Satisfaction with
Care
Variables

Number

Estimates

Age (N=797)
18 years to 44 years
45 years to 64 years
Over 64 years

88
414
295

Reference
0.238
0.455

Sex (N=797)
Female
Male

455
342

Reference
-0.147

Race/Ethnicity (N=797)
Non-Hispanic White
Others
Education (N=7933)
Less than High School
High School / GED
Post High School4
Bachelor’s or advanced
degree5
Employment Status (N=797)
Employed
Unemployed

Standard
Error

P-value1,2
0.103

0.194
0.217

0.223
0.037
0.222

0.120

0.222
0.463

369
428

Reference
-0.093

0.126

0.463

135
279
230

0.412
Reference
0.242

0.160

0.045
0.011

0.113

0.034

149

0.334

0.136

0.015

0.142

0.677
0.677

381
416

0.059
Reference

Income Status (N=797)
Very Low Income
Low Income
Medium Income
High Income

194
148
231
224

0.014
Reference
0.381
0.467

0.247

0.025
0.956

0.154
0.169

0.014
0.006

Marital Status (N=797)
Married
Not Married

459
338

-0.086
Reference

0.127

0.500
0.500

Insurance Status (N=797)
Private Insurance
Public Insurance
No Insurance

444
276
77

0.576
0.302
Reference

0.232
0.280

0.028
0.014
0.282
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Table 19. Continued

Variables
Region (N=797)
Northeast
Midwest
South
West

Number

Estimates

118
171
340
168

0.376
0.603
0.365
Reference

Standard
Error
0.159
0.150
0.167

P-value1,2
0.001
0.019
< .001
0.030

1

Based on bivariate linear regression accounting for stratified cluster sampling design
and sample weights using SURVEYREG procedure

2

p-value less than 0.05 considered significant

3

Four observations with missing education status were excluded

4

Post High School includes some college education, and Associate’s degree

5

Bachelor’s or advanced degree includes Bachelor’s, Master’s, Doctorate, or Professional
Degrees
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the “non-Hispanic white” group as a reference category. There was no significant
association between race/ethnicity and satisfaction with care (p=0.463).
Education
Association between education status and satisfaction with care was assessed
using linear regression that accounted for sample weights, and the stratified cluster
sampling design. Education status was coded as a dummy variable in the linear
regression model, with the “high school/GED” group as a reference category. There was
significant association between education status and satisfaction with care (p=0.045).
Patients with post high school education (estimate=0.242, p=0.034), and patients with
bachelor’s or higher degree (estimate=0.334, p=0.015) had higher satisfaction with care
compared to patients with high school education /GED status. Patients with less than
high school education also had higher satisfaction with care (estimate=0.412, standard
error=0.160, p=0.01) compared to patients who had high school education/GED status.
Employment Status
Association between employment status and satisfaction with care was assessed
using linear regression that accounted for sample weights, and the stratified cluster
sampling design. Employment status was coded as a dummy variable in the linear
regression model, with the “unemployed” group as a reference category. There was no
significant association between employment status and satisfaction with care (p=0.677).
Income
Association between income status and satisfaction with care was assessed using
linear regression that accounted for sample weights, and the stratified cluster sampling
design. Income status was coded as a dummy variable in the linear regression model,
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with the “low income” group as a reference category. Significant association was found
between income status and satisfaction with care (p=0.025). Compared to patients with
low income status, patients with medium income (estimate=0.381, p=0.014) and patients
with high income (estimate=0.467, p=0.006) had higher satisfaction with care. Patients
with very low income had no statistically different satisfaction with care compared to
patients with low income status (estimate=0.014, p=0.956).
Marital Status
Association between marital status and satisfaction with care was assessed using
linear regression that accounted for sample weights, and the stratified cluster sampling
design. Marital status was coded as a dummy variable in the linear regression model,
with the “not married” group as a reference category. There was no significant
association between marital status and satisfaction with care (p=0.500).
Insurance Status
Association between insurance status and satisfaction with care was assessed
using linear regression that accounted for sample weights, and the stratified cluster
sampling design. Insurance status was coded as a dummy variable in the linear
regression model, with the “no insurance” group as a reference category. Significant
association was found between insurance status and satisfaction with care (p=0.028).
Compared to patients with no insurance, patients with private insurance had higher
satisfaction with care (estimate=0.576, p=0.014). Patients with public insurance had no
significantly different satisfaction with care compared to patients with no insurance
(estimate=0.302, p=0.282).
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Region
Association between region of residence and satisfaction with care was assessed
using linear regression that accounted for sample weights, and the stratified cluster
sampling design. Region was coded as a dummy variable in the linear regression model,
with the “West” as a reference category. Significant association was found between
region and satisfaction with care (p=0.001). Compared to patients from West, patients
from Midwest had the highest satisfaction with care (estimate=0.603, p<0.0001),
followed by patients from Northeast (estimate=0.376, p=0.019) and patients from South
(estimate=0.365, p=0.030).

Bivariate Association between Clinical Variables and Satisfaction with Care
Bivariate associations between each clinical variable and satisfaction with care are
presented in Table 20.
Perceived Health Status
Association between perceived health status and satisfaction with care was
assessed using linear regression that accounted for sample weights, and the stratified
cluster sampling design. Perceived health status was coded as a dummy variables in the
linear regression model, with the “good” perceived health status group as the reference
category. Significant association was found between perceived health status and
satisfaction with care (p<0.0001). Compared to patients with good perceived health
status, patients with excellent perceived health status (estimate=0.690, p=0.003) and
patients with very good perceived health status (estimate=0.545, p=0.002) had higher
satisfaction with care.
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Table 20. Bivariate Associations between Clinical Variables and Satisfaction with Care
Variables

Number

Estimates

Standard
Error

P-value1,2

Perceived Health Status (N=797)
Excellent
Very Good
Good
Fair
Poor

37
197
318
193
52

0.690
0.545
Reference
0.317
-0.320

0.231
0.172

0.001
0.003
0.002

0.188
0.328

0.093
0.329

Insulin Use (N=797)
Yes
No

159
638

-0.147
Reference

0.153

0.338

Duration of Diabetes (N=7443)
Eight years or less
More than 8 years

411
333

Reference
0.001

0.051

0.983

Number of medications (N=797)
Five or less
More than 5

488
309

Reference
-0.004

0.139

0.976

1

Based on bivariate linear regression accounting for stratified cluster sampling design
and sample weights using SURVEYREG procedure
2

p-value less than 0.05 considered significant

3

Fifty-three observations with missing response for duration of diabetes were excluded
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Insulin Use
Association between insulin use and satisfaction with care was assessed using
linear regression that accounted for sample weights, and the stratified cluster sampling
design. Insulin use was coded as a dummy variable in the linear regression model, with
the “non-insulin users” group as a reference category. There was no significant
association between insulin use and satisfaction with care (p=0.338).
Duration of Diabetes
Association between duration of diabetes and satisfaction with care was assessed
using linear regression that accounted for sample weights, and the stratified cluster
sampling design. Duration of diabetes was a binary variable coded as “eight years or
less” and “more than 8 years” based on the sample median duration of diabetes. Duration
of diabetes was coded as a dummy variable in the linear regression model, with the “eight
years or less” group as a reference category. There was no significant association
between duration of diabetes and satisfaction with care (p=0.983).
Number of Medication
Association between number of medications and satisfaction with care was
assessed using linear regression that accounted for sample weights, and the stratified
cluster sampling design. Number of medications was a binary variable coded as “five or
less” and “more than 5” based on the median number of medications that the study
sample was taking. Number of medications was coded as a dummy variable in the linear
regression model, with the “five or less” group as a reference category. There was no
significant association between number of medications and satisfaction with care
(p=0.976).
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Bivariate Association between Shared Decision-Making and Satisfaction with Care
Bivariate association between shared decision-making and satisfaction with care
is shown in Table 21. Association between shared decision-making and satisfaction with
care was assessed using linear regression that accounted for sample weights, and the
stratified cluster sampling design. Shared decision making was a binary variable coded
as “high” and “low,” and it was coded as a dummy variable in the linear regression
model. Patients who had high shared decision-making had higher satisfaction with care
compared to patients who had low shared decision-making (estimate=0.484, p=0.0007).

Multivariate Association between Shared Decision-Making and Satisfaction with Care
A multiple linear regression model that adjusted for sample weights and the
stratified cluster sampling design was developed to examine association between shared
decision-making and satisfaction with care. The predictor variable was shared decisionmaking coded as “1-high” and “0-low.” The response variable was satisfaction with care
with values ranging from “0” to “10.” Demographic covariates included in the model
were age, sex, race, education, employment, income, marital status, insurance and region.
Clinical covariates included in the model were duration of diabetes, insulin use, and
perceived health status, and number of medications. All covariates were categorical
variables and they were automatically coded as dummy variables in SAS regression
analysis. Results of the multiple linear regression analysis are shown in Table 22.
Patients with high shared decision-making had higher satisfaction with care than
those with low shared decision-making (estimate = 0.396, p < 0.0001) after adjusting for
covariates. From covariates, age, sex, education status, income status, marital status,
insurance status, region and perceived health status were significant in the adjusted
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Table 21. Bivariate Association between Shared Decision-Making and Satisfaction with
Care

Variables
Shared Decision Making (N=797)
High
Low

Number

Estimates

Standard
Error

P-value1,2
< .001

288
509

1

0.484
Reference

0.140

Based on bivariate linear regression accounting for stratified cluster sampling design
and sample weights using SURVEYREG procedure
2

p-value less than 0.05 considered significant
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Table 22. Multivariate Association between Shared Decision-Making and Satisfaction
with Care

Variables
Shared Decision-Making
High
Low

Number
(N=7401)

Estimates

269
471

0.396
Reference

Standard
Error

p-value2,3

0.050

< .001

0.059
0.081

< .001
< .001
< .001

Age
18 years to 44 years
45 years to 64 years
Over 64 years

79
389
272

-0.369
-0.340
Reference

Sex
Female
Male

422
318

Reference
-0.207

0.058

< .001

Race/Ethnicity
Non-Hispanic White
Others

347
393

Reference
0.045

0.065

0.488

Education
Less than High School
High School / GED
Post High School4
Bachelor’s or advanced
degree5
Employment Status
Employed
Unemployed

124
258
221

0.428
Reference
0.206

0.146

< .001
0.004

0.054

< .001

137

0.146

0.062

0.019

352
388

0.006
Reference

0.067

0.934

Income Status
Very Low Income
Low Income
Medium Income
High Income

180
137
213
210

0.113
Reference
0.424
0.383

0.077

< .001
0.145

0.084
0.095

<.001
<.001

Marital Status
Married
Not Married

431
309

-0.173
Reference

0.077

0.026
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Table 22. Continued
Variables
Insurance Status
Private Insurance
Public Insurance
No Insurance

Number
(N=7401)

Estimates

415
254
71

0.361
0.162
Reference

Standard
Error

p-value2,3

0.114
0.109

<.001
0.002
0.137

Region
Northeast
Midwest
South
West

114
157
315
154

0.275
0.582
0.417
Reference

0.067
0.083
0.066

<.001
<.001
<.001
<.001

Perceived Health Status
Excellent
Very Good
Good
Fair
Poor

36
179
300
176
49

0.630
0.487
Reference
0.343
-0.051

0.089
0.078

<.001
<.001
<.001

0.060
0.171

<.001
0.764

Insulin Use
Yes
No

152
588

-0.005
Reference

0.072

0.944

Duration of Diabetes
Eight years or less
More than 8 years

411
329

Reference
-0.033

0.048

0.498

Number of medications
Five or less
More than 5

455
285

Reference
-0.095

0.056

0.093

740

0.088

0.059

0.136

Follow-up period

6

1

Fifty-seven observations with missing response in any variable were excluded

2

Based on multiple linear regression accounting for stratified cluster sampling design and
sample weights using SURVEYREG procedure

3

p-value less than 0.05 considered significant

4

Post High School includes some college education, and Associate’s degree

5

Bachelor’s or advanced degree includes Bachelor’s, Master’s, Doctorate, or Professional
Degrees

6

Adjustment for variability in the follow-up period between assessment of shared
decision-making and satisfaction with care
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model. Compared to patients over 64 years old, patients 45 years to 64 years old
(estimate= -0.369, p<0.0001) and patients 18 years to 44 years old (estimate= -0.340,
p<0.0001) has lower satisfaction with care.
Male patients had lower satisfaction with care compared to female patients
(estimate= -0.207, p=0.0004).
Patients who had less than high school education had higher satisfaction with care
compared to patients who had high school/GED level education (estimate=0.428,
p=0.004). Patients who had post high school education with no degree (estimate=0.206,
p=0.0002) as well as patients who had bachelor’s or higher degree education
(estimate=0.146, p=0.019) had higher satisfaction with care compared to patients with
high school education. The association between education status and satisfaction with
care was non-linear.
Compared to patients with low income status, patients who had medium income
(estimate=0.424, p<0.0001) and patients who had high income (estimate=0.383,
p<0.0001) had higher satisfaction with care. Married patients had lower satisfaction with
care compared to patients who were not married (estimate= -0.173, p=0.026).
Patients with private insurance had higher satisfaction with care compared to
patients with no insurance (estimate=0.361, p=0.002). However, patients with public
insurance had no significantly different satisfaction with care compared to those with no
insurance coverage (estimate=0.162, p=0.137).
Compared to patients from West region, patients from Midwest (estimate=0.582,
p<0.0001) had the highest satisfaction with care followed by patients from South
(estimate=0.417, p<0.0001) and patients from Northeast (estimate=0.275, p<0.0001).
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From clinical characteristics, perceived health status was the only significant
covariate in the adjusted model. Compared to patients who had good perceived health
status, patients who had excellent (estimate=0.630, p<0.0001), very good
(estimate=0.487, p<0.0001) or fair (estimate=0.343, p<0.0001) perceived health status
had higher satisfaction with care. Whereas, patients who had poor perceived health status
had statistically insignificant lower satisfaction with care compared to patients who had
good perceived health status (estimate= -0.051, p=0.764).

Medication Adherence
The sample distribution by medication adherence is presented in Table 23.
Medication adherence for non-insulin anti-diabetic medications was measured using
Medication Possession Ratio (MPR) for each patient. The mean (± standard deviation)
MPR score was 0.86 (± 0.6). Approximately 27 percent of the sample had a MPR greater
than 1. The first quartile of the sample had MPR less than 0.49. The second quartile had
MPR between 0.49 and 0.77, and the third quartile had MPR ranging from 0.77 to 1.06.
Patients with MPR greater than or equal to 0.85 were considered adherent, and patients
with MPR less than 85 percent were considered non-adherent, as suggested in prior metaanalysis research (Karve et al., 2009). Approximately, 42 percent of the sample was
medication adherent.

Bivariate Associations with Medication Adherence
Bivariate Association between Demographic Variables and Medication Adherence
Bivariate association between each demographic variable and medication
adherence are presented in Table 24.
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Table 23. Sample Distribution by Medication Adherence
Number of
Individuals
(N=797)

Percent

Adherent

334

41.9

Non-adherent

463

58.1

Medication Adherence
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Table 24. Bivariate Associations between Demographic Variables and Medication
Adherence

Variables
Age (N=797)
18 years to 44 years
45 years to 64 years
Over 64 years
Sex (N=797)
Female
Male
Race/Ethnicity (N=797)
Non-Hispanic White
Others
Education (N=7933)
Less than High School
High School / GED
Post High School4
Bachelor’s or advanced
degree5

Number

Odds ratio

88
414
295

Reference
1.11
1.36

P-value1,2
0.401

0.65 – 1.89
0.78 – 2.40

0.763
0.188
0.291

455
342

Reference
1.18

0.86 – 1.62
0.779

369
428

Reference
0.96

135
279
230

Reference
0.65
0.69

0.39 – 1.07
0.42 – 1.11

0.091
0.237
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0.99

0.56 – 1.76

0.243

0.71 – 1.30
0.123

Employment Status (N=797)
Employed
Unemployed

381
416

0.92
Reference

Income Status (N=797)
Very Low Income
Low Income
Medium Income
High Income

194
148
231
224

Reference
0.74
0.63
0.72

Marital Status (N=797)
Married
Not Married

459
338

0.97
Reference

Insurance Status (N=797)
Private Insurance
Public Insurance
No Insurance

95%
Confidence
interval

0.613
0.67 – 1.27
0.202
0.46 – 1.19
0.41 – 0.99
0.45 – 1.16

0.857
0.209
0.726
0.853

0.68 – 1.39
0.023

444
276
77

Reference
1.73
1.04

1.15 – 2.60
0.61 – 1.78

0.013
0.366
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Table 24. Continued

Variables
Region (N=797)
Northeast
Midwest
South
West

Number

Odds ratio

95%
Confidence
interval

P-value1,2
0.001

118
171
340
168

Reference
0.41
0.47
0.66

0.24 – 0.69
0.31 – 0.73
0.40 – 1.09

0.018
0.053
0.485

1

Based on bivariate logistic regression accounting for stratified cluster sampling design
and sample weights using SURVEYLOGISTIC procedure

2

p-value less than 0.05 considered significant

3

Four observations with missing education status were excluded

4

Post High School includes some college education, and Associate’s degree

5

Bachelor’s or advanced degree includes Bachelor’s, Master’s, Doctorate, or Professional
Degrees
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Age
Association between age and medication adherence was assessed using logistic
regression that accounted for sample weights, and the stratified cluster sampling design.
The global likelihood ratio test indicated good model fit (p<0.0001). There was no
significant association between age and medication adherence (p=0.401).
Sex
Association between sex and medication adherence was assessed using logistic
regression that accounted for sample weights, and the stratified cluster sampling design.
The global likelihood ratio test indicated good model fit (p<0.0001). There was no
significant association between sex and medication adherence (p=0.291).
Race/ethnicity
Association between race/ethnicity and medication adherence was assessed using
logistic regression that accounted for sample weights, and the stratified cluster sampling
design. The global likelihood ratio test indicated good model fit (p<0.0001). There was
no significant association between race/ethnicity and medication adherence (p=0.779).
Education
Association between education status and medication adherence was assessed
using logistic regression that accounted for sample weights, and the stratified cluster
sampling design. The global likelihood ratio test indicated good model fit (p<0.0001).
There was no significant association between education status and medication adherence
(p=0.123).
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Employment Status
Association between employment status and medication adherence was assessed
using logistic regression that accounted for sample weights, and the stratified cluster
sampling design. The global likelihood ratio test indicated good model fit (p<0.0001).
There was no significant association between employment status and medication
adherence (p=0.613).
Income
Association between income status and medication adherence was assessed using
logistic regression that accounted for sample weights, and the stratified cluster sampling
design. The global likelihood ratio test indicated good model fit (p<0.0001). There was
no significant association between income status and medication adherence (p=0.202).
Marital Status
Association between marital status and medication adherence was assessed using
logistic regression that accounted for sample weights, and the stratified cluster sampling
design. The global likelihood ratio test indicated good model fit (p<0.0001). There was
no significant association between marital status and medication adherence (p=0.853).
Insurance Status
Association between insurance status and medication adherence was assessed
using logistic regression that accounted for sample weights, and the stratified cluster
sampling design. The global likelihood ratio test indicated good model fit (p<0.0001).
There was significant association between insurance status and medication adherence
(p=0.023). In the logistic regression model, “private insurance” group was the reference
category. Patients with public insurance were 1.73 times more likely to be adherent to
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non-insulin anti-diabetic medications compared to patients with private insurance (odds
ratio=1.73, 95% confidence interval =1.15 to 2.60, p=0.013). Patients with no insurance
coverage and patients with private insurance coverage had no difference in adherence to
non-insulin anti-diabetic medications (odds ratio=1.04, 95% confidence interval = 0.64 to
1.78, p=0.366).
Region
Association between region of residence and medication adherence was assessed
using logistic regression that accounted for sample weights, and the stratified cluster
sampling design. The global likelihood ratio test indicated good model fit (p<0.0001).
There was significant association between region and medication adherence (p=0.001).
Logistic regression was tested with patients from the Northeast as the reference category.
Patients from the Midwest had only 0.41 times the likelihood of adherence to non-insulin
anti-diabetic medications compared to patients from the Northeast (odds ratio=0.41, 95%
confidence interval =0.24 to 0.69, p=0.018). Compared to patients from the Northeast,
patients from South had lower likelihood of being adherent (odds ratio=0.47, 95%
confidence interval=0.31-0.73), but the p-value was marginally significant (p=0.053).
Patients from the West had no significantly different likelihood of medication adherence
compared to patients from the Northeast (odds ratio=0.66, 95% confidence interval =0.40
to 1.09, p=0.485).

Bivariate Associations between Clinical Variables and Medication Adherence
Bivariate associations between each clinical variable and medication adherence
are presented in Table 25.
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Table 25. Bivariate Associations between Clinical Variables and Medication Adherence

Variables
Perceived Health Status (N=797)
Excellent
Very Good
Good
Fair
Poor

Number

Odds ratio

37
197
318
193
52

Reference
0.57
0.53
0.48
0.67

95%
Confidence
interval

P-value1,2
0.462

Insulin Use (N=797)
Yes
No

159
638

0.83
Reference

Duration of Diabetes (N=7443)
Eight years or less
More than 8 years

411
333

Reference
1.04

Number of medications (N=797)
Five or less
More than 5

488
309

Reference
1.11

0.25 – 1.28
0.24 – 1.13
0.21 – 1.11
0.22 – 2.04

0.622
0.224
0.177
0.844
0.410

0.54 – 1.29
0.829
0.74 – 1.46
0.539
0.80 – 1.55

0.541

1

Based on bivariate logistic regression accounting for stratified cluster sampling design
and sample weights using SURVEYLOGISTIC procedure

2

p-value less than 0.05 considered significant

3

Fifty-three observations with missing response for duration of diabetes were excluded
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Perceived Health Status
Association between perceived health status and medication adherence was
assessed using logistic regression that accounted for sample weights, and the stratified
cluster sampling design. The global likelihood ratio test indicated good model fit
(p<0.0001). There was no significant association between health status and medication
adherence (p=0.462).
Insulin Use
Association between insulin use and medication adherence was assessed using
logistic regression that accounted for sample weights, and the stratified cluster sampling
design. The global likelihood ratio test indicated good model fit (p<0.0001). There was
no significant association between insulin use and medication adherence (p=0.410).
Duration of Diabetes
Association between duration of diabetes and medication adherence was assessed
using logistic regression that accounted for sample weights, and the stratified cluster
sampling design. The global likelihood ratio test indicated good model fit (p<0.0001).
There was no significant association between duration of diabetes and shared decisionmaking (p=0.829).
Number of Medications
Association between number of medications and shared decision-making was
assessed using logistic regression that accounted for sample weights, and stratified cluster
sampling. The global likelihood ratio test indicated good model fit (p<0.0001). There
was no significant association between number of medications and shared decisionmaking (p=0.935).
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Bivariate Association between Shared Decision-Making and Medication Adherence
Bivariate association between shared decision-making and medication adherence
is presented in Table 26. Association between shared decision making and medication
adherence was assessed using logistic regression that accounted for sample weights, and
the stratified cluster sampling design. The global likelihood ratio test indicated good
model fit (p<0.0001). No significant association was found between shared decision
making and medication adherence (odds ratio=1.09, 95% confidence interval =0.79 to
1.51, p=0.595).
Sensitivity analysis on medication adherence cutoff was done using 80 percent
and 90 percent MPR. When using 80 percent MPR, approximately 48 percent of the
sample was adherent to non-insulin anti-diabetic medications. There was no association
between shared decision making and medication adherence (odds ratio=0.97, 95%
confidence interval =0.70 to 1.34, p=0.838). When MPR cutoff of 90 percent was used,
approximately 37 percent of the sample was adherent to non-insulin anti-diabetic
medications. There was no association between shared decision making and medication
adherence (odds ratio=1.29, 95% confidence interval =0.93 to 1.80, p=0.129). Results of
the sensitivity analysis are presented in Appendix Table B1.
Sensitivity analysis on adherence assessment period was done using
approximately 6 months and 17 months periods. Results of the sensitivity analysis is
presented in Appendix Table B2. When using approximately 6 month assessment period,
48 percent of the sample was adherent to non-insulin anti-diabetic medications. There
was no significant association between shared decision making and medication adherence
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Table 26. Bivariate Association between Shared Decision-Making and Medication
Adherence

Variables
Shared Decision Making
High
Low

Number
(N=797)

Odds ratio

288
509

1.09
Reference

95%
Confidence
interval

P-value1,2
0.594

0.79 – 1.51

1

Based on bivariate logistic regression accounting for stratified cluster sampling design
and sample weights using SURVEYLOGISTIC procedure

2

p-value less than 0.05 considered significant
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(odds ratio=1.17, 95% confidence interval =0.88 to 1.56, p=0.265). When approximately
17 months assessment period was used, 40 percent of the sample was adherent to noninsulin anti-diabetic medications. There was no significant association between shared
decision making and medication adherence (odds ratio = 1.21, 95% confidence interval =
0.85 to 1.71, p=0.286).

Multivariate Association between Shared Decision Making and Medication Adherence
A multiple logistic regression model was developed to examine association
between shared decision-making and medication adherence that accounted for sample
weights, and the stratified cluster sampling design. The predictor variable was shared
decision- making coded as “1-High involvement” and “0-Low involvement.” The
response variable was medication adherence coded as “1-Adherent” and “0-Nonadherent.” Demographic covariates included in the model were age, sex, race, education,
employment, income, marital status, insurance and region. Clinical covariates included
in the model were perceived health status, insulin use, duration of diabetes, and number
of medications. The global likelihood ratio test indicated good model fit (p<0.0001).
Results from the regression model are presented in Table 27.
No association was found between shared decision-making and adherence to noninsulin anti-diabetic medications (odds ratio = 0.99, 95% confidence interval = 0.67 to
1.43, p=0.974) after adjusting for demographic and clinical covariates in the model.
From covariates, only region of residence was significantly associated with medication
adherence in the adjusted model. Compared to patients from the Midwest, patients from
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Table 27. Multivariate Association between Shared Decision-Making and Medication
Adherence
95%
Confidence
interval

P-value2,3

0.69 – 1.43

0.974

Number
(N=7401)

Odds
ratio

Shared Decision-Making
High
Low

269
471

0.99
Reference

Age
18 years to 44 years
45 years to 64 years
Over 64 years

79
389
272

Reference
1.08
1.10

0.58 – 2.03
0.56 – 2.19

0.893
0.813

Sex
Female
Male

422
318

Reference
1.18

0.82 – 1.71

0.371

Race/Ethnicity
Non-Hispanic White
Others

347
393

Reference
0.77

0.52 – 1.13

0.173

124
258
221

Reference
0.63
0.72

0.35 – 1.15
0.39 – 1.31

0.066
0.320

137

1.09

0.53 – 2.24

0.174

Employment Status
Employed
Unemployed

352
388

1.26
Reference

0.78 – 2.02

0.344

Income Status
Very Low Income
Low Income
Medium Income
High Income

180
137
213
210

Reference
0.82
0.78
0.82

Marital Status
Married
Not Married

431
309

0.98
Reference

Variables

Education
Less than High School
High School / GED
Post High School4
Bachelor’s or advanced
degree5

Insurance Status
Private Insurance
Public Insurance
No Insurance

0.960

0.106

0.843
0.47 – 1.45
0.45 – 1.36
0.44 – 1.52

0.834
0.574
0.834

0.64 – 1.48

0.905
0.068

415
254
71

Reference
1.85
1.34

1.09 – 3.15
0.67 – 2.69

0.059
0.951
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Table 27. Continued
Number
(N=7401)

Odds
ratio

Region
Northeast
Midwest
South
West

114
157
315
154

2.31
Reference
1.14
1.48

Perceived Health Status
Excellent
Very Good
Good
Fair
Poor

36
179
300
176
49

Reference
0.67
0.64
0.58
0.76

Insulin Use
Yes
No

152
588

0.77
Reference

Duration of Diabetes
Eight years or less
More than 8 years

411
329

Number of medications
Five or less
More than 5

Variables

Follow-up period
1

6

95%
Confidence
interval

P-value2,3

1.41 – 3.79

< .001
< .001

0.70 – 1.85
0.86 – 2.55

0.090
0.728
0.750

0.31 – 1.47
0.30 – 1.39
0.30 – 1.39
0.24 – 2.44

0.742
0.463
0.274
0.877

0.49 – 1.19

0.228

Reference
1.03

0.72 – 1.49

0.856

455
285

Reference
1.32

0.92 – 1.89

0.136

740

1.00

0.997 – 1.003

0.987

Fifty-seven observations with missing response in any variable were excluded
Based on multiple logistic regression accounting for stratified cluster sampling design
and sample weights using SURVEYLOGISTIC procedure
3
p-value less than 0.05 considered significant
4
Post High School includes some college education, and Associate’s degree
5
Bachelor’s or advanced degree includes Bachelor’s, Master’s, Doctorate, or Professional
Degrees
6
Adjustment for variability in medication adherence assessment period
2
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Northeast were 2.31 times as likely to be adherent to non-insulin anti-diabetic
medications (odds ratio = 2.31, 95% confidence interval = 1.41 to 3.79, p=0.0004).
Subgroup Analysis by Insulin Use
Subgroup analysis by insulin use status was done. Results of the analysis are
presented in Appendix Table C1. In the subgroup analysis, all demographic and clinical
covariates except insulin use were included in the regression model. There was no
association between shared decision making and medication adherence among insulin
user patients after adjusting for covariates in the model (odds ratio = 0.90, 95%
confidence interval = 0.29 to 2.77, p=0.851). From covariates, race/ethnicity, insurance
status and region of residence were significantly associated with medication adherence
among insulin users subgroup analysis.
There was no association between shared decision making and medication
adherence among non-insulin user patients after adjusting for covariates in the model
(odds ratio = 0.64, 95% confidence interval = 0.64 to 1.44, p=0.840). From covariates,
only region of residence was significantly associated with medication adherence among
non-insulin users subgroup analysis.
Sensitivity Analysis of Medication Adherence Cutoff
Sensitivity analysis on medication adherence cutoff was done using 80 percent
MPR and 90 percent MPR. Results of the analysis are presented in Appendix Table D1.
When using 80 percent MPR as adherence cutoff, there was no significant association
between shared decision making and medication adherence (odds ratio=0.89, 95%
confidence interval = 0.62 to 1.29, p = 0.539). From covariates, only region of residence
was significantly associated with medication adherence in the adjusted model. When
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using 90 percent MPR as adherence cutoff, there was no significant association between
shared decision making and medication adherence (odds ratio=1.16, 95% confidence
interval =0.81 to 1.66, p=0.416). From covariates, only insurance status was significantly
associated with medication adherence in the adjusted model.
Sensitivity Analysis of Adherence Assessment Period
Sensitivity analysis on adherence assessment period was done using
approximately 6 months and 17 months periods. Results of the analysis are presented in
Appendix Table D2. When using approximately a 6 month assessment period, there was
no significant association between shared decision making and medication adherence
(odds ratio = 1.11, 95% confidence interval = 0.79 to 1.56, p = 0.544). From covariates,
employment status and number of medications were significantly associated with
medication adherence in the adjusted model. When using approximately 17 months
assessment period, there was no significant association between shared decision making
and medication adherence (odds ratio = 1.24, 95% confidence interval = 0.82 to 1.87, p =
0.302). From covariates, age, race/ethnicity, employment status and insurance status
were significantly associated with medication adherence in the adjusted model.
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SUMMARY AND DISCUSSION

Background
Adherence to diabetes treatment medications is reported to be low ranging from
31.8 percent to 75.3 percent, with only 67.9 percent of diabetes patients being fully
adherent to their medications (Iglay et al., 2015). Shared decision making has been noted
to improve self-care management, including medication adherence, among patients with
chronic disease conditions (Zoffmann et al., 2008). Qualitative studies inform that lack
of shared decision-making is a barrier for patients’ satisfaction with treatments and
results in patients’ unwillingness of appropriate medication use (Kountz et al., 2015;
Pages-Puigdemont et al., 2016).
Prior studies have examined association between shared decision-making and
medication adherence (Aljumah & Hassali, 2015; Bauer et al., 2014; Cho et al., 2007;
Clark et al., 2012; Ghane et al., 2014; Lofland et al., 2017; Madsen et al., 2009; Matthias
et al., 2014; Meo et al., 2017; Olomu et al., 2016; Tinsel et al., 2013; Wilson et al., 2010;
Woolley et al., 2010). Most of the studies reported than shared decision-making was
associated with higher medication. However, there was lack of evidence on estimating
the effect of shared decision making on adherence to anti-diabetic medication since most
studies did not include patients with diabetes. Moreover, most studies were conducted in
either small settings, or special study populations that were not nationally representative.
Prior studies have examined association between shared decision-making and
satisfaction with care (Altin & Stock, 2016; Campbell et al., 2007; Ghane et al., 2014;
Golin et al., 2002; Heatley et al., 2015; Kjeken et al., 2006). They reported that shared
decision-making was associated with higher satisfaction with care. However, there was
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lack of evidence on the existence and nature of association between shared decisionmaking and satisfaction with care among patients with diabetes nation-wide. Only one
study examined association between shared decision-making and satisfaction with care in
patients with diabetes, and the study was not representative of health care in the nation.

Objectives
The objective of this study was to assess associations between shared decisionmaking, patient satisfaction with care and medication use behavior. The specific
objectives were (1) to assess association between demographic variables and clinical
variables with shared decision making, (2) to assess association between shared decisionmaking and satisfaction with care, and (3) to assess association between shared decisionmaking and adherence to anti-diabetic medication(s) among patient with diabetes.

Methods
An observational retrospective cohort study was conducted to examine
association between shared decision-making and satisfaction with care, and association
between shared decision-making and medication adherence. The 2011 to 2014 Medical
Expenditure Panel Survey (MEPS) data was used to achieve the study objectives. Shared
decision-making was assessed using survey questions at one point in time. Satisfaction
with care was assessed using a survey question, approximately 12 months after shared
decision-making assessment. Anti-diabetic medication use was assessed for a period of
approximately 12 months, following shared decision-making assessment.
MEPS respondents were included in the sample if they had a diagnosis for
diabetes mellitus, were 18 years old or older, had identified usual of source of care whom
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they had visited at least once in the previous 12 months period. Respondents were
excluded if they had reported cognitive limitation, had proxy survey responders, had less
than two prescription claims record, had incomplete response to survey questions, or had
incomplete prescription claims data.
Shared decision-making was measured using seven questions from the Medical
Expenditure Panel Survey (MEPS). Fiks and colleagues identified the items for
measuring shared decision-making (Fiks et al., 2010), and the items have been used in
prior outcomes research (Fiks, Mayne, Localio, Alessandrini, et al., 2012; Fiks, Mayne,
Localio, Feudtner, et al., 2012; Levine et al., 2017; Lindly et al., 2017). Shared decisionmaking was calculated for each patient as mean score of responses to the seven items.
Patients were dichotomized using a score of 3.9 as a cutoff for indicating a high level of
involvement in shared decision-making as in prior research (Fiks et al., 2010; Lindly et
al., 2017).
Satisfaction with care was measured in the Medical Expenditure Panel Survey
using a single question: “Using any number from 0 to 10 where 0 is the worst health care
possible and 10 is the best health care possible, what number would you use to rate all
your health care in the last 12 months?” (AHRQ, 2017a).
Medication Possession Ratio (MPR) was used to measure adherence to noninsulin
anti-diabetic medication, for each patient in the study. MPR is calculated as a ratio of
total days of medication supplied to number of days in a specified time interval (Hess et
al., 2006). Each patient was followed approximately for 12 months, following
assessment of shared decision-making. For patients taking more than one anti-diabetic
medication, average MPR was calculated. For patients who added an anti-diabetic
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medication prescription, weighted average MPR was calculated to account for differences
in days each medication had to be taken. An MPR of 85 percent has been recommended
as a cutoff by Karve and colleagues for anti-diabetic medication adherence based on its
predictive power for diabetes specific hospitalization outcome (Karve et al., 2009). If the
MPR was 85 percent or greater, the patient was considered adherent to anti-diabetic
medications. If the MPR was less than 85 percent, the patient was considered nonadherent to anti-diabetic medication.
Demographic covariates included age, sex, race/ethnicity, marital status,
education status, employment status, income status, insurance status and region. Clinical
covariates included perceived health status, insulin use status, duration of diabetes, and
number of medications.
Data were analyzed using SAS version 9.4 for windows. An a priori alpha of
0.05 was used for significance level of all analyses.
Bivariate associations between each of the demographic variables and clinical
variables with shared decision-making was assessed using separate logistic regression
models. Shared decision-making was modeled as the response variable in each model.
Multivariate logistic regression was used to examine demographic and clinical factors
associated with shared decision making, whereby shared decision making was the
response variable. Bivariate and multivariate association between shared decision
making and satisfaction with care were assessed using linear regression models. In the
multivariate analysis, the predictor variable was shared decision making, and all
demographic and clinical variables were included as covariates. Satisfaction with care
was modeled as the response variable. Bivariate and multivariate association between
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shared decision-making and adherence to non-insulin anti-diabetic medications were
assessed using logistic regression. In the multivariate analysis, shared decision-making
was the predictor variable and demographic and clinical variables were included as
covariates. Medication adherence was modeled as the response variable. All analyses
adjusted for sample weights, and the stratified cluster sampling design.

Results and Discussion
Sample Characteristics
A total of 797 respondents from the Medical Expenditure Panel Survey (MEPS)
were included in the study sample after applying the inclusion and exclusion criteria.
The mean age was 60 years with a standard deviation of 12.4. Approximately, fifty-two
percent were 45 years to 64 years old. A majority of the sample was female, married,
non-white, and unemployed. Approximately, fifty-two percent of the sample had high
school education or less. In terms of income, approximately forty-three percent of the
sample had lower income status. Over one-half of the sample had private insurance
coverage. Approximately twenty percent of the sample was insulin users. In terms of
health status, approximately seventy-four percent of the sample perceived their health
was either good, very good, or excellent. Approximately, sixty percent of the sample was
taking more than five medications. About forty-two percent of the sample had diabetes
for more than 5 years.
The study sample was comparable to similar studies in terms of age (Bauer et al.,
2014; Fukui et al., 2014; Golin et al., 2002; Levine et al., 2017; Olomu et al., 2016; Park
et al., 2014), sex (Bauer et al., 2014; Fukui et al., 2014; Golin et al., 2002; Levine et al.,
2017; Olomu et al., 2016) and race (Fukui et al., 2014; Levine et al., 2017; Park et al.,
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2014). A study by Park and colleagues had a majority of male participants, contrary to
the current study, attributable to the fact that the target population of the study was
veterans (Park et al., 2014). White patients were less represented in two studies,
compared to the current study, that were conducted in federally qualified health centers
(Golin et al., 2002; Olomu et al., 2016), and in a study that used stratified sampling by
race/ethnicity (Bauer et al., 2014). The current study used data for a nationally
representative sample of adults who had diabetes.

Shared Decision-Making
Shared decision-making was measured using seven items identified from the
Medical Expenditure Panel Survey (MEPS) that had possible scores ranging from 1 to 4.
A shared decision-making score, for each patient, was calculated as a mean score of each
patient’s responses to the seven items. If a patient’s shared decision-making score was
3.9 or greater, the patient was considered to have high shared decision-making, otherwise
the patient was considered to have low shared decision-making. A score of 3.9 was used
as a cutoff to indicate level of shared decision-making similar to prior research (Fiks et
al., 2010; Lindly et al., 2017). Approximately, 36 percent of the sample had high shared
decision-making, and 64 percent had low shared decision-making. This implies that
treatment decisions are usually made based on clinical experiences, without
contextualizing the values and preferences of patients who are experts in their illness.
A similar study among patients with diabetes found that more than half of the
study sample had high (better) shared decision-making (Bauer et al., 2014) contrary to
the current study. However, the study defined high (better) shared decision-making using
the total score midpoint as a cutoff. The cutoff adopted by the current study was
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identified using latent class analysis, which identified underlying patterns of shared
decision-making (Fiks et al., 2010).

Bivariate Associations with Shared Decision-Making
Bivariate Association between Demographic Variables and Shared Decision-Making
Demographic variables were examined individually for association with shared
decision-making. Insurance status was the only demographic variable that was associated
with shared decision-making. Compared to patients with no insurance coverage, patients
who had private insurance were 2.65 times more likely to have high shared decisionmaking. The finding was in agreement with a study (Levine et al., 2017) that found
patients with no insurance had low shared decision-making. The result can be explained
by the fact that shared decision-making requires health care providers to spend more time
with patients, which can be costly. In addition, health care providers may be judgmental
of medication costs, and restrict themselves from offering medication choices to
uninsured patients in the decision-making process.

Bivariate Association between Clinical Variables and Shared Decision-Making
Clinical variables were examined individually for association with shared
decision-making. Perceived health status was the only clinical variable that was
associated with shared decision-making. Compared to patients who had “excellent”
perceived health status, patients who had “good” perceived health status were only 0.42
times as likely to have high shared decision making. The finding was in agreement with
a study (Levine et al., 2017) that analyzed trends of shared decision-making among
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United States adults. This implies that efforts to improve shared decision-making should
focus on patients who perceive their health status is lower than excellent.

Multivariate Association of Demographic and Clinical Variables with Shared Decision
Making
A multiple logistic regression model was developed to examine demographic and
clinical variables associated with shared decision-making. The response variable was
shared decision making coded as “1-high shared decision making” and “0-low shared
decision making.” Demographic variables examined for association were age, sex,
race/ethnicity, education status, employment status, income status, marital status,
insurance status, and region of residence. Clinical variables examined for association
were perceived health status, insulin use, duration of diabetes, and number of
medications. The model goodness of fit was assessed using the global likelihood ratio
test, which indicated that the model was a good fit (Likelihood ratio, p <0.0001).
From demographic variables, age, sex and insurance status were associated with
shared decision making in the adjusted model. Compared to patients who were 45 years
to 64 years old, patients over 64 years old were only 0.44 times as likely to have high
shared decision-making. Similar results were found among non-disease specific
hospitalized patients (Zoega et al., 2015) and among patients with arthritis (Kjeken et al.,
2006; Leung et al., 2009). This may be explained by decline in preference for
involvement in shared decision-making with aging, and potential for decline in mental
health condition that makes it even harder for shared decision-making.
Male patients were only 0.66 times as likely to have high shared decision-making
compared to female patients in the multivariate analysis. Similar results were found
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among patients with arthritis (Kjeken et al., 2006; Lofland et al., 2017). Perceived
female role in social structures as less knowledgeable may push women to rely on
seeking health information, and involvement in shared decision-making. More health
information seeking behavior among women, regardless of their marital status, has been
demonstrated in other studies (Hallyburton & Evarts, 2014; Stern, Cotten, & Drentea,
2011). Thus, it is important to make appropriate medical information available to further
support involvement in shared decision-making.
Compared to patients who had no insurance coverage, patients who had public
insurance were 3.64 times more likely to have high shared decision-making in the
adjusted analysis. The finding was in agreement with a study (Levine et al., 2017) that
found patients with no insurance had low shared decision-making. In the unadjusted
analysis, patients with private insurance had high shared decision-making than patients
with no insurance, but the association became non-significant in the adjusted analysis.
This may indicate that having insurance is important for patients’ involvement in shared
decision-making, but having private insurance may not guarantee the involvement.
Efforts in implementing shared decision-making should focus on patients with no
insurance coverage.
Perceived health status was associated with shared decision making in the
adjusted model. Compared to patients who perceived their health status was excellent,
patients who perceived their health status was good were only 0.31 times as likely to have
high shared decision-making. The finding was in agreement with a study (Levine et al.,
2017) that analyzed trends of shared decision-making among United States adults.
Patients with low perceived health status may have more encounters with providers, and
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they could benefit from shared decision-making. Thus, efforts to improve shared
decision-making may focus on patients who have lower perceived health status.

Bivariate Associations with Satisfaction with Care
Bivariate Association between Demographic Variables and Satisfaction with Care
Demographic variables were individually examined for association with
satisfaction with care. The demographic variables education status, income status,
insurance status and region of residence were associated with satisfaction with care. In
terms of education status, patients with post high school and patients with bachelor’s or
advanced degree had higher satisfaction with care compared to patients who had high
school education status. However, another study in Canada found that higher education
was associated with lower satisfaction with care (Hannon et al., 2013). This difference
could be due to the non-universal health care coverage in United States as opposed to in
Canada that the complexity of non-universal health care might have led to better
satisfaction with care among the relatively educated patients. In terms of income status,
patients with medium income and high income status had higher satisfaction with care
compared to patients with lower income status. This finding was in agreement with the
finding of a similar study (Hannon et al., 2013). This indicates that efforts should be
made to meet the needs and expectations of health care among patients with low income
status. In terms of insurance, patients with private insurance had higher satisfaction with
care compared to patients with no insurance coverage. The implication is that more
effort should be made in expansion of health insurance coverage for better satisfaction
with care among patients with diabetes.
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Bivariate Association between Clinical Variables and Satisfaction with Care
Perceived health status was the only clinical variable that was associated with
satisfaction with care. Patients who perceived their health status was excellent or very
good had higher satisfaction with care compared to patients who perceived their health
status was good. This was in agreement with the finding from another study (Altin &
Stock, 2016). The result seems likely because patients who are healthy have lesser need
for health care, and interaction with providers. Thus, they are unlikely to face health
service problems that lead to dissatisfaction with care.

Bivariate Association between Shared Decision-Making and Satisfaction with Care
Bivariate association between shared decision-making and satisfaction with care
was examined. Patients who had high involvement in shared decision-making were
found to have higher satisfaction with care compared to patients who had low
involvement in shared decision-making. This result was in agreement with findings from
other studies (Altin & Stock, 2016; Campbell et al., 2007; Ghane et al., 2014; Golin et al.,
2002; Kjeken et al., 2006) that found substantially greater satisfaction with care among
patients who had higher shared decision-making. Greater effort to maximize shared
decision-making in health care practices could increase patients’ satisfaction.

Multivariate Association between Shared Decision-Making and Satisfaction with Care
A multiple linear regression model was developed to examine association
between shared decision-making and satisfaction with care. The predictor variable was
shared decision-making coded as “1-high” and “0-low.” The response variable was
satisfaction with care with values ranging from “0” to “10.” Demographic covariates
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included in the model were age, sex, race, education, employment, income, marital status,
insurance and region. Clinical covariates included in the model were duration of
diabetes, insulin use, and perceived health status, and number of medications.
Patients with high shared decision-making had approximately 40 percent higher
satisfaction with care compared to patients with low shared decision-making after
adjusting for the study covariates. This result was in agreement with findings from other
studies (Altin & Stock, 2016; Campbell et al., 2007; Ghane et al., 2014; Golin et al.,
2002; Kjeken et al., 2006). This indicates that health care practice that incorporates
patient’s values and preferences in treatment decisions benefits patient satisfaction, and
health care organizations should foster such patient-provider communications.
In the multivariate model, age, sex, education status, income status, marital status,
insurance status, and region were associated with satisfaction with care. Overall, younger
patients had lower satisfaction with care than older patients, which is in agreement with
findings from other studies (Leung et al., 2009; Zoega et al., 2015). Older patients are
more likely to have more experience with health care delivery than younger patients,
which could be a possible explanation for the higher satisfaction among older patients.
Male patients had lower satisfaction with care than female patients, in the
multivariate model. Patients with post high school and patients with bachelor’s or
advanced degree had higher satisfaction with care compared to patients who had high
school education status. In contrast, a study in Canada found that higher education was
associated with lower satisfaction with care (Hannon et al., 2013). This difference could
be due to the non-universal health care coverage in United States as opposed to in Canada
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that the complexity of non-universal health care might have led to better satisfaction with
care among the relatively educated patients.
Patients with medium or high income status had higher satisfaction with care
compared to patients who had lower income status in the multivariate model, which is in
agreement with the finding of a similar study (Hannon et al., 2013). This indicates that
efforts should be made to meet the needs and expectations of health care among patients
with low income status. In terms of insurance, compared to patients with no insurance
coverage, patients with private insurance had higher satisfaction with care in the
multivariate model. The implication is that more effort should be made in expansion of
health insurance coverage for better satisfaction with care among patients with diabetes.
Among clinical variables, only perceived health status was associated with
satisfaction with care in the multivariate model. Patients who perceived their health
status was excellent or very good had higher satisfaction with care compared to patients
who perceived their health status was good. This was in agreement with the finding from
another study (Altin & Stock, 2016). The result seems likely because patients who are
healthy have lesser need for health care, and interaction with providers. Thus, they may
be unlikely to face health service problems that lead to dissatisfaction with care.

Bivariate Associations with Medication Adherence
Bivariate Association between Demographic Variables and Medication Adherence
Demographic variables were individually examined for association with
adherence to non-insulin anti-diabetic medications. Adherence was assessed for
approximately 12 months, and being adherent was defined as having a Medication
Possession Ratio (MPR) score of 85 percent or more. The demographic variables,
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insurance status and region of residence were associated with medication adherence in
the bivariate analyses. In terms of insurance, patients with public insurance were 1.73
times more likely to be adherent to non-insulin anti-diabetic medications compared to
patients with no insurance. However, adherence was not significantly different between
uninsured patients and patients with private insurance (p=0.366). This could be due to
patients’ incentive to fill their prescribed medications as public insurance covers most of
health care cost. Higher cost-sharing in private insurance may deter patients’ adherence
to medications that no significant effect could be observed. No other study found
significant association between health insurance and medication adherence in patients
with diabetes.
In terms of region, patients from Midwest were less likely to be adherent
compared to patients from Northeast. This indicates the need for more research to
identify and target factors for non-adherence that are specific to patients in Midwest. No
study was found that examined association between region of residence and adherence to
anti-diabetic medications.

Bivariate Associations between Clinical Variables and Medication Adherence
Clinical variables were individually examined for association with adherence to
non-insulin anti-diabetic medications. Adherence was assessed for approximately 12
months, and being adherent was defined as having a Medication Possession Ratio (MPR)
score of 85 percent or more. No association was found between any of the clinical
variables and medication adherence in the unadjusted analyses.
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Bivariate Association between Shared Decision-Making and Medication Adherence
Bivariate association was assessed between shared decision-making and
adherence to non-insulin anti-diabetic medications. Adherence was assessed for
approximately 12 months, and being adherent was defined as having a Medication
Possession Ratio (MPR) score of 85 percent or more. There was no association between
shared decision-making and medication adherence (odds ratio = 1.09, p = 0.595).
Sensitivity analysis on medication adherence cutoff was done using lower MPR
(80 percent) and higher MPR (90 percent). Sensitivity analysis was also done on the
adherence assessment periods using shorter (approximately 6 months) and longer
(approximately 17 months). There was no association between shared decision-making
and medication adherence in both sensitivity analyses.

Multivariate Association between Shared Decision-Making and Medication Adherence
A multiple logistic regression model was developed to examine association
between shared decision-making and adherence to non-insulin anti-diabetic medications.
Adherence was assessed for approximately 12 months, and being adherent was defined as
having a Medication Possession Ratio (MPR) score of 85 percent or more. The predictor
variable in the model was shared decision- making coded as “1-High” and “0-Low.” The
response variable was medication adherence coded as “1-Adherent” and “0-Nonadherent.” Demographic covariates included in the model were age, sex, race, education,
employment, income, marital status, insurance and region. Clinical covariates included
in the model were duration of diabetes, insulin use, perceived health status, and number
of medications. The global likelihood ratio test indicated good model fit (p<0.0001).
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No association was found between shared decision-making and medication
adherence (odds ratio = 0.99, p = 0.974) in the multivariate model. Among study
covariates, only region of residence was significantly associated with medication
adherence in the adjusted model. Patients from Northeast were 2.31 times more likely to
be adherent compared to patients from Midwest.
Subgroup analysis by insulin use was done. Shared decision-making was not
associated with medication among either insulin user (p=0.85), or non-insulin user
subgroups (p=0.84) after adjusting for demographic and clinical covariates.
Sensitivity analysis on medication adherence cutoff was done using lower MPR
(80 percent) and higher MPR (90 percent). Sensitivity analysis was also done on the
adherence assessment periods using shorter (approximately 6 months) and longer
(approximately 17 months). There was no association between shared decision-making
and medication adherence in both sensitivity analyses after adjusting for demographic
and clinical covariates.
Patient involvement in shared decision making was found to be associated with
adherence to non-diabetic medications in several other studies (Aljumah & Hassali, 2015;
Bauer et al., 2014; Cho et al., 2007; Clark et al., 2012; Ghane et al., 2014; Lofland et al.,
2017; Madsen et al., 2009; Matthias et al., 2014; Olomu et al., 2016; Tinsel et al., 2013;
Wilson et al., 2010; Woolley et al., 2010). Only one study was found that assessed
association between shared decision making and adherence to anti-diabetic medication
(Meo et al., 2017). However, the study was done specifically among veterans, and it
found no association between shared decision-making and adherence to anti-diabetic
medication similar to the current study. The current study assessed shared decision-
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making between patients and providers for any type of visits, not diabetes-specific visits.
From prior literature, we know that shared decision-making is less explored in chronic
disease conditions including diabetes. Therefore, it is possible that patients with diabetes
who had high shared decision-making in the study sample were involved in decisionmaking that was not relevant for their diabetes medication management.

Limitations
The study findings should be interpreted under consideration of its limitations.
Adherence was assessed using medication possession ratio (MPR) which does not
account for the possibility of refilling prescription before the patient run out of previously
filled medication, or the possibility of refilling after several days. This may result in
underestimating or overestimating of adherence. In addition, MPR is only one method of
assessing medication adherence, and use of other methods may result in different
findings.
Survey items used to assess shared decision-making were not originally designed
for the purpose of measuring shared decision-making. Most items assessed
characteristics of shared decision-making on a frequency based response. Items assessing
the patient perspective about the adequacy of involvement frequency would strengthen
assessment of shared decision-making.
Patients who had missing data on items used to assess shared decision-making, or
those who had missing response on satisfaction with care item, or those who had missing
data on days of supply were excluded from the analysis. This may result in sample
selection bias.
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Conclusions and Implications
The study examined association between demographic and clinical characteristics
with shared decision-making, and the association of shared decision-making with
medication adherence, and satisfaction with care. Characteristics associated with low
shared decision-making were being over 64 years old, being male, having no insurance
and perception of having low health status. To improve shared decision-making, efforts
such as increasing insurance coverage, and focusing on male patients, older patients, and
patients with lower health status are recommended.
The study found that shared decision-making was associated with about forty
percent higher satisfaction with care. This showed that shared decision-making might
positively affect patient satisfaction with care. Promoting shared decision-making is
recommended to enhance patient satisfaction, and benefit from its outcomes. No
association was found between shared decision-making and medication adherence.
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Table A1. Shared Decision Making Items Identified from MEPS
If there were a choice between treatments, how often would your medical
provider ask you to help make the decision?
Thinking about the types of medical, traditional and alternative treatments you
are happy with, how often does your medical provider show respect for these
treatments?
How often did doctors or other health providers listen carefully to you?
How often did doctors or other health providers explain things in a way that
was easy to understand?”
How often did doctors and other health providers show respect for what you
had to say?
How often did doctors or other health providers spend enough time with you?
Does a medical person at your usual source of care present and explain all
options to you?
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Table B1. Bivariate Association between Shared Decision-Making and Medication
Adherence Using Sensitivity Analyses on MPR Cutoff 1,2
MPR=0.80
Variables

Shared Decision
Making
High
Low

N=797

288
509

Odds
ratio

0.97
Ref

p-value

0.838

MPR=0.85
Odds
ratio

1.09
Ref

p-value

0.594

MPR=0.90
Odds
ratio

1.29
Ref

p-value

0.129

1

Based on bivariate logistic regression accounting for stratified cluster sampling design
and sample weights using SURVEYLOGISTIC procedure

2

p-value less than 0.05 considered significant

Ref: Reference
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Table B2. Bivariate Association between Shared Decision-Making and Medication
Adherence Using Sensitivity Analyses on Adherence Assessment Period 1,2
~6 months
Variables

N=797

Odds
ratio

p-value

~12 months
Odds
ratio

p-value

~17 months
Odds
ratio

p-value

Shared Decision
Making
High
Low

288
509

1.17
Ref

0.265

1.09
Ref

0.594

1.21
Ref

0.286

1

Based on bivariate logistic regression accounting for stratified cluster sampling design
and sample weights using SURVEYLOGISTIC procedure

2

p-value less than 0.05 considered significant

Ref: Reference
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Table C1. Multivariate Association between Shared Decision-Making and Medication
Adherence Using Subgroup Analyses by Insulin Use 1,2
All
Variables

Shared Decision
Making
High
Low

Insulin Users

Non-Insulin
Users

N=7403

269
471

Odds
ratio

pvalue

Odds
ratio

pvalue

Odds
ratio

pvalue

0.99
Ref

0.974

0.90
Ref

0.851

0.96
Ref

0.840

Age
18 to 44 years
45 to 64 years
Over 64 years

79
389
272

Ref
1.08
1.10

0.893
0.813

Ref
1.50
1.82

0.858
0.589

Ref
1.00
1.08

0.865
0.771

Sex
Female
Male

422
318

Ref
1.18

0.371

Ref
0.64

0.411

Ref
1.14

0.501

347

Ref

393

0.77

Race/Ethnicity
Non-Hispanic
White
Others
Education
Less than
High School
High School
Post High
School4
Bachelor’s or
advanced5
Employment
Employed
Unemployed
Income Status
Very Low
Low
Medium
High

0.960

0.860

Ref
0.173

0.16

0.106

0.948

Ref
0.006

0.95

0.496
Ref

0.801
0.074

124

Ref

258

0.63

0.066

1.11

0.931

0.50

0.019

221

0.72

0.320

0.74

0.155

0.66

0.555

137

1.09

0.174

2.11

0.276

0.88

0.380

352
388

1.26
Ref

0.344

2.72
Ref

0.110

1.12
Ref

0.683

0.843
180
137
213
210

Ref
0.82
0.78
0.82

0.834
0.574
0.834

Ref

0.301
Ref
0.45
1.42
0.42

0.320
0.146
0.278

0.695
Ref
0.81
0.73
0.95

0.716
0.307
0.579
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Table C1. Continued

All
Variables

Insulin Users

Non-Insulin
Users

N=7403
Odds
ratio

pvalue

Odds
ratio

pvalue

Odds
ratio

pvalue

0.905

1.44
Ref

0.397

0.86
Ref

0.486

Marital Status
Married
Not Married

431
309

0.98
Ref

Insurance Status
Private
Public
No Insurance

415
254
71

Ref
1.85
1.34

Region
Northeast
Midwest
South
West

114
157
315
154

Ref
0.43
0.49
0.64

0.068

Perceived
Health Status
Excellent
Very Good
Good
Fair
Poor

36
179
300
176
49

Ref
0.67
0.64
0.58
0.76

Insulin Use
Yes
No

152
588

0.77
Ref

Duration of
Diabetes (years)
Eight or less
More than 8

411
329

Ref
1.03

0.059
0.951
<0.001
<0.001
0.090
0.728

<0.001
Ref
14.0
8.97

0.003
Ref
0.24
0.14
1.58

0.750
0.742
0.463
0.274
0.877
0.228

0.856

0.003
0.162

0.823
Ref
1.20
0.99

0.092
0.002
0.007

0.554
0.799
0.005

Ref
0.49
0.56
0.58

0.537

0.183
0.415
0.637
0.306

Ref
1.08
2.89
1.92
1.53

0.527
0.120
0.687
0.979

Ref
0.67
0.55
0.50
0.91

0.847
0.161
0.098
0.523

-

-

-

-

Ref
0.99

0.985

Ref
1.07

0.758
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Table C1. Continued

All
Variables

Follow-up
period6

Non-Insulin
Users

N=740
Odds
ratio

Number of
medications
Five or less
More than 5

Insulin Users

455
285

Ref
1.32

740

1.00

p-value

Odds
ratio

0.136

Ref
1.69

0.987

1.00

p-value

Odds
ratio

p-value

0.281

Ref
1.21

0.379

0.156

1.00

0.99

1

Based on multiple logistic regression accounting for stratified cluster sampling design
and sample weights using SURVEYLOGISTIC procedure

2

p-value less than 0.05 considered significant

3

Fifty-seven observations with missing response in any variable were excluded

4

Post High School includes some college education, and Associate’s degree

5

Bachelor’s or advanced includes Bachelor’s, Master’s, Doctorate, or Professional
Degrees

6

Adjustment for variability in medication adherence assessment period

Ref: Reference
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Table D1. Multivariate Association between Shared Decision Making and Medication
Adherence Using Sensitivity Analysis on MPR Cutoff 1,2
MPR=0.80
Variables

Shared Decision
Making
High
Low

N=7403

269
471

MPR=0.85

MPR=0.90

Odds
ratio

pvalue

Odds
ratio

pvalue

Odds
ratio

pvalue

0.89
Ref

0.539

0.99
Ref

0.974

1.16
Ref

0.417

Age
18 to 44 years
45 to 64 years
Over 64 years

79
389
272

Ref
1.27
1.46

0.796
0.280

Ref
1.08
1.10

0.893
0.813

Ref
1.11
0.92

0.501
0.571

Sex
Female
Male

422
318

Ref
1.07

0.709

Ref
1.18

0.371

Ref
1.29

0.174

347

Ref

393

0.81

Race/Ethnicity
Non-Hispanic
White
Others
Education
Less than
High School
High School
Post High
School4
Bachelor’s or
advanced5

0.524

0.960

Ref
0.287

0.77

0.547

0.710

Ref
0.173

0.74

0.106
Ref

0.117
0.135

124

Ref

258

0.89

0.329

0.63

0.066

0.67

0.187

221

0.96

0.647

0.72

0.320

0.63

0.109

137

1.31

0.235

1.09

0.174

1.04

0.186

Employment
Employed
Unemployed

352
388

1.22
Ref

0.401

1.26
Ref

0.344

1.19
Ref

0.435

Income Status
Very Low
Low
Medium
High

180
137
213
210

Ref
0.72
0.80
0.73

0.582
0.457
0.977
0.591

Ref

0.843
Ref
0.82
0.78
0.82

0.834
0.574
0.834

0.955
Ref
0.95
0.90
0.85

0.850
0.865
0.642
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Table D1. Continued
MPR=0.80
Variables

Marital Status
Married
Not Married
Insurance Status
Private
Public
No Insurance
Region
Northeast
Midwest
South
West

N=7403

431
309

MPR=0.85

Odds
ratio

pvalue

Odds
ratio

pvalue

Odds
ratio

pvalue

1.07
Ref

0.745

0.98
Ref

0.905

0.76
Ref

0.183

0.185
415
254
71

Ref
1.53
1.54

0.391
0.478

0.068
Ref
1.85
1.34

0.003
114
157
315
154

MPR=0.90

Ref
0.46
0.51
0.70

Perceived
Health Status
Excellent
Very Good
Good
Fair
Poor

36
179
300
176
49

Ref
0.80
0.80
0.86
0.99

Insulin Use
Yes
No

152
588

0.76
Ref

Duration of
Diabetes (years)
Eight or less
More than 8

411
329

Ref
1.01

0.072
0.094
0.589

Ref
0.43
0.49
0.64

0.966
0.613
0.525
0.882
0.772
0.255

0.970

0.059
0.951
<0.001
<0.001
0.090
0.728

0.042
Ref
1.83
1.19

0.138
Ref
0.55
0.64
0.69

0.750
Ref
0.67
0.64
0.58
0.76
0.77
Ref

Ref
1.03

0.742
0.463
0.274
0.877
0.228

0.856

0.033
0.699

0.169
0.447
0.887
0.646

Ref
0.65
0.59
0.59
0.82
0.73
Ref

Ref
1.09

0.648
0.261
0.309
0.713
0.182

0.626
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Table D1. Continued
MPR=0.80
Variables
Number of
medications
Five or less
More than 5
Follow-up
period6

MPR=0.85

MPR=0.90

3

N=740

Odds
ratio

pvalue

Odds
ratio

pvalue

Odds
ratio

pvalue

455
285

Ref
1.41

0.061

Ref
1.32

0.136

Ref
1.32

0.129

740

1.00

0.738

1.00

0.987

1.00

0.606

1

Based on multiple logistic regression accounting for stratified cluster sampling design
and sample weights using SURVEYLOGISTIC procedure

2

p-value less than 0.05 considered significant

3

Fifty-seven observations with missing response in any variable were excluded

4

Post High School includes some college education, and Associate’s degree

5

Bachelor’s or advanced includes Bachelor’s, Master’s, Doctorate, or Professional
Degrees

6

Adjustment for variability in medication adherence assessment period

Ref: Reference
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Table D2. Multivariate Association between Shared Decision-Making and Medication
Adherence Using Sensitivity Analysis on Adherence Assessment Period 1,2
~6 months
Variables

Shared Decision
Making
High
Low

N=7403

269
471

~12 months

~17 months

Odds
ratio

pvalue

Odds
ratio

pvalue

Odds
ratio

pvalue

1.11
Ref

0.544

0.99
Ref

0.974

1.24
Ref

0.305

Age
18 to 44 years
45 to 64 years
Over 64 years

79
389
272

Ref
1.01
1.18

0.713
0.491

Ref
1.08
1.10

0.893
0.813

Ref
1.50
2.41

0.859
0.008

Sex
Female
Male

422
318

Ref
0.90

0.598

Ref
1.18

0.371

Ref
1.00

0.992

347

Ref

393

0.83

Race/Ethnicity
Non-Hispanic
White
Others
Education
Less than
High
School
High School
Post High
School4
Bachelor’s or
advanced5

0.766

0.960

Ref
0.308

0.77

0.538

0.025

Ref
0.173

0.61

0.106
Ref

0.021
0.120

124

Ref

258

1.03

0.449

0.63

0.066

0.85

0.108

221

0.75

0.193

0.72

0.320

0.98

0.633

137

0.92

0.999

1.09

0.174

1.50

0.044

Employment
Employed
Unemployed

352
388

1.63
Ref

0.037

1.26
Ref

0.344

1.76
Ref

0.018

Income Status
Very Low
Low
Medium
High

180
137
213
210

Ref
1.22
0.85
0.81

0.530
0.197
0.426
0.316

Ref

0.843
Ref
0.82
0.78
0.82

0.834
0.574
0.834

0.245
Ref
0.55
0.72
0.62

0.140
0.876
0.475
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Table D2. Continued
~6 months
Variables

Marital Status
Married
Not Married
Insurance Status
Private
Public
No Insurance
Region
Northeast
Midwest
South
West

N=7403

431
309

Odds
ratio
1.18
Ref

p-value

0.408

~12 months
Odds
ratio
0.98
Ref

0.530
415
254
71

Ref
1.31
0.94

0.269
0.542

Ref
0.61
0.86
0.87

Perceived
Health Status
Excellent
Very Good
Good
Fair
Poor

36
179
300
176
49

Ref
1.17
1.01
1.69
1.03

Insulin Use
Yes
No

152
588

0.88
Ref

Duration of
Diabetes (years)
Eight or less
More than 8

411
329

Ref
1.14

0.088
0.804
0.767

Ref
1.85
1.34
Ref
0.43
0.49
0.64

0.369
0.933
0.398
0.053
0.708
0.545

0.525

0.905

Odds
ratio
0.66
Ref

0.068

0.345
114
157
315
154

p-value

~17 months

0.059
0.951
<0.001
<0.001
0.090
0.728

0.77
Ref

Ref
1.03

0.742
0.463
0.274
0.877
0.228

0.856

0.072
0.019

Ref
2.08
1.56

0.039
0.802
0.148

Ref
0.52
0.71
0.77

0.750
Ref
0.67
0.64
0.58
0.76

p-value

0.047
0.851
0.745
0.615

Ref
1.19
1.67
1.35
1.49
0.76
Ref

Ref
0.81

0.631
0.202
0.927
0.726
0.240

0.234
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Table D2. Continued
~6 months
Variables

Number of
medications
Five or less
More than 5
Follow-up
period6

N=7403

Odds
ratio

455
285

Ref
1.76

740

1.00

p-value

~12 months
Odds
ratio

0.004

Ref
1.32

0.069

1.00

p-value

~17 months
Odds
ratio

p-value

0.136

Ref
0.97

0.863

0.987

1.00

0.826

1

Fifty-seven observations with missing response in any variable were excluded

2

Based on multiple logistic regression accounting for stratified cluster sampling design
and sample weights using SURVEYLOGISTIC procedure

3

p-value less than 0.05 considered significant

4

Post High School includes some college education, and Associate’s degree

5

Bachelor’s or advanced includes Bachelor’s, Master’s, Doctorate, or Professional
Degrees

6

Adjustment for variability in medication adherence assessment period

Ref: Reference

