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Abstract

Background

Shared decision making contributes to high quality healthcare by promotingra-pat
centered approach. Patient involvement in selecting the components of a dialétatane
program that best match the patient’s values and preferences may also enlucettome

adherence and improve outcomes. Decision aids are tools designed to involve patients i

shared decision making, but their adoption in practice has been limited. In this study, v

propose to obtain a preliminary estimate of the impact of patient decision aids VYsansua

on measures of patient involvement in decision making, diabetes care proceds=gjane
adherence, glycemic and cardiovascular risk factor control, and resouaaiatil In

addition, we propose to identify, describe, and explain factors that promote or inhibit the

routine embedding of decision aids in practice.
Methods/Design

We will be conducting a mixed-methods study comprised of a cluster-randbmraetical,
multicentered trial enrolling clinicians and their patients g40) with type 2 diabetes from
rural and suburban primary care practices &), with an embedded qualitative study to
examine factors that influence the incorporation of decision aids into routineeeradie
intervention will consist of the use of a decision &th{in ChoiceandAspirin Choicepr
Diabetes Medication Choigeluring the clinical encounter. The qualitative study will incly
analysis of video recordings of clinical encounters and in-depth, semi-stdicttewiews
with participating patients, clinicians, and clinic support staff, in both tnmasar

<
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Discussion
Upon completion of this trial, we will have new knowledge about the effectiveness of
diabetes decision aids in these practices. We will also better understanttdteetfat

promote or inhibit the successful implementation and normalization of medicatioe choic
decision aids in the care of chronic patients in primary care practices.

Trial registration

NCT00388050
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Background

Type 2 diabetes mellitus is a metabolic derangement of epidemic impaciibed the
quality and duration of life for millions [1]. The public health impact of this epidesriest
understood when considering that diabetes is associated with an increased rigiatainere
death (mostly from cardiovascular causes), cardiovascular disease, blimdnakfailure,
chronic neuropathic pain, and limb amputations. Successful management of typeesdiabet
requires preventive care and incorporation of healthy nutritional and activitg.habi
Pharmacologic therapy to achieve metabolic control and favorably impatdcisks
associated with diabetes-related complications is almost always awgcessveral
medications to control hyperglycemia, hypertension, and dyslipidemia hava®dawailable
in the last decades. Patients who experience the use of these medicines,cofteination,
and their costs and side effects often report their burden to exceed the peoceden of
diabetes complications [2,3].

A patient-centered approach to care that promotes patient involvement imgeieeti
intensity and components of a complex diabetes medication program to bettepatiich
values and preferences contributes to high quality care and may enhance medication
adherence [4]. Decision aids, tools to help involve patients in decision making by atehr
accessibly presenting the available options and their relative advantaiggisadvantages,
may facilitate patient-centered care [5]. In close collaboratiam avihultidisciplinary team
of patients, clinicians, and designers, we have developed decision aids taglyetngc and
cardiovascular risk factor control through medication therByghletes Medication Choice,
Statin Choicg[6,7]. These tools have been shown to improve patient knowledge,
involvement in the decision making process, and satisfaction with healthcare [6,8]. In
addition, ninety percent of the clinicians considered the decision aids helpful and would use
these decision aids in their practice [8].

Despite their efficacy [5], the adoption of decision aids in practice has beeal s

reasons that remain unclear. Furthermore, limited evidence supports our undegstandi

how decision aids become routinely implemented, embedded, and sustained in practice—that
is, how they become normalized. Current approaches to understanding the implementati
decision aids in practice have included analyses of the barriers to usingrdaits [9], and



problems of individual behavioral change [10] or organizational diffusion. To our knowledge,
there is no practice-based research focused on how to normalize these detssiothai

routine of busy clinical practices and on evaluating the effectiveness ofetia®eision aids

on patient, clinician, and practice outcomes. Thus, there is urgent need to conduct patient-
centered translational practice-based research in diabetes care.

To pursue this effort we propose to 1) evaluate, in a cluster-randomized ptaefica

enrolling primary care practices and their patients with type 2 diabletesnpact of patient
decision aids vs. usual care on measures of patient involvement in decision makings diabet
care processes, medication adherence, glycemic and cardiovasguiactos control, and
resource utilization; and 2) identify, describe, and explain, using a theggndyualitative
research approach, factors that promote or inhibit the routine embedding of dedision ai

the rural and suburban practices participating in the randomized trial.

Methods

Study design

We will be conducting a mixed-methods study comprised of a cluster-randbmraetical,
multi-centered trial enrolling primary care practices with a qualéastudy embedded to
examine how the practices will be incorporating the decision aids into thetatliautines
(Figure 1). The Mayo Clinic and Olmsted Medical Center Institutional ReBeavds (IRB)
have approved the study procedures described herein.

Figure 1 Study design

Setting

We will recruit clinicians and their patients with type 2 diabetes receiouigne diabetes
care from participating primary care practices of Olmsted Me@ieater across rural and
suburban communities in Southeastern Minnesota, USA.

Study participants and eligibility criteria

Clinical practices. Eligible practices are those that have prioritized chronic diseasescane a
area for quality improvement and have served at least 50 patients with type 2ialieé

12 months prior to the eligibility assessmétrimary care clinicians. We will recruit
clinicians, defined as professionals with patient healthcare resporestilie., physicians,
nurse practitioners, physician assistants), from participating praiftitbey are providing

care to adults with type 2 diabet@stients. We will consider eligible adult patients1(8

years) with type 2 diabetes if they recognize the participating idimas their main diabetes
care provider, have no major barriers to provide written informed consent (e.g., severe
hearing impairment, dementia), can communicate in English, and declarabailadple for

a six-month follow-up. Furthermore, these patients should need to start, intensify, fyr modi
their antihyperglycemic treatment. Additional criteria will be usedeatify eligibility
according to designated study arms (Figure 2).

Figure 2 Eligibility criteria and assignment by arms



Participant recruitment

We will send an introductory letter providing an overview of the study and inquivmg a
potential interest to eligible practices. Study team members will theorly visit
interested clinics to discuss the study in more detail with clinic leadkrsvill identify a

lead clinician (“clinical champion”) to become the contact person for eacticeréar the
duration of the study and seek participation of clinicians during this firsimgaghen the
study is discussed. Potentially eligible patients will be identified thrthugkliabetes registry,
and we will note their upcoming appointments with participating cliniciansudyseam
member will contact these patients in advance to seek their participation indheTstined
study personnel will obtain written informed consent to participate in the stmyioth
clinicians and patients prior to their clinical encounter.

Allocation procedures

Randomization will be by practice. The study will compare the use of theateaids within
the clinical encounter versus usual care. We will identify pairs of prathiaesare most
similar in size (i.e., number of clinicians seeing adult patients withZygiabetes) and
randomize within each pair to use either the 1)Sta#in Choiceand theAspirin Choice or 2)
theDiabetes Medication Choiagecision aid. Each practice will also serve as the usual care
arm for the other intervention arm (Figure 2). This approach will seek to ensueg sim
representation of ‘easy’ and ‘difficult’ practices in both decision aid groups anchate the
need for any site to simply serve as a usual care arm. A study@tatistill perform the
randomization centrally after the practices have been enrolled, ensuroeakoant of
allocation of the paired practices. Practices, clinicians, patients, antgav@s will not be
masked to the intervention. However, patients providing outcomes will remain masked to
their practice status, as consent documents will keep patients unaware ofylsenséil
hypotheses. Furthermore, we will centrally follow patients and ensurpatiant surveys

and pharmacy follow-up are completed according to the intention-to-treatgbinci

Intervention

The intervention will consist of the use of a decision Statjn ChoiceandAspirin Choice,
or Diabetes Medication Choigéy patients and their primary care clinician during the
clinical encounter (http://kercards.e-bm.info).

Decision aids

The Statin Choicalecision aid has three different versions according to baseline 10-year
cardiovascular risk, pre-assessed for each patient: 10% (used for patieratsl@+year
cardiovascular risk <15%), 20% (for patients with estimated risk between 15 andaB@Pb)
50% (for patients with estimated risk >30%) [6,11]. The decision aid also presents the
absolute risk reduction of cardiovascular events with statins, the potential dawofside
taking statins, and a question prompting patients to express whether they yi@ eatdo
make a decision and consequently which action they would like to také&spiren Choice
decision aid is similar to th®tatin Choicedecision aid with the only difference being that it
presents the absolute risk reduction of cardiovascular events with aspiriDiabegtes
Medication Choicealecision aid takes the form of cards that compare commonly used
diabetes medication classes across several domains (e.g., reduction in Higliicgaie,



cost, mode of administration) that patients with type 2 diabetes and cliniciangeronsi
important when choosing these medications [7,8].

Training of clinicians

A study team member will conduct a demonstration showing how to use the decision aid at
the time of the initial in-person discussion with clinics. The focal points of the déoms

will be that decision aids serve as guides for conversation rather tharddligtussions;

that clinicians have flexibility in the manner in which they use the decision aldding

how and when they use them during the visit; and that they may elect not to use theiools wit
certain enrolled patients, per their own judgment. Brief video clips and styddbthat
demonstrate the basic use of decision aids are publicly available at hitpridsee-bm.info

for clinicians to review at their convenience. A study team member willireavailable to

do one-on-one demonstrations after the initial group demonstration if needed.

Usual care

For patients in the usual care arm, clinicians will manage the discussiohnaédication
regimen as usual, without using decision aids.

Frameworks

The RE-AIM framework will guide this study (aim 1). This framework has lukeloped
specifically to address how an intervention, in this case use of decision andgleisiented

in a real-world setting [12,13]. Dimensions of the RE-AIM includeach(how broadly is
this intervention used within the practicesS)fectivenes$what is the impact of the
intervention on outcomesidoption(can this be adopted by new groups with ease and
minimal modifications)mplementatior{what are the special issues and barriers in
implementation), antMaintenancegcan the intervention be maintained and will the impact
continue) [12,13]. To complement the RE-AIM framework, we will use the Normalization
Process Theory (aim 2) [6,14]. This applied theoretical model focuses attention on the
practical work that facilitates understanding of the factors that prasndtenhibit the routine
embedding of interventions, such as decision aids into practice, in a structured and
parsimonious way. The combination of an established implementation framework and robust
explanatory model will provide a strong foundation for process evaluation of the tria

Data collection & analysis

Aim 1. Evaluating the impact of patient decision aids

We will collect patients’ data through 1) self-reported questionnairesnalared before and
after the clinical encounter with their clinician, and at 3 and 6 months post encondtg); a
information about diabetes-related care included in medical records. Partgigaticians
will be given a brief questionnaire to complete immediately followingd etinical encounter
with a participating patient. In addition, we will videotape each clinicab@mter. Practice
data will be obtained from administrative and patient medical records.



Outcomes measures

To assesEffectivenessf the decision aids (RAIM) we will measure the decisional
conflict as the primary outcome and patient involvement in decision making, diaaeges c
processes, medication adherence, glycemic and cardiovascular rislctaxtof, and
resource utilization as secondary outcomes, in the following way:

» Patients’ decisional confliclPatients will complete, immediately after the clinical
encounter with their clinician, a modified version of the Decisional Conflicegtal, the
most commonly used outcome measure in decision aid trials [5]. These modifieatiaihs
the use of brief items that explore the quality of the deliberation process theingit.
Psychometric properties include good internal consistency, test—rditdstitg and effect
sizes for responsiveness to change ranging from 0.4 to 1.2 [15,16].

» Patients’ involvement in decision makife will use the OPTION scale to assess the
extent to which clinicians seek to engage patients in decision making [17,18]. OBTd&ON
third-person observer scale and was designed for use in reviewing audio recoirdings
primary care visits. Our group has extended the use of this tool to video recordings w
excellent inter-rater reliability (intraclass correlation cmetht >0.7) [6,19,20].

» Patients’ knowledgePatients will complete a knowledge questionnaire immediately
following the encounter with their clinicians, and at 3 and 6 months post-encounter. The
guestionnaire was developed according to prior recommendations and is similar to
guestionnaires used in our previous studies, addressing general knowledge about didbetes a
lipid management and specific information contained in the decision aids [6,8].

» Patients’ satisfactionSatisfaction with decision making will be assessed using items from
the Decisional Conflict Scale [15] as well as two specific questions thatequptients to

assess the extent to which they would want for themselves and recommend to roileers si
decision support as they received during the visit. Other questionnaires egistifeally
address this domain, but our use of the Decisional Conflict Scale for this purpods meftec
effort to minimize participant burden.

» Patients’ quality of life Patients will assess their health-related quality of life prior to the
clinical encounter through the use of the EuroQol EQ-5D scale in which they litelaéh

as excellent, very good, good, fair or poor [21]. The EQ-5D has been used in primary care
[22,23] and in diabetes care and diabetes trials [24,25].

» Patients’ hemoglobin Alc, lipids, blood pressure, & body mass ihdiedical records
will be the source of information about these commonly used intermediate outcasa@se
for diabetes [26,27].

» Patients’ prescription drugrescription drug and billing data will be collected through
pharmacy records. Patients will be asked to provide written authorization totdbeia
pharmacy and release this information to the investigators. We have been aldnto obt
complete pharmacy records for all of our participants in previous trials [6,8].

» Patients’ adherenceAdherence and persistence measures will be derived from patient
self-report, metabolic outcomes (indirect measure), and pharmacy recorsks diezse



sources are necessary given the nature of medications (e.g., multiple dosingeand dos
adjustments, particularly of insulin, for diabetes medication) [28,29].

» Clinicians’ satisfactionClinicians will complete a brief questionnaire after each
encounter where we will ask about their satisfaction regarding the dmttissy had with
their patient about starting a medication.

» Costs and resource utilizatiodVe will collect cost and utilization data from patients
using two methods: first, by attempting to collect billing data fromlialictans the patient
reports seeing in the six-month period and second, by collecting data on resozat@util
from the patient questionnaire at six months. Data collected will include the nafmber
hospitalizations, reason for hospitalization, whether the hospitalization wasdmaie
surgical condition, and the length of hospital stay. Additionally, we will cotlata on
emergency room and ambulatory care utilization. This utilization dataevdosted
according to the methods described by Glick et al. [30]. We will evaluatedheraic
impact of decision aid implementation from the clinician perspective based ongkie &
visits. The incremental time for decision aid visits will be considered the oppgrtost of
using a decision aid. We will convert this incremental time to potential numbeditibaal
diabetes-related visits that could have been scheduled in 12-months in place of detision ai
assisted visits. The visits will be costed using the Medicare Fee scl@daldiabetes-
related visit. We will add the costs of materials (decision aids) to éstithmtotal practice-
related costs.

To assess thReachof the decision aidRE-AIM), we will use a tracking log to record
patients who are enrolled as well as those who declined the invitation to paetigyjzawill
use this data to evaluate reach, e.g., the ratio of enrolled patients to inviéedtisgateach
clinic and the characteristics of eligible patients who enrolled and declihesdwill allow us
to measure participation and representativeness.

To assess th&doptionof the decision aids (RE{M), we will estimate the proportion of
practices or clinicians who adopt the intervention. Using clinician surveysiadital record
review, we will compare the adoption rates across the intervention pravtieesill select a
random sample of medical records from each site to determine the extenthdhehirse of
the decision aid is discernible in the records, and the extent of use and success when
mentioned.

To assess thienplementatiorof the decision aids (RE{M), we will seek to determine the
extent to which the intervention is implemented as intended. Using the video recoifdings
the clinical encounters, we will assess the fidelity with which the decstisnare delivered

and used as intended during these clinical encounters. We have developed aliekiligt

for each of the decision aids. These checklists have 10 to 12 items and are completed by a
third observer reviewing the video recordings of the encounters [20].

To assess thlaintenanceof the decision aids (RE-M), we will conduct a site visit and
medical record review of eligible patients, approximately six monthsrafteoving
investigator implementation support from the sites. This medical recordvrsvie addition
to the reviews that will take place at three and six months following the stitly vi



Socio-demographic characteristics

We will ask patients to report demographic information that is not available in theaine

record, such as marital status, years of education, occupation, and household inconlle. We wi
collect the following characteristics for clinicians: type of pragtiears in practice and at
practice site, gender, birth year, ethnicity, race, estimate of timeeict @itient care,

proportion of practice devoted to patients with diabetes, and average length of appsintment
with diabetes patients. Data will be collected to characterize patingparactices including

race, ethnicity, and insurance status of patients seen in the practiceepsget, community

size, and make-up of staff including clinicians, allied health staff, and patiecaters.

Sample size

A total of 8 practices will be randomized to 1) the Diabetes Medication Choiceateaid

plus statin and aspirin usual care or 2) the Statin Choice and Aspirin Choice dedision ai
plus diabetes medication usual care. The Statin Choice cluster randomizexbitiated
decision quality comparing the decision aid to usual care. This study reported a 9.8 point
difference in decision qualityvith the standard deviation of 16.9 and 14.1 for the usual care
and decision aid groups, respectively. Making the following assumptions: 1)oexiare as
reported in this study; 2) we seek to detect a difference of 9.8 points or greatesiondec
quality between two groups at significance level of 0.05, with a two-s$itksd; 3) a modest
correlation of outcomes across these clinicians and practices (whichnservative
assumption) represented by an intracluster correlation coefficientsli&@veen cluster
variance/total variance) of 0.05; 4) a variance inflation or design effeot faet (n— 1)

ICC], where n is the number of patients per cluster [31]; and 5) an approximated 20%
attrition rate, we will have 80% power if we are able to recruit 30 patientslipic for a

total recruitment target of 240 patients. Assuming a similar ICC andaattréate for other
outcomes, this sample size will have 99% power to detect a 1 SD difference in any
continuous measure (e.g., approximately a 2-point difference in a 10-question knowledge
scale), and 80% power to detect a 30% difference in 6-month adherence ratesgaasumi
control adherence rate of 50%. Actual power will be likely greater becausélivadjust for
baseline values and characteristics and because of our conservative assumpti

Analysis

We will have a summary of the cluster level and patient level charaictensthin each trial
arm, providing counts and frequencies for categorical variables and midananges for
continuous variables. Because of the uncertainty as to the ability of a tlizdt® create
uniform prognostic groups, we will test the null hypothesis of no difference betwasnrar
baseline cluster level characteristics using the weighted pgaest[32]. This test can
account for the small number of clusters and an unequal number of patients within each
cluster.

To account for the modified study design (e.g., each arm being both intervention and usual
care), the study team assumes similar adherence rates within si@itatioas and diabetes
medications along with similar knowledge, decisional conflict, and satisfaeties for

patients discussing either medication for those within the usual care group. Becigien

aids (Statin, Aspirin and Diabetes Medication) the study team assumesniéngpact on all

of these outcomes for all decision aids. With these assumptions, all patientsethat

decision aid during the encounter of interest will be grouped in the decision aid arm and those



that do not will be grouped under the usual care arm. To account for differences that may
exist between the diabetes, statin, and aspirin patients, all models will be@dyisfroup.
Interaction between arm and group will be tested for significance, recogtiat the study
will be underpowered to test for this interaction.

To evaluate the efficacy of the intervention, differences in all patientdereomes, for both
continuous and dichotomous outcomes (as well as patient characteristicsiaépagébe
estimated using the random effects meta-analysis method [31]. This dppasdoeen
validated for matched pair cluster-based studies: differences in meansatiouous
outcomes and in proportions for dichotomous outcomes are estimated and then pooled across
strata. A stratum in terms of a matched-pair study is considered to be gaahga this
trial there are 5 strata. For each outcome, we will thus estimate thesefeand its
precision (e.g., 95% confidence interval). The outcomes will be assessediaebd@ssnd 6
months. We will estimate the intraclass correlation coefficientdoh @utcome along with
its 95% confidence interval and report these for informational purposes only since the
number of clusters is insufficient to determine with confidence a true imsacbrrelatiot?.
Within patients that had a diabetes medication discussion, HbAlc will be coldexted
categorized to <7.3 versa3.3. This outcome will be analyzed as described above for
categorical outcomes. All analysis and data management will be condudizagu8IAS
(version 9, Cary, NC) with use of Stata statistical software (version 11.@g€@kation, Tx)
for primary endpoint analysis.

Patients with missing outcome data will not be included in assessment of thatigarti
outcome. We will compare the incidence of missing data for each outcome betuwben st
arms, both absolutely and as a function of follow-up period. We will report ratessahgnis
data for each outcome by study arm and known reasons for missing data. In the etleat that
rate of missing data is not independent of study arm or is greater than thec4€83mloss

to follow-up, we will conduct sensitivity analyses under a range of assumpbons the

missing values and assess consistency of results across those scerthecsvént that

patients are missing baseline characteristics data, which are isthenlsalanced between

the two study groups, we will use imputations to estimate models which include those
characteristics.

Aim 2. I dentify, describe, and explain factors that promote or inhibit the routine
embedding of decision aids in urban and nonurban practices

To evaluate how the decision aids are routinized into primary care practicel) e@duct a
qualitative study with a subset of participants (patients, clinicians, and slipport staff) at
the study sites. The qualitative study will have two major components, whiclmeiiitie 1)
a qualitative analysis of video-recordings of clinicians/patients cliait@ounters in both
intervention and usual care arms, and 2) in-depth, semi-structured interviews with
participating patients, clinicians, and clinic support staff, in both intervention anlddcaseia
arms.

In addition to the video recordings of the clinical encounters, we will conduct semi
structured, in-depth, interviews with participating patients, clinicians, amd support staff
(Figure 1). Patients will be interviewed within a few weeks after thieical encounter so as
to remember the details of the visit. Clinicians will be interviewed aftgratient

recruitment has been completed so as to reflect on their management alf diffeeent
patients during this study, both in intervention and usual care arms. Clinic suppo#.gtaff (



receptionists, nurses, and medical assistants) will be interviewed based ovtheement
with the study. An experienced qualitative researcher will lead thesei@wsrand audio-
record them with participant consent. Interviews will be no longer than one hourlbbd wi
held at the participating site, at a time deemed most convenient for theppattivhVhen
appropriate, clinicians will review excerpts of their own video-recording$iratal
encounters.

Sample size

From the video recordings of clinical encounters from both arms, we will seek toydentif
maximum variation sample of 30 encounters, according to patient age (X65)pwhether
the patient is accompanied during the visit, and whether there is gender congrixveea be
patient and clinician. We will conduct between 20 and 40 interviews for both, partigipati
patients and clinicians, in the intervention and usual care arms of the trialillWwenduct
between 10 and 20 interviews with clinic support staff, with a purposive sample thaisire
likely to be affected by the use of the decision aid.

Analysis

Patient and clinician interviews and video-recordings of clinical encountitsawully
transcribed, including observational notes of how the decision aids are used. Aigealita
analysis team of at least 6 people will conduct data analysis by using stqudgtiative

content analysis techniques [33-35]. Trustworthiness of the analysis will beeibgurl)
assessing transcripts for consistency, 2) group coding, 3) coding the firsimdiundually,

and 4) coding subsequent rounds reiteratively. The analysis team will idetifiidenes and

will code interview and clinical encounter transcripts in an iterative protassteam will

use qualitative data management software (NVivo 9.0) to facilitate dgaipation and

coding. Each transcript will be independently coded by at least two team members t
establish internal validity. Consensus will be reached through discussion. Codes, which hav
guotations assigned to them, will be examined by all analysis team membassite

consistent code usage. Coded data will be compiled and analyzed in the form of memos as a
data reduction strategy to build a conceptual model that resonates with the t®$truc
Normalization Process Theory "6,14]. An observational guide will be used to attayze
videotaped encounters. The guide is designed to document initiation of discussiompflength
discussion, engagement of patient in discussion, topics discussed, use of context, and
integration of decision aids into the medication choice discussion.

Discussion

The proposed trial seeks to determine the impact of patient decision aids vsatsoal ¢
measures of patient involvement in decision making, diabetes care proceskestiome
adherence, glycemic and cardiovascular risk factor control, and resouaziatilin urban
and rural practices in the Midwestern United States. Upon completion of thisveialill
have new knowledge about the effectiveness of diabetes decision aids in thisespaad
about the processes that promote or inhibit the successful implementation andzationali
of medication choice decision aids in rural and urban primary care practices.
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