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ABSTRACT: We will assess the feasibility of an evidence-based patient-centered counseling plus
office support program intervention model to improve the ability of Ecuadorian primary care
providers (PCPs) to reduce their patients’ CVD risk. In a two-year study we will randomize, by
site, 32 PCPs and 200 of their patients free of CVD but at high risk of diabetes to either an
intervention (IC) or usual care (UC) condition. The goal is to reduce the high risk of
cardiovascular disease to which these patients are subject. Feasibility will be measured by level
of implementation of a patient-centered counseling algorithm and office support system as
assessed by Patient Exit Interviews (PEIs). We also will assess patient satisfaction with the
intervention, as well as the effect of the intervention on patients’ risk factors, including:
improvement in LDL, weight, fasting blood sugar, HgbA1C and insulin resistance (HOMA); and
self-reported health behaviors: diet, physical activity, and medication adherence. The study will
be powered for change in PEI and LDL. The project will be a collaboration between the
University of Massachusetts Medical School and the Universidad de las Américas Medical
School in Quito, Ecuador. Disseminatable products of the study will include a validated patientcentered physician counseling training package as well as all of the ancillary materials provided
as office support for the physician seeing at-risk patients.
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C.1. Overall Goal and Objectives
We will assess the feasibility of our evidence‐based intervention model involving physician‐
delivered patient‐centered counseling plus office support to improve the ability of Ecuadorian
PCPs to reduce their patients’ CVD risk. In the proposed two‐year study we will randomize 8
sites with 32 PCPs, and will recruit 200 of their patients free of CVD but at high risk of diabetes
(as defined below), to either intervention (IC) or usual care (UC) conditions. Feasibility (primary
goal) will be measured by level of implementation of a patient‐centered counseling algorithm
both initially and with increasing time (up to 15 months) from the initial training, as assessed by
Patient Exit Interviews (PEIs). 20,21 We will assess patient satisfaction with the intervention. We
will assess the effect of the intervention (secondary goals) on patient risk factor outcomes,
including: improvement in LDL, weight, fasting blood sugar, HgbA1C and insulin resistance
(HOMA); and health behaviors: diet, physical activity (PA), and medication adherence.
Primary goal hypotheses:
Hypothesis 1a: IC physicians will deliver a greater number of patient‐centered counseling steps
as compared to UC physicians.
Hypothesis 1b: IC patients will report greater satisfaction with the care received from their
PCPs as compared to UC patients.
Secondary goal hypotheses:
Hypothesis 2a: IC patients will have lower LDL levels as compared to UC patients.
Hypothesis 2b: IC patients will have improvement in other risk factors including FBS, HbA1C,
HOMA‐IR, and weight as compared to UC patients.
Hypothesis 2c: IC patients will have improved self‐reported behavioral risks including dietary
and physical activity behaviors and medication adherence, as compared to UC
patients.
We will assess the cost of the intervention (per patient) and will measure the cost per
incremental LDL improvement in the IC. These measures will be critical for documenting the
feasibility of disseminating the intervention to other sites in Ecuador.
Note: Power calculations are presented for hypotheses 1a and 2a, as the most important of our
primary and secondary goals. (See C.2.d.)
C.2. Technical Approach
C.2.a.1. Current Assessment of Need:
Ecuador, as other Latin American countries,
is transitioning as part of a worldwide trend
linked to rural‐to‐urban migration and
related changes in lifestyles. 1‐5 There is
now a high prevalence of hyperlipidemia,
obesity, hypertension and smoking in
Ecuador,1,6,7 and a national health and
nutrition survey published by the Ecuadorian Ministry of Public Health
in December 2013 shows an increasing prevalence of most cardiovascular risk factors among
the Ecuadorian population.8 (Table 1.)
Table 2 indicates the prevalence of other
metabolic conditions associated with CVD.
Close to two thirds (62.8%) of 20‐60 year‐
old Ecuadorians are overweight or obese,
approaching adult US rates (69%). Further,

for this age range, prevalence rates of metabolic syndrome (27.7%) are higher than those
reported in the US adult population (22%) in 2010. The same national survey also indicates that
45% of Ecuadorian adults engage in low levels of physical activity,8 and that medication
adherence rates are less than optimal (48.9% of hypertensive patients reported not taken their
medication). In addition, Type II diabetes is a major risk factor for CVD, the primary cause of
death in Ecuador.15 We have previously shown that awareness of diabetes risk factors and
prevention strategies is quite low in low‐income U.S. Latinos with no known diagnosis of
diabetes.9 Based on these realities, helping primary care providers (PCPs) and health care
systems to implement CVD risk factor reduction interventions is crucial to improving the health
of the Ecuadorian population. However, no models exist in Ecuador for PCP‐delivered risk‐
reduction interventions.
Our team has demonstrated the efficacy and effectiveness of a combined physician‐
delivered patient‐centered counseling plus office support intervention model. We tested this
model in several NIH‐sponsored trials for helping PCPs promote patient behavior change,
including smoking cessation, dietary and physical activity change and high‐risk drinking. 10‐12 We
also have successfully used patient‐centered approaches in community settings in Latino
patients with elevated diabetes risk and patients with type 2 diabetes.13,14 The training of PCPs
to learn and implement the model is sustainable and scalable in a variety of settings, and we
believe that adoption of this program by Ecuadorian PCPs will reduce patient CVD risk. We also
have considerable research experience with Latino prediabetic patients.13 As a result we have
decided to recruit prediabetic patients, who represent about 28% of Ecuadorians between 20
and 60 years of age, and have a high prevalence of lipid abnormalities and hypertension.
C.2.a.2. Preliminary Research Leading to the Proposed Application
The WATCH study (RO1‐HL44492)
Study Design: WATCH evaluated the efficacy of physician‐delivered patient‐centered nutrition
counseling, alone and in combination with office support, on dietary fat intake and serum LDL‐C
of patients with serum LDL‐C levels in the highest 25th percentile. Forty‐five primary care
internists at a central Massachusetts health maintenance organization were randomized by site
into 3 conditions: Condition I ‐ Usual Care; Condition II ‐ Physician counseling training; and
Condition III ‐ Physician counseling training plus office support. Participants were 1278 patients
with. At baseline and 12 months lipids, diet, weight, and psychosocial factors were measured.
Physician‐delivered Counseling Component: patient‐centered counseling is grounded in social
cognitive theory 23 and involves a brief assessment (in this case related to diet) of six content
areas: 1) desire and motivation to change behavior; 2) experience with change; 3) barriers to
change; 4) resources for change; 5) goal and plan for change; and 6) problem‐solving. The
physician is taught to inform patients regarding the relationship of the risk factor to CVD; to
help patients develop a plan for change; to provide educational materials to patients; and to
arrange follow‐up for behavioral change. The intervention algorithm guides PCPs to follow the
intervention steps, including scheduling of follow‐up PCP visits.
Physician training: PCPs in conditions II and III were taught to implement the 7‐10 minute
patient‐centered counseling protocol involving these steps and to do a follow‐up intervention
at return visits, assessing accomplishments and readiness to change, reinforcing changes made,
and setting up new behavioral goals as needed. The 2‐session training consisted of a 2.5 hour
small group session and a second 30‐minute individual follow‐up tutorial. The small group
sessions included: a) a didactic component teaching the relationship of elevated serum lipid
levels and other risk factors to CVD; b) introducing the counseling algorithm and discussion of a
videotape demonstrating its implementation; c) filling out a dietary and activity risk assessment
(DARA) and learning how to use it with patients (to identify problem dietary habits and develop

nutrition and physical activity change goals); d) role‐playing the counseling algorithm in triads
with fellow internists; and e) a question and answer period. Physicians were provided with the
algorithms for the initial and follow‐up counseling interventions, a sample script, and a DARA.
After the small group training, the individual follow‐up tutorial was carried out in the
physicians’ offices by a simulated patient and audio‐taped. A blinded evaluation of audio‐taped
physician‐patient interactions showed that physicians' use of dietary counseling steps increased
significantly (mean pre=5.4, mean post=9.2; p<0.001). They also had increased confidence in
having an effect on their patients’ behavior.21
Office Support Component: Office support involved a folder that was attached to the patient’s
chart each time the physician saw a study patient. This folder contained: 1) the patient’s most
recent lipid levels, with a prompt indicating that the LDL‐C level was in the highest quartile; 2) a
DARA form to be filled out in the waiting room by the patient before seeing the physician (see
Appendices); 3) dietary goal sheets to use with the patient; 4) the counseling algorithm (see
Appendices); and 5) a copy of the national cholesterol management guidelines.
Intervention Fidelity Evaluation: After the initial physician‐patient encounter, a random quarter
of the patients in the three conditions were given a ten‐item patient exit interview (PEI) to
assess whether the physician provided advice; assessed past changes, barriers and resources;
negotiated specific plans and goals; provided patient materials; and developed plans for follow‐
up. We found that condition III physicians implemented significantly more of the counseling
sequence than did physicians in either of the other two conditions (PEI by condition (max. = 10):
I = 4.09; II = 4.05; III = 6.28 (P<.0001). Higher PEI scores in condition III were stable to three
years beyond training. We concluded that PCPs, when provided with training in counseling and
office support, will counsel patients appropriately, but training alone is not sufficient.21
Primary Endpoint Measures: The primary outcome measures at one year of follow‐up included
change in percent calories from fat and saturated fat; BMI and weight; and blood LDL‐C levels.
Significant improvement was seen in all primary outcome measures in condition III, compared
to Conditions I and II. There was a 6.9 mg/dl decrease in LDL‐C (p=0.05). As compared to
condition I, condition III pts had an 8% decrease in calories from fat (p=0.04), a 12% decrease in
calories from saturated fat (p=0.02); and a loss of 6.3 lb. (p<0.0001). The time spent by
physicians in delivering the intervention was estimated using the PEIs. Physicians in condition III
spent a mean of 9.2 minutes discussing diet, as compared to 4.3 and 6.2 minutes for physicians
in conditions I and II, respectively. We have previously shown that patients see physician
counseling very positively, even when they do not plan to adhere to the advice given, and they
may perceive the visit as longer than it actually is.11 We concluded that brief patient‐centered
nutrition counseling delivered by physicians can produce beneficial changes in diet, weight and
lipids, but only if combined with a supportive office environment.
The Lawrence Latino Diabetes Prevention Project (LLDPP) (NIDDK R18 DK067549‐01). In this
RCT we tested the effectiveness of a community‐based, literacy‐sensitive, and culturally
tailored lifestyle intervention on weight loss and diabetes risk reduction among low‐income,
Spanish‐speaking Latinos from Lawrence, Massachusetts at increased diabetes risk, defined as a
7.5 year likelihood of becoming diabetic of >30% as predicted by the Stem formula.19 We
randomly assigned 312 participants to lifestyle intervention care (IC) or usual care (UC). The
intervention was implemented by trained Spanish‐speaking individuals from the community.
Each participant was followed for 1 year. Results: The participants’ mean age was 52 years;
59% had less than a high school education. The 1‐year retention rate was 94%. Compared with
the UC group, the IC group had a modest but significant weight reduction (–2.5 vs 0.63 lb;
P=.04) and a clinically meaningful reduction in hemoglobin A1c (–0.10% vs. –0.04%; P=.009).
Likewise, insulin resistance (HOMA‐IR) improved significantly in IC vs. UC. Because of the
precision of the measurement, small changes in HgbA1C can be quite significant. The significant

HgbA1C change of 0.1% in the LLDPP, validated by an equally significant change in insulin
resistance, was slightly greater than the 0.09% one‐year HgbA1C reduction seen in the
multicenter Diabetes Prevention Program.24,25 The IC also had greater reductions in percent
calories from total and saturated fat. We concluded that an inexpensive, culturally sensitive
diabetes prevention program resulted in weight loss, improved HbA1c, and improved insulin
resistance in a high‐risk Latino population.13
Diabetes Management for Low‐Income Hispanic Patients (NIDDK R18 DK065985). This RCT
tested the efficacy of a culturally‐tailored literacy‐sensitive intervention (Latinos en Control)
designed by our team26 to enhance adherence to diabetes self‐management behaviors and
improve glycemic control (HbA1c) among low‐income Spanish‐speaking patients with type 2
diabetes. We randomly assigned 252 patients from five urban community health centers to IC
or UC conditions. The intervention was delivered at community sites by trained lay individuals.
Patients were assessed at baseline, 4‐ and 12‐months with a retention rate of 93%.27 Results:
A significant difference in HbA1c change between the groups was observed at 4 months (IC ‐
0.88 vs. UC ‐0.35, P < 0.01), although this difference decreased and lost statistical significance at
12 months (IC ‐0.46 vs. UC ‐0.20, P = 0.293). There were significant improvements at 12 months
in diabetes knowledge (P = 0.001), self‐efficacy (P = 0.001), blood glucose self‐monitoring (P =
0.02), dietary quality (P = 0.01), kilocalories consumed (P= 0.001), percent calories from dietary
fat (P = 0.003), and saturated fat (P = 0.04). These changes were in turn significantly associated
with HbA1c change at 12months.14
Clinical research experience in Quito: The Ecuadorian team has carried out a number of clinical
trials. They have studied the hypoglycemic effects of L. Mutabilis (an Andean legume) in normal
participants and in patients with the metabolic syndrome, hypertension, and diabetes.28 Sample
sizes range from 60 to 100 and the mean follow up period has been 3 months. The team has
successfully recruited and retained participants, with a participation rate of over 70%. Similarly,
the team has recruited patients into a number of pharmacological clinical trials, again with a
participation rate of approximately 70%.
C.2.b. Intervention Design and Methods
Overall study plan: The proposed study will utilize intervention and assessment methods of the
Worcester‐Area Trial for Counseling in Hyperlipidemia (WATCH) in which we found that a
physician‐delivered patient‐centered counseling plus office support intervention, resulted in
significant beneficial changes in patients’ diet, weight, and blood lipid levels at one year of
follow‐up, described in detail below.16 Eight primary care sites with 32 PCPs in Quito, Ecuador
will be randomized to one of two conditions: an intervention condition (IC) in which the site
PCPs receive training in patient centered counseling methodology and receive office system
prompts to deliver the intervention, and a usual care condition (UC) in which the sites will
continue their usual practice. Randomization by site will ensure that all PCPs in a given clinic
will be in the same condition, decreasing the possibility of contamination. There are no local
lipid‐lowering medication guidelines, with Ecuadorian physicians generally using American
guidelines. Thus, to facilitate the test of the intervention in the present absence of guidelines,
we will distribute the U.S. guidelines for the management of lipids to ALL PCPs in the IC as well
as the UC sites. 17,18 It should be noted that even in the U.S. the most recent iteration of the
guidelines is based on data from White and African‐American populations and it is an
extrapolation to use these guidelines in Latino‐Americans in the U.S. and elsewhere. Given the
above considerations, the use of American lipid‐lowering guidelines in this study is reasonable
and will be accepted by PCPs. IC PCPs will additionally receive training in patient‐centered
counseling and will be prompted to counsel their patients via an office support system. Two
hundred patients will be recruited into the study, 100 in each condition. Patients will be eligible
to participate if they are at increased risk for the development of diabetes (but not yet

diabetic), defined by a >30% risk of developing diabetes within 7.5 years as judged by the Stern
predictive equation, which includes age, gender, Hispanic or no, FBS, systolic BP, HDL, BMI, and
family history of diabetes.19 The study primary goal, Feasibility, will be evaluated via physician
adherence to the counseling protocol both initially and with increasing time (up to 15 months)
from the initial training, measured by PEI’s,20,21 medication adherence will be measured by self‐
report.22 Secondary goals, evaluation of the intervention effects, will assess patient clinical and
behavioral outcomes measured at baseline and six months, including direct LDL‐C, weight, HDL,
HgbA1C, FBS and insulin levels (allowing calculation of HOMA‐IR), and diet and PA. Relevant
psychosocial and demographic variables also will be assessed and intervention costs will be
tracked.
Phases of the investigation and timeline: There will be four phases in the proposed study,
described below (Table 3).
Table 3: Phases of the investigation
Phase
Months
Activity
I
1‐2
Hiring and training of staff, refinement and pretesting of the protocols for
recruitment and intervention; development and testing of evaluation materials,
training of physicians
II
3‐16
Recruitment and follow‐up for the study
III
17‐22
Follow‐up only
IV
23‐24
Close‐out, data analysis, manuscript preparation

Rationale for Patient Population Chosen: The clinic patient population is essentially lower
middle class; 90% of the patients are adults. These are largely individuals who have health
insurance and do not use the public hospitals. Approximately 80% of the patients have private
insurance, 10% have social security coverage and 10% are uninsured patients. We considered
using the public hospital facilities, but physicians and patients change very frequently,
medication availability is variable, and the public hospital clinic infrastructure is insufficiently
developed to permit good control of a study. The eight clinics have been matched to IC and UC
conditions so that both physicians and patients are similar. Clinics also were matched by
geographic location in the Quito metropolitan area. Clinic location is associated with population
socio‐economic conditions.
Patient Eligibility and Exclusion Criteria: Included in this RCT will be 200 primary care patients,
evenly randomized into the 2 conditions and blocked by gender, physician, and two age
intervals (30‐50, 31‐70). A patient will be eligible if he or she meets the following criteria:
1. Has a 7.5 year likelihood of becoming diabetic of >30% as predicted by the Stem formula19
2. Is > 30 ‐ 70 years of age; and 3. Has a BMI > 24 kg m2
A patient will be excluded if he/she has any of the following characteristics:
1. an inability or unwillingness to give informed consent;
2. is presently or has within the prior year been on specific lipid‐lowering medication (e.g.,
resins, fibric acid derivatives, HMG‐CoA reductase inhibitors, nicotinic acid); or on
metformin (sometimes used in pre‐diabetes, although rarely in Ecuador)
3. has known coronary heart disease
4. has a secondary cause of hyperlipidemia (e.g., hypothyroidism, pregnancy);
5. plans to move out of the area within the study period;
6. has a psychiatric illness which limits ability to participate; or
7. has no telephone.
Patients with known CHD will be excluded to maintain the primary care paradigm of the study.
Patients on drugs that can affect lipid levels (e.g., thiazide diuretics, hormone replacement

agents) will not be excluded, provided that they have been on a stable dose of medication for
at least 6 months. Use of such medications, will be tracked, and considered in the analysis.
Patient Recruitment: All participating clinics have electronic clinical record systems. A search
algorithm based on an upcoming PCP appointment, factors of the Stern formula (BMI >25, HBP,
HDL, FBS), and the inclusion and exclusion criteria will be developed to obtain a pool of likely
eligible patients, who will be invited for screening, where a lipid profile and FBS will be drawn.
Screening staffing (and budget) anticipate a 1/2‐1/3 final eligibility based on the Stern formula
and inclusion/exclusion criteria. From this pool of eligible patients, we will over the course of
the study select 110 per treatment group, anticipating no more than a 10% drop out rate over
the 6 month patient participation. In the LLDPP we had a 94% retention rate at one year in a
very low income/education pre‐diabetic Latino population.13 The clinic populations far exceed
the numbers needed, and given the high rate of hyperlipidemia, overweight/obesity, and
metabolic syndrome, we anticipate no difficulty recruiting the needed cohorts. Once identified
as interested and qualified, the patient will sign an informed consent. Subsequently, patients
will have baseline lab work that will include a fasting lipid profile (total‐cholesterol, direct LDL‐
C, HDL‐C, and triglycerides), glucose, insulin, and HbA1c. The screening laboratory data will not
be used in the actual study data set to avoid regression to the mean. Upon inclusion of the
patient, staff will administer the baseline survey instruments.
Patient Follow‐up: At the initial PCP visit a PEI will be administered following the physician‐
patient encounter. Patients see the same PCP in follow‐up. At the 6‐month follow‐up final
blood studies will be taken and survey instruments administered.
Retention of study patients: To enhance study retention, recruitment and final assessment
visits will be scheduled on a date convenient to the patient. Reminder calls will be made the
day before the scheduled visit. Patients who no show will receive a call from the RA on the
same day to discuss the importance of their participation, problem‐solve their challenges to
attending the session, and re‐schedule the session. We have successfully used these retention
strategies in our previous studies and achieved retention rates of 94% with hard‐to‐reach U.S.
Latinos.13,27 Patients will receive a $10 incentive after completing each assessment.
Cardiologist members of the International Atherosclerosis Society will play an important role
in this project. Dr. Ockene, the principal investigator, is a long‐standing member of the IAS, and
Juan Carlos Zevallos, the Ecuadorian cardiologist who will lead the training of the PCPs and
cardiologists, is also an IAS member. The Quito IAS cardiologists also support the study; will
themselves be trained in the counseling intervention, and will serve as “champions” of the
program both during and after the intervention training. Their active participation and
promotion of the intervention will be of great value.
Description of the Intervention condition: The intervention to be tested will be similar to the
Condition III intervention in the WATCH study (described in section C.2.a.2. above), consisting
of Physician‐delivered Counseling Training plus Office Support. However, in addition to the
nutrition counseling used in WATCH, this study will also train physicians to counsel patients to
increase their physical activity, with an emphasis on walking and provision of a step counter,
and in the appropriate prescription of statin therapy.
Physician‐delivered Nutrition, Physical Activity, and Statin Use Counseling Training Component:
As in WATCH, physicians will be trained in the patient‐centered counseling model. As described
above (see C.2.a.2) the protocol “walks the PCP through” each counseling step. The entire
algorithm is delivered at the first visit in 7‐10 minutes. The algorithm for the follow‐up visit is
shorter, primarily assessing and reinforcing changes made by the patient and readiness for
additional change, and setting up new behavioral goals as needed.

Training of physicians at the intervention sites will involve an intensive four‐hour session led by
Drs. Ockene, Rosal and Zevallos. As in WATCH, the training will consist of a didactic component
teaching the relationship of behavioral and cardiovascular risk factors to CVD and a review of
the guidelines for statin therapy. Subsequently, physicians will be introduced to patient‐
centered counseling, the patient‐centered counseling algorithms, a diet and physical activity
assessment tool (DARA), and the statin use algorithm per the latest U.S. guidelines.18 Physicians
will be taught to use these materials with their patients using video and live examples followed
by role‐playing with fellow PCPs, with alternating roles as clinician, patient and observer.
Physicians will receive a training binder with the training slides; the counseling intervention
algorithms, a sample script, and other intervention materials (diet and exercise goal sheets, the
DARA, and the statin use algorithm); and patient education materials and step counter.
Using translated and adapted assessment tools from WATCH, we will conduct pre‐ and post‐
training assessments to document physician changes in knowledge about diet, physical activity,
lipid therapy, and attitudes about their intervention and counseling skills. In addition, a follow
up 30‐minute individual tutorial will be carried out within the subsequent 2‐4 weeks in the
physician’s office by a simulated patient. Additional training will be provided by the study team
to physicians who demonstrate errors of omission or commission in delivering the counseling
intervention (this additional training has been available in our previous studies but has not
been needed). After successful completion of the training, PCPs and cardiologists will receive a
training certificate (CME) issued by UMMS.
Office Support Component: As in WATCH, physicians at the intervention sites will be prompted
to deliver the intervention by providing them with a packet, affixed to each study patient’s
chart each time he/she is seen by the PCP through 6 months. The packet will include statin
therapy guidelines, a full‐color patient diet and physical activity guide, and a pedometer. The
clinic personnel will track patients due for a visit, prepare patients’ packets and insert them into
their charts (as they do for other materials, e.g., lab reports, consult notes). They will give the
DARA to the patient upon arrival in the clinic, to be filled out in the waiting room prior to their
visit with the PCP, and will administering the PEI when the patient leaves the PCP’s office.
Usual care condition: Providers at the UC sites will be provided with the U.S. guidelines for
statin therapy (rationale described above in section C.2.b.).18 These will be distributed to
physicians by the administrators at each practice. Physicians at these sites will deliver care as
usual and their patients will participate only in the study assessments.
C.2.c. Evaluation design
The study evaluation plan will determine whether the proposed intervention model (physician‐
delivered patient‐centered counseling plus office support), shown effective for CVD risk factor
reduction in the U.S., 10,11,13,16 is feasible and effective in Ecuador. Feasibility is defined as the
degree to which the counseling algorithm is implemented by the PCP, and by patient
satisfaction; both will be assessed via PEIs on all patients. The effectiveness of the intervention
will be determined based on patient lipids (LDL) and other risk factor outcomes. Patient
assessments (clinical and survey measures – see table 3 below) will be conducted by trained
clinic coordinators at baseline and at 6‐month follow up. A tracking system will prompt the
coordinators to contact patients due for an assessment via phone to schedule their visit. All
assessments will be conducted at the clinics, with patients in a fasting state.
Table 4. Outcomes and Data Sources for Evaluating the Study Primary and Secondary Goals.
Outcome
Measure/Method
Primary Goal: Feasibility
Patient Exit
Interviews (PEIs)

The PEI is a brief measure of a patient's perception of content and quantity of an
intervention received from their PCP and are used to assess the degree to which clinicians

Patient satisfaction
with care

deliver each of the counseling algorithm steps. Responses are summarized in a PEI index
score. The PEI will be administered to patients immediately following their PCP visit.
Patient satisfaction is an important measure of health care quality, and a critical
component of intervention feasibility. It will be measured using the same tool utilized in
WATCH: The 2‐item Overall Evaluation of Quality Scale, evaluating 1) overall quality of
care, and 2) outcome of care. Pts use a 5‐point rating scale, with the score the mean of the
two items.29

Secondary Goals: Effectiveness
Physiological
Serum lipids; FBS;
HbA1C; insulin

Insulin resistance
Blood pressure (BP)
Weight and Body
mass index

Venous blood samples from an antecubital vein will be collected in the morning after a 12
hours fast. Samples are centrifuged to harvest serum within 2 hours. Serum glucose, total
cholesterol, triglycerides, HDL, and direct LDL‐C will be measured using colorimetric‐
enzymatic methods (Roche‐Diagnostics) in a Hitachi Roche‐917 full‐automated analyzer
system. Serum insulin will be determined by an electro‐chemiluminescent immunoassay
using an automated ELECSYS 2010 analyzer system (Roche/Hitachi, Quito); HbA1c will be
measured by inmunoturbidimetric methodology (Roche‐Diagnostics. Blood biochemistry
will be carried out at NetLab Laboratory; NetLab maintains an internal and external quality
control system (College of American Pathologists, Brazilian society of Clinical Pathologists).
All assays will meet criteria of the CDC‐NHLBI Lipid Standardization Program. 30,31
The widely used homeostatic model assessment (HOMA) will be used to yield an estimate
of insulin sensitivity from fasting plasma insulin and glucose concentrations. 32‐34
Blood pressure will be measured in a standardized manner in the right arm after 15
minutes of quiet sitting. A Dinamap XL automated BP monitor will be used.35,36
Body weight and height will be measured twice (and averaged) with the individual wearing
light clothing and no shoes. Portable digital scales and stadiometers will be used. Body
mass index (BMI) will be calculated as weight (kg)/height squared (in meters).

Behavioral
Dietary behaviors

Physical activity
(Walking)
Medication
adherence

The Latino Dietary Behaviors Questionnaire (LDBQ) 37 will be used to assess multiple areas
of dietary behaviors, providing a general index of healthy eating.The LLDBQ has adequate
psychometric properties including internal consistency, concurrent and convergent validity
(association with 24‐hour nutrient intake and clinical measures: lipids, HbA1c and blood
pressure), and sensitivity to change over time. We will pre‐test and adapt the LDBQ for
local food habits, as needed.
We will use selected culture‐appropriate items from the Community Healthy Activities
Model Program for Seniors (CHAMPS) questionnaire, a self‐report measure of physical
activity shown to be valid, reliable, and sensitive to change 38
Self‐reported medication adherence will be measured by the Morisky Adherence scale
(MMAS),22 a widely used 8‐item instrument with adequate reliability and validity.

Other variables and co‐variates
Costs

Depression

Sociodemographics
and health status

We will track all data on staff time in each intervention‐related activity using time sheets
with itemized tasks. We also will track cost of all intervention materials (quantities and
cost).
The Center for Epidemiological Studies Depression Scale (CES‐D),39,40 a 20‐item survey
assessing frequency of depressive symptoms (cognitive, affective, behavioral and somatic
symptoms and positive affect) in the previous week will be used. This measure is available
in Spanish and we have used in in our previous studies with various Latino subgroups.
Education, income, employment, race/ethnicity, age, marital status, living situation,
smoking, and chronic conditions will be assessed.

C.2.d. Power estimates and Analysis:
Power Estimates: LDL: Based on WATCH I study the SD for change in LDL was 28.2 mg/dl. The
study will have approximately 100 patients per arm (train+support vs control) and
approximately 15 physicians per arm (one arm may have slightly more). For power estimates
we assumed different levels of intraclass correlation (ICC) within physician. Prior studies have
shown ICC for cholesterol to between 0.0241 and 0.048.43 For a difference in change in LDL of 15
mg/dl between the groups and an ICC of 0.05 there is 92% power for α=0.05. 80% power for
difference of 12 mg/dl if ICC=0.02. Calculations assume equal number of patients per physician.
Guittet et al has shown unequal clusters reduces power 2‐4%.42
PEI at first visit: Based on WATCH I, SD for PEI score was 2.9. The ICC for PEI is likely to be high
within physician. Most ICC estimates are less 0.2 . 41,43 As a conservative estimate we assumed
ICC=0.3. There is 84% power for a PEI score difference of 2 between the two arms.
PEI maintenance: Within the intervention arm PEI score over time will be estimated. There will
be power of at least 80% for a decrease of 2.7 points in PEI over the study period. This is under
the assumption of no correlation within physician. As ICC increases power increases.
Simulations indicate power of 80% or more as ICC approaches .15 for decrease of 2.2.
Analysis: Patient characteristics between the two arms of the study will be compared to
examine balance after randomization by site. The primary outcomes are change in LDL and PEI
scores. Mean outcomes will be compared between the two arms using a linear mixed model
framework with random intercepts to account for two levels of clustering (physician and site).
Prior experience has shown that clustering on one level (e.g., physician) may be sufficient. If
there is imbalance (a standardized difference >0.1) between the two arms in characteristics
associated with the outcomes, the models will adjust for those factors. Within the intervention
arm mean PEI over time will be estimated with a linear mixed model, clustering by physician
and site with random intercepts and slopes (PEI vs time). Test of the slope of PEI over time
equal to zero will provide the test of maintenance of PEI.
Cost analysis: Cost information associated with the implementation of the intervention by
research staff and PCP and medical office staff will be combined into a single cost analysis table
for each activity. Only the costs that would be incurred if the intervention were to be
implemented outside the context of the research project will be counted as intervention
implementation costs. These will include program costs (training of PCPs and administrative
staff) and unit costs (efforts to reach patients, patient contact time). The unit costs of each
activity will be estimated and a total cost of the intervention per patient will be determined.
We will also evaluate the cost of incremental statin usage in the IC condition vs. UC, and will
calculate the cost of incremental changes in LDL.
C.2.e. Data management: Dr Daniela Rosero, the UDLA Project Director, will be responsible for
overseeing adherence to data collection procedures. The data generated in each clinic will be
collected every week and exported in an Excel format. Dr. Rosero will send all data to Dr.
Fornasini and copy Dr. Baldeón. Dedicated UDLA computers are used exclusively by the team
and require a private log‐in to gain access. Dr. Fornasini will keep a separate password
protected hard drive to back up the information every 15 days. He will update a master SPSS
data base with clinic information. Subsequently, Dr. Fornasini will send an encrypted master
SPSS data base to the UMMS Project Director (Mr. Phil Merriam) and Dr. Ira Ockene every 15
days, All the hard copies of the forms for the study will be stored in a locked metal cabinet that
can be accessed only by Dr Baldeón.
Participant Tracking: A participant tracking system will be created in Microsoft (MS) Access to
track the recruitment process and the baseline and follow‐up assessments at the 8 participating
clinics. The information will be entered by each clinic coordinator. The data includes: (1)

identified eligible individuals; (2) recruitment disposition; (3) completion of the baseline
assessments (including completion status, date of completion or reason for non‐completion);
and (4) completion of the six‐month follow‐up assessment (including completion status, date of
completion or reason for non‐completion). All files will contain unique subject identification
numbers. Separate files will contain participant identification linked to a study‐specific ID
number. All files and data will be stored on a password‐protected network, with regular back‐
up onto cd‐roms and accessible only to study personnel
Data entry: Data will be entered directly into EpiInfo programs by the clinic coordinators . Data
will be transferred to Stata data files for analysis. STATA data manipulation techniques will be
used for merging. All participant identifiers will be removed from analytic datasets, and
datasets with identifiers will be password‐protected. Frequent exploratory analyses will detect
unusual or erroneous values. Ongoing comparisons will be made of data entered and tracking
system indication of data collected.
Quality Control Measures: Dr. Fornasini and Dr. Reed will structure the primary datasets, data‐
linking procedures, variable‐naming conventions, codebooks, and documentation. They will
monitor data quality, preparation and documentation of all final analytic datasets. Password‐
protected study directories will be created and will serve as the central repository for all final
Stata datasets at UDLA and UMMS.
C.3. Detailed Work Plan and Deliverable Schedule:

Year 1
start-up
contacting pt
screening
baesline
6 month assess

Year 2
start-up
contacting pt
screening
baseline
6 month assess
analysis

2014
April
May June
July
1
2
3
X
X
XX
XX
XX
XX
XX

13

14
XX

XX
XX
XX

15
XX
XX

2015
August Sept
Oct
4
5
6
XX

16

XX
XX
XX

XX
XX

17

Nov
7

Dec
8

XX

19

XX

9
XX
XX

XX
XX

18

Jan

20

Feb
10

March
11

XX

XX
XX

XX
XX
XX

2016
22

21

12

23

24

XX
X

X

* 5 waves: 40/wave; 100/condition)

Deliverables of the project will include a validated patient‐centered counseling training
package that includes PowerPoint slides, video and audio files, and all of the office support
program materials. Deliverables will also include a cohort of IAS cardiologists who are program
“champions” and in addition to the program directors and staff will be available for further
training and dissemination of the study results.
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Abbreviations
Intervention condition
Usual care condition
Primary care provider
Homeostatic model assessment
Patient exit interview
Worcester-Area Trial for Counseling in
Hyperlipidemia
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Body mass index
Fasting blood sugar
Hemoglobin A1C
Patient

IC
UC
PCP
HOMA
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WATCH
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PATIENT EXIT INTERVIEW
Date: ____/____/____
MM DD YY
Name: _____________
M.D._______________

Clinic: __________________
Study ID:_______________
MD ID:______________

Time: Appointment: _______am/pm
Exit: ________am/pm
Exit interview: ________ minutes
In person? ________ By telephone? ________
PEI #: ____________

Interview instructions:




All the questions are about TODAY’S visit with your doctor.
This is not a questionnaire from your clinic.
This information is collected for research purposes only and will be kept confidential.
YES

1.

Did your doctor talk to you about your cholesterol level TODAY?

2.

Did your doctor talk to you about your diet as it relates to your
cholesterol TODAY?
If YES, about how many minutes did your doctor spend TODAY
discussing your diet as it relates to your cholesterol?
_______ minutes

3.

During TODAY’S visit, did your doctor advise you to make or
continue making changes in your diet to lower your cholesterol?
If YES, what goal(s) did you set?
____________________________________________________
If NO to questions # 2 and 3, skip to question #8

4.

Did your doctor discuss your past efforts to change your diet to
lower your cholesterol?

5.

Did you and your doctor discuss problems you might have
making changes in your diet?
If NO to question #5, skip to question #7

6.

Did you and your doctor discuss any solutions to these
problems?

7.

Did you and your doctor agree on specific dietary changes or
goals?

NO

8.

Did your doctor give you any written education materials during
TODAY’S appointment?
If YES,
_____ standard WATCH materials packet, including goal sheets,
tip sheets and recipe booklet)
_____ goal sheet(s)
_____ tip sheet(s)
_____ recipe booklet
_____ other: Specify: _________________________________

9.

During TODAY’S visit, did your doctor discuss beginning or
maintaining an exercise program?
If YES, what goal did you set?
____________________________________________________

10. Did your doctor schedule a follow up visit to talk about your
progress with your diet and lowering your cholesterol?
If YES, when is your next appointment with your doctor?
____/____/____
MM DD

YY

Were you referred to another professional for help with your
diet or cholesterol?
If YES, who?
_____ a nutritionist or dietitian
_____ other: Specify: _________________________________

Thank you!

