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Abstract
Background—Patients with co-occurrence of hypertension, hyperlipidemia, and diabetes have
an increased risk of cardiovascular disease (CVD) events. Comprehensive programs addressing
both tailored patient self-management and pharmacotherapy are needed to address barriers to
optimal cardiovascular risk reduction. We are examining a Clinical Pharmacy Specialist (CPS),
telephone administered intervention, relying on home monitoring, with a goal of providing
tailored medication and behavioral intervention to Veterans with CVD risk.

Methods—Randomized controlled trial including patients with hypertension (blood pressure
(BP) > 150/100 mmHg) or elevated low density liporotein (LDL) (> 130 mg/dl). Longitudinal
changes in CVD risk profile and improvement in health behaviors over time will be examined.

Conclusion—Given the national prevalence of CVD and the dismal rates of risk factor control;
intensive, but easily disseminated interventions are required to treat this epidemic. This study will
be an important step in testing the effectiveness of a behavioral and medication intervention to
improve CVD control among Veterans.

INTRODUCTION
Cardiovascular disease (CVD) is the leading cause of morbidity and mortality in the U.S.;
more than 80% of veterans have at least 2 CVD risk factors.1 Patients can decrease CVD
risk through lifestyle changes, but changes may be difficult to maintain. Medication use is
another risk reduction strategy, but 20-50% of patients are non-adherent. 2 Despite the
availability of effective therapy for diabetes, hypertension, and hypercholesterolemia, only
13% of Veterans with CVD achieve target control. 3, 4
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Comprehensive CVD programs that employ tailored patient self-management,
pharmacotherapy and behavioral interventions are needed for cardiovascular risk reduction.
The VA has increasingly emphasized a patient aligned care teams, or PACT. The PACT is
an application of the patient-centered medical home5 that emphasizes team delivery of
patient-centered care, coordination across specialties, open access, and value-driven care.5

PACTs stress the utility of non-face-to-face interventions. These encounters may reduce
patients’ travel cost, reduce clinic no-show appointments, and may supplant some clinic
visits. Telephone-based care may be critical in supporting the PACT vision of coordination
across different settings of care while improving access to care.

The professional role of the person making the telephone calls is equally important. Clinical
pharmacist specialists (CPS) have training to provide behavioral interventions and intensive
medication management needed in this high-risk CVD population.6 A CPS is a pharmacist
who has completed post-graduate residency training, is credentialed to prescribe, adjust, and
monitor pharmacotherapy. CPS-directed care with clinical collaboration has demonstrated
improvement in the management of the individual major CVD risk factors in outpatients.6, 7

We are conducting a randomized trial to evaluate the Cardiovascular Intervention
Improvement Telemedicine Study (CITIES), a CPS-delivered intervention administered by
telephone to Veterans with poorly controlled hypertension and/or hypercholesterolemia. We
describe the trial and the intervention utilizing a clinical pharmacist specialist.

METHODS
Design, Setting and Recruitment

We are conducting a 12-month intervention comparing patients receiving the intervention to
an educational control group among Veterans affiliated with primary care. The Durham
VAMC Institutional Review Board approved the study.

Inclusion Criteria
Patients are eligible if they: 1) live in North Carolina or Virginia, 2) are ≥ 40 years of age, 3)
are enrolled in one of three primary care clinics affiliated with the Durham VAMC (at least
1 visit with assigned primary care provider (PCP) in the past year), 4) have a diagnosis of
hypertension or hypercholesterolemia, and 5) have poorly controlled hypertension mean
clinic BP of > 150/100 mmHg and/or hypercholesterolemia LDL value > 130 mg/dl in the
last year.

Exclusion Criteria
Patients are excluded if they: 1) have a diagnosis of metastatic cancer, dementia, active
psychosis or serum creatinine > 2.5 mg/dl or no lab value on file and/or on dialysis; 2) reside
in a nursing home; 3) are unable to see/read type printing on magazines/books; 4) have
difficulty hearing on the telephone; 5) have limited/ no access to a telephone; 6) have been
hospitalized with a stroke, myocardial infarction, or cardiac surgery in the past 3 months; or
7) who are actively enrolled in another clinical trial or clinical pharmacy services (Table 1).

Sample Identification
Participants meeting inclusion criteria 1-5 are initially identified from electronic medical
records. The lists of identified patients are sorted by upcoming appointment (Figure 1).
Patients meeting initial screening criteria are mailed an introductory letter signed by their
PCP. The remaining patients who qualify are contacted by study personnel for additional
eligibility screening and to schedule an in-person meeting. Once informed consent to
participate has been obtained from patients, the baseline outcome assessment are completed.
Patients are randomized to the intervention or the control group; randomization is stratified
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by gender, smoking, and diabetes status. Patients randomized to the control group receive
educational material about CVD reduction but have no CPS contact.

Intervention
During 12 monthly phone calls medication adjustments are made at intervals based on
patients’ self management, lab values, medication interactions, reported and observed
medication side effects, clinical assessment, patients’ report of medication adherence and
disease monitoring (Figure 2). During these phone calls the CPS also delivers a tailored
behavioral, concomitant telemedicine intervention to improve treatment adherence, exercise,
diet, weight and smoking cessation. In particular the CPS focuses on: 1) expanding patients’
understanding of each medication and its role in disease management; 2) education on
preventive care; and 3) offering strategies to enhance adherence.

The initial two encounters provide an intense review and complete medication history of the
patients’ current and discontinued cardiovascular medications. The encounters also provide
comprehensive medication education based on patients’ current understanding of their
cardiovascular medications.

Self-Management Component
Home Blood Pressure (BP) Monitors—Patients randomized to the intervention receive
a VA-issued home BP monitor. Patients receive training on BP monitor use and are
instructed to use it every other day. 2,15 When the CPS contacts patients at the month prior
to the potential medication management activation, the pharmacist reminds individuals to
record their BP values. Poor BP control detected by home monitoring is defined as an
average bi-weekly BP that falls above the threshold (<135/85 for non-diabetics and <130/80
for diabetics).2

Glucose Monitors—Insulin dependent patients, anticipated 50% of the study cohort
based upon a prior study,16 are requested to perform daily self-monitored blood glucose
testing (SMBG) equal to their number of daily insulin doses. Patients who are managed on
oral hypoglycemic medications alone are encouraged to monitor blood glucose (BG) at least
one time per week or if signs or symptoms of hypoglycemia occur based on VA policy.17

We evaluate each patient's monitoring technique at baseline, 6, and 12-month follow-up
interviews.

Medication Management Intervention and Time Intervals
The goal of the intervention is to supplement clinic-based management to more efficiently
implement interventions that may otherwise be left until the next appointment. This model
has worked well in previous VA studies.2 For patients who require a prescription change,
the pharmacist communicates the change with the VA pharmacy. At the next monthly
contact, the pharmacist will assess new symptoms (e.g., hypotension, hypoglycemia). This
will allow adequate time for the patient to obtain medication and get accustomed to the
change. Any medication change that requires additional testing is ordered and followed-up.
In cases where a medication change is made, a note is generated for the patient's medical
record and co-signed by the patient's PCP acknowledging receipt of the treatment plan. This
algorithmic method of assessing the need for medication management and providing
documentation was previously tested.2 When serious adverse events occur, the pharmacist
consults with the patient's PCP and study clinicians to take appropriate action and/or make
further recommendations.
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Blood Pressure
Individuals are instructed to record BP values for at least two weeks prior to the 2, 4, 6, 8
and 10-month CPS contacts, when medication management activation for hypertension may
occur. A home BP value of >135/85 mm Hg is considered poorly controlled BP in patients
without diabetes even though it is lower than the clinic based target of 140/90 mm Hg.4 This
is the same BP goal set in a clinical trial of medication management based on home values
that yielded a positive result without adverse events.18 We activate intensification of therapy
in the intervention group based on a two-week average home BP of >135/85 for non-
diabetics and >130/80 for diabetics. Through the use of standard scripts and prompts the
clinical pharmacist is encouraged to consider principles in medication management
decisions when clinically appropriate to ensure intervention fidelity and reproducibility.

Cholesterol
Non-fasting blood lipid concentrations are measured at baseline, 6, and 12-month visits.
LDL-C is measured directly. Medication adjustments are made based on LDL-C
concentrations obtained at one and seven months. This 6-month interval for assessment and
treatment is recommended by the National Cholesterol Education Program. Medication
management in accordance with VA guidelines will be triggered to LDL-C levels for high
CVD risk patients defined as >100mg/dl.19

The cholesterol algorithm focuses on use of HMG-CoA reductase inhibitors as the primary
means of bringing LDL–C to goal with a target LDL-C of <100mg/dl.20 Unless
contraindicated, drug therapy is selected to provide the reduction necessary to obtain LDL-C
goals.

Blood Glucose
Using a similar strategy to home BP monitoring, we instruct individuals with diabetes on
medications to provide glucose values at least two weeks prior to the 2, 4, 6, 8 and 10-month
potential medication management activation. Clinically relevant findings reported by the
patient including medication side effect, signs of symptoms of hyper or hypoglycemia,
difficulties with administering medications or testing blood glucose may activate the
intervention at any time. The medication management of diabetes focuses on achieving
target HbA1c <7.0% and pre-prandial fasting glucose between 70-130 mg/dl according to
the American Diabetes Association (ADA) standards of care.21

Smoking Cessation
Smoking status is assessed at encounters 1, 2 and 8 months. A tailored behavioral
intervention is initiated for smoking patients in encounter 2 and 8. Barriers to initiating and
maintaining smoking cessation are explored and benefits emphasized. Among those in the
process of quitting smoking or recently stopped, strategies to maintain this behavior are
explored. The pharmacist explores potential barriers to smoking cessation using
motivational interviewing techniques and sets goals for smoking cessation.

Antiplatelet Therapy Use
The use of aspirin is strongly supported by the ADA and has been recommended for
prevention of CVD events in high-risk diabetic and non-diabetic individuals.22 Dosages
used in most clinical trials ranged from 75 to 325 mg/day.23 Unless contraindicated as
evidence by drug allergy, prior sensitivity, or gastrointestinal bleeding within the prior six
months, daily aspirin should be considered. Use of aspirin is assessed at one and seven
months with recommendations for use for those who are eligible and currently using.
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Side Effects of Medication
At each phone call, the CPS queries the patient about any specific medication side effects. In
the event of a side effect, the CPS examines how side effects may be impacting medication
adherence and considers alternatives. The CPS contacts the provider if a patient reports any
potentially life-threatening side effect.

Behavioral Modules
The behavioral component of the intervention is activated monthly and is accompanied by
medication reconciliation. Behavior change theories are used for understanding treatment
adherence.24, 25 Understanding the factors that hinder or promote health behaviors are
central to the Transtheoretical Model 26 which is incorporated in the intervention. All
information reviewed in the modules is supplemented with written materials in the study
handbook provided to intervention patients at enrollment.

Medication Adherence
Individuals lacking pill refills are queried about difficulties obtaining their prescriptions.
Information on how to order and obtain medications is provided to all intervention patients.
Patients who are medication non-adherent receive specific education.

Knowledge/Risk Perception
Patients receive tailored information about risk for CVD events based on their specific risk
factors and laboratory values. To facilitate patient interpretation and understanding, this risk
information is presented along with potential avenues for achievable risk reduction tailored
to the patient's determinants of risk.

Diet
Patients may receive up to four diet modules. The diet modules focus on nutritional methods
to improve cholesterol, BP, and HbA1c levels. The diet modules address salt intake, portion
control, understanding food labels, heart healthy diets, and healthy carbohydrate foods. The
CPS emphasizes food that is focused on increasing individuals’ vegetable, fruit, fiber, and
protein intake – all that have been shown to be related to improve LDL glucose and BP
outcomes.

Weight Loss
The CPS assesses patients’ stage of readiness to change for weight loss. The CPS explores
potential barriers to meeting recommended levels of weight loss using motivational
interviewing techniques as well as set goals for weight loss. The CPS helps to assure that
patients set realistic goals.

Exercise
Once a patient's motivation regarding exercise is identified, the CPS may facilitate patient's
progression through stages. For patients not exercising and not ready to change, the CPS
explores reasons for lack of activity. The CPS provides information about benefits of
increasing physical actively. Among patients who are thinking about changing their activity
levels, or who have already changed, the CPS reinforces these behaviors and problem solve
and address any foreseeable barriers that may limit their abilities to start or maintain an
exercise regimen. The CPS also explores potential barriers to meeting recommended levels
of exercise using motivational interviewing techniques as well as set goals for exercise.
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Primary Outcome
The CVD risk profile, a composite score of CVD risk, was selected as the primary endpoint
to account for the given synergistic effects of the intervention.9 The Cardiovascular Risk
Profile9, combines smoking status, diabetic status, total and high-density lipoprotein (HDL)
cholesterol, SBP differentiated according to treatment for hypertension, and age (Table 2).
Data for CVD risk profile calculation will be collected at baseline, 6, and 12 months. The
computed risk profile represents risk of CVD event or mortality in the next 10 years. We
chose the CVD risk profile because risk factors for CVD often coexist; it is increasingly
clear that CVD risk factors increase the total or absolute CVD in a multiplicative rather than
additive manner.9 This particular risk profile was derived for use in primary care settings.9

Individual components of this risk profile are targets of the intervention (e.g., SBP, lipids,
and smoking status). While other Framingham risk profiles exist10, 11 their adopted use in
primary care patients has been slow due to requirements for variables that are not routinely
available. The CVD risk profile incorporates both modifiable and non-modifiable patient
characteristics. The modifiable characteristics include SBP, total cholesterol, High Density
Lipoprotein (HDL-C), and current smoking status. Non-modifiable characteristics include
age and gender. The formulas presented in the D'Agostino et al 9 are used to calculate the
actual risk probability.

Secondary Outcomes
Secondary outcomes include improvements in health behaviors over time (Table 2). The
outcome variables, improved health behaviors, will include the following: medication
adherence, physical activity, improved dietary pattern, lower body mass index.12,13

Medication adherence is measured by patient self-report using a modified Morisky
Questionnaire and medication possession ratio at baseline, 6 months, and 12 months.12

ReComp, a validated, continuous, multiple-interval measure calculates the proportion of
days that a medication was available to patients during an observation period in patients
with hypertension.14 Unlike traditional medication possession ratio measures, ReComp also
considers the possibility of oversupply, or stockpiling, of medications by examining a
predetermined global time period of medication adherence.

Study Fidelity
To ensure that the tailored information is standardized, the CPS uses a custom intervention
software application that contains predetermined scripts and patient-specific tailored
algorithms. At the conclusion of the study, the application database will contain an entire
record for each patient describing what occurred during the 12-month intervention period.
The duration of each call is recorded for later use in cost-effectiveness and other types of
implementation-related analyses.

Statistical Methodology
Statistical analyses will examine: 1) changes in CVD risk profile over time, 2) improvement
in health behaviors over time.

Changes in CVD Risk Profile over Time
A general linear model (GLM) will be used to estimate changes in CVD risk profile over
time. This model will examine whether Veterans who receive the intervention have greater
improvement of their general CVD risk profile over the 12 months of follow-up as
compared to the control group.27 The stratification variables of gender, diabetes, and
smoking status will also be included as predictors. Because of the small number of time
points, we will apply an unstructured covariance matrix to take into account the within-
patient correlation between repeated measures over time. Changes in LDL will be examined
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with a linear model and an unstructured covariance matrix. For Veterans with diabetes,
changes in HbA1c will also be examined with a linear model.

Improvement in Health Behaviors Over Time
With the exception of medication adherence, health behaviors are continuous variables.
Therefore, a linear model will estimate changes in the secondary outcomes of health
behaviors over time. The measure of medication adherence will be dichotomized to
represent “adherence” and “non-adherence”. The probability of adherence over time will be
modeled using generalized estimating equations with a logit link. For all models, we use an
unstructured covariance to take into account the within patient correlation over time.

Power and Sample Size Considerations
Sample size was estimated via methods and software discussed by Rochon.28 A two-sided
type-I error rate of 5% and a power of 80% was applied in all calculations. We used
preliminary data from the V-STITCH study15 to estimate quantities needed for sample size
calculation. We anticipated a mean probability of CVD risk of 40%, a standard deviation of
19.5% in both treatment groups at baseline, and the correlation between baseline, months 6
and 12 was assumed to be 0.7. We generated sample size estimates for an intervention-by-
time effect that resulted in differential intervention-group improvement of 6% by 12 months.
A minimum of 197 patients per intervention group was estimated, for a total study size of
394 patients. Assuming a 15% dropout rate and rounding up to protect against deviations
from our assumptions, we plan to enroll and randomize 500 patients, 250 in each group.

Discussion
CITIES is a telephone-based strategy that focuses on clinically-indicated management of
hypertension, hypercholesterolemia, diabetes, smoking cessation and anti-platelet therapy
through promoting patient self management, medication management, and behavioral
interventions. An estimated one-in-three American adults have CVD. The burden of the
disease remains high; more than 80% of veterans have at least 2 risk factors for CVD.1

Clinical and economic consequences of this anticipated increase in CVD are enormous.

Given the national prevalence of CVD and the dismal rates of risk factor control, intensive,
but easily disseminated interventions are required to treat this epidemic. Comprehensive
programs that employ tailored patient self-management, pharmacotherapy and behavioral
interventions are needed to address multiple barriers to optimal cardiovascular risk
reduction. CPS directed care with physicians or nurses have demonstrated improvement in
the management of the individual major CVD risk factors in outpatients.6-8 Currently within
PACTs, face-to-face CPS-directed and nurse management is mostly employed. While this
approach has proven to be successful, the process can be time and labor intensive. Efficient
modes of interventions to manage patients who are at increased risk for CVD are needed due
to : 1) the expensive and scarce resource of CPS in the VA, 2) patients’ travel limitations, 3)
space restrictions, 4) the need to determine the best use of resources with the development of
PACTS, and 5) increasing demand for health care it is imperative we investigate more

This intervention is designed to address these barriers of face-to-face care. First, in an effort
to increase efficiency the behavioral modules are only activated for those with identified
problems and when activated, the modules are tailored to the patient's needs and readiness to
change. Secondly, the medication algorithms are automated through a comprehensive
database making it easy to implement evidence based medication decision.

Clinical inertia, the phenomenon of providers failing to intensify medication regimens at
encounters with patients who have uncontrolled risk factors, has been cited to potentially
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account for a significant proportion of CVD events, suggesting that alternative methods for
interventions may be needed.29 Also, clinic visits are primarily focused on symptom
management, leaving little time for comprehensive risk factor and medication management.
An intervention delivered in patients’ homes for non-symptom, chronic disease healthcare
offers one possibility to reduce healthcare barriers. Telephone interventions allow more
patients to be reached and these interventions may be more convenient than in-person
interventions. Delivering an intervention by telephone may enhance the interventions’ cost-
effectiveness, primarily due to reduced costs and visit rates coupled with the clinicians’
ability to follow a much larger panel over which to spread fixed intervention costs than
would be possible with an in-person intervention.

If successful this telephone-based intervention can facilitate individualized, personal
interaction (i.e., tailored to participants’ current concerns, health goals, and specific barriers
to achieving these goals) at lower costs to the system and patients. In addition if the
proposed intervention is able to achieve or surpass national control targets set by Healthy
People 2010 and the VA, information from this study could significantly improve current
clinical practice.
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Figure 1.
Study Flow.
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Table 1

CSP Intervention Encounter Type & Frequency (Encounters scheduled to occur every 4 weeks)

Encounter 1 Encounter 2 Encounter 3

Module Name Module Name Module Name

Medication Reconciliation
Adjustment for Lipid & Asprin medications

Self-Monitoring (BP, BG collected) Medication

Risk Factor Knowledge I: Lipids and Anti-platelet Medication Reconciliation
Adjustment of HTN, BG, NRT medications if clinically indicated
based on self monitoring

Diet

Apnea Risk Factor Knowledge 2 Weight

Hypoglycemia Smoking 1mo f/u

Smoking

Encounter 4 Encounter 5 Encounter 6

Module Name Module Name Module Name

Self Monitoring Medication Reconciliation Self-Monitoring

Medication adjustment of HTN & BG if clinically
indicated based on self monitoring

Insomnia Medication adjustment of HTN & BG if
clinically indicated based on self monitoring

Exercise Mental Health Diet

Weight 1 Month follow-up Exercise 1 Month follow-up

Encounter 7 Encounter 8 Encounter 9

Module Name Module Name Module Name

Medication Adjustment
Lipid & Aspirin

Self Monitoring (BP, BG collected) Medication

Hypoglycemia 2 Medication (HTN, BG, NRT) Diet

Alcohol Smoking 6 month Follow-up Weight 6 month follow-up

Choice Module

Encounter 10 Encounter 11 Encounter 12

Module Name Module Name Module Name

Self Monitoring Medication Medication

Medication adjustment for HTN & DM medications Mental Health Choice Module/make-up

Insomnia Alcohol

Encounter 13 Encounter 14 Encounter 15

Anytime during 12 month intervention Encounter 2,4,6,8, & 10 Encounter 7-12

Module Name Module Name Module Name

Subject Initiated-= When patient calls outside of intervention
schedule

Self-Monitoring Choice/Make-up (Includes Diet, Exercise,
Smoking, Weight, Risk)
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Table 2

Primary Outcomes Data needed to calculate CVD risk profile
(total cholesterol, HDL, smoking status, SBP
(treated or untreated), age, gender, diabetes
status)

Continuous

Secondary Outcomes Body mass index continuous

Exercise81 Construct validity, reliability and is sensitive to
change. Predictive of VO2 and other performance
measures 0.44 to 0.68.82

continuous

Diet17,70 predictive validity; correlated with percentage
energy and cholesterol.83

continuous

Medication adherence 84/pill refill85 alpha = .68; sensitivity of 55% & specificity of
87% compared with pill counts.84

Categorical

Smoking cessation salivary cotinine categorical

Quality-adjusted Life Years (QALYs) continuous
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