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Effect of a pharmacy comprehensive chronic 
diseases care plan on use of lipid-lowering drugs 
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ABSTRACT

BACKGROUND: The management of chronic 
diseases is a continuing challenge for health 
care systems and patients. 

OBJECTIVE: To assess the effect of a pharma-
cist-specific chronic diseases management 
incentive plan (the Comprehensive Annual 
Care Plan [CACP]) implemented by the gov-
ernment of Alberta (Canada) on adherence 
to lipid-lowering drugs (LLD) among patients 
with hypertension. 

METHODS: We conducted a cohort study 
of patients with hypertension who received 

the CACP between 2012 and 2015, using 
administrative health data. Patients who 
qualified to receive the CACP but did 
not receive it were selected as controls. 
Adherence was assessed 1 year before and 
after the CACP as the proportion of days 
covered (PDC) by any LLD. We conducted 
2 distinct logistic regressions to assess the 
likelihood of an increase of the post-CACP 
PDC by 0.20 among patients with poor pre-
CACP adherence (i.e., pre-CACP PDC < 0.80), 
and the post-CACP PDC decrease by 0.20 
among those with previous good adherence. 

RESULTS: Data for 12,763 CACP patients and 
14,555 controls were analysed. CACP patients 

who had a pre-CACP PDC < 0.80 were more 
likely to increase their PDC compared with 
controls (44.7% vs. 37.8%; adjusted odds ratio 
[aOR] = 1.34; 95% CI = 1.22-1.46). Conversely, 
CACP and control patients with a pre-CACP 
PDC ≥ 0.80 had similar likelihood to decrease 
their PDC (13.4% vs. 14.1%; aOR = 0.96; 95% 
CI = 0.88-1.04). 

CONCLUSIONS: The pharmacy CACP was 
associated with a modest improvement of 
adherence to LLD. The incentive system for 
improved care seemed more effective among 
patients who had low baseline adherence 
rates with minimal effect in those with 
previous good adherence. 

What is already known  
about this subject

•	 Poor adherence to medications 
is common  among patients with 
hypertension and has major clinical 
and economic effects. 

•	 Pharmacist-led interventions 
have shown inconsistent results in 
improving adherence. 

What this study adds

•	 This cohort study assessed the effect 
of a pharmacist-specific chronic 
diseases management incentive plan 
on adherence to lipid-lowering drugs 
among patients with hypertension. 

•	 The plan had modest effect in 
improving adherence to lipid-lowering 
drugs among patients who had poor 
adherence before receiving the 
intervention. 

•	 Among patients with good adherence at 
baseline, the plan was not effective in 
maintaining good adherence compared 
with controls. 
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The management of chronic diseases is a continuing chal-
lenge for health care systems and patients because of the 
complexity of the diseases, the frequent coexistence of 
diseases, the increasing resources needs to manage the 
growing burden, and the many strategies and interven-
tions required to achieve successful results.1 Therefore, the 
management of chronic diseases remains unsatisfactory 
for many patients, and the World Health Organization has 
urged immediate action to better manage chronic diseases 
around the world.1

Cardiovascular diseases are among the most common 
chronic diseases worldwide and are a major cause of 
disability and death in the world.2 In 2015, there were an 
estimated 422.7 million cases of cardiovascular disease and 
17.9 million deaths worldwide.2 It is well established that 
hypertension and dyslipidemia are the 2 major contributing 
risk factors for cardiovascular disease. Dyslipidemia often 
coexists with hypertension, and the coexistence of the 
2 risk factors has more than an additive adverse effect on 
the risk of cardiovascular disease.3 Therefore, beyond the 
control of blood pressure, the control of the blood lipid 
profile is necessary to minimize the risk of cardiovascular 
disease among patients with hypertension. 

The pharmacologic management of dyslipidemia is based 
on the prescription of lipid-lowering drugs.4 The role of 
lipid-lowering drugs in reducing the risk of mortality and 
morbidity from cardiovascular disease is well established.4,5 
However, poor adherence to these drugs is very common.6,7 

Indeed, evidence suggests that between 40% and 75% of 
patients discontinue their statin therapy within 1 year after 
initiation.7 Failure to appropriately use lipid-lowering drugs 
can thus increase the risk of morbidity and mortality.8,9

Following the introduction of a comprehensive care plan 
for the management of chronic diseases by physicians in 
2008, the government of Alberta (Canada) introduced in 
2012 a pharmacist-specific chronic diseases management 
incentive program.10 This compensation plan for pharmacy 
services aimed to encourage Alberta’s pharmacists to 
offer clinical pharmacy services to patients with chronic 
conditions through comprehensive management strate-
gies.10 One element of this plan financially incentivized 
the codevelopment of a Comprehensive Annual Care Plan 
(CACP) by pharmacists with patients. To our knowledge, 
no studies have been specially completed looking at the 
potential effect of CACP by pharmacists. 

Given an overarching aim of the pharmacist CACPs to 
ensure safe and appropriate use of drugs and monitor-
ing and management of medications, we conducted the 
present analysis to specifically assess the effect of the 
pharmacy CACP on adherence to lipid-lowering drugs 
among beneficiaries who had hypertension. Hypertension 

was the condition primarily focused on, with over 80% of 
all patients receiving a CACP claim in the province based 
on a diagnosis of hypertension. The expected outcomes 
of CACP were to improve patient care, proper medication 
management, and better health outcomes.10 We therefore 
hypothesized that adherence to lipid-lowering drugs would 
increase as an effect of the plan. 

Methods
STUDY DESIGN 
We conducted a population-based cohort study of 
patients who received a pharmacy CACP between 2012 
and 2015 (intervention group). A control group consisted 
of patients who qualified to receive the CACP but did not 
receive it at the moment they were selected as controls 
(see the Study Population section for further details). We 
then compared adherence in the year before the CACP 
date with the year after. 

DESCRIPTION OF THE CACP PLAN
The CACP is a single written document that includes data 
from the patient’s medical information, current therapies, 
health challenges, information about other health care 
providers involved in the patient’s care, and other relevant 
information that may affect the patient’s health or treat-
ment options. The CACP is prepared in collaboration with 
the patient so that it can take into account the patient’s 
values and personal health goals. The CACP serves to help 
patients better understand the management of their com-
plex medical conditions, to assist patients in navigating 
through the health care system, to improve patient access 
to the team of health care professionals, and to serve as a 
self-management tool to help patients create short- to long-
term goals as they manage their chronic health conditions. 
Once completed, the CACP is signed by the patient and a 
pharmacist. 

Patients were eligible for a CACP if they had 2 or more 
of the following conditions: asthma, diabetes, chronic 
obstructive pulmonary disease, heart disease, heart failure, 
or hypertension. Alternatively, patients could qualify if they 
had 1 of the above conditions combined with obesity, mental 
health problems, addiction disorders, or tobacco use. 

Components of the pharmacy CACP include administra-
tion of injections, assessment and modifying prescriptions 
based on individual patient needs, prescription renew-
als, assessment of prescriptions for emergency needs, 
assessment for initiating medication therapy, medication 
assessments to ensure safe and appropriate use such as 
refusal to fill a prescription or a trial prescription, tobacco 
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From the base-matched cohort, we selected all patients 
who had hypertension—individuals with ICD-9 codes (401.x) 
or ICD-10 codes (I11.x). Patients who received the CACP and 
the controls were required to have at least 1 claim for any 
lipid-lowering drug in the period −730 to −365 days before 
the CACP date (index period or pseudo-index period for the 
controls). The requirement for patients to have a lipid-low-
ering drug in the index period was to ensure that we were 
comparing adherence levels for patients fully established 
on lipid-lowering drugs, as opposed to new users, where 
primary adherence failure could occur.6 

To ensure comparability of groups, we excluded patients 
who died or who were not covered by a provincial drug plan 
(i.e., those who moved out of the province) during the year 
following the date of CACP. This was to ensure that financial 
or length of follow-up issues would not affect our results 
(Figure 1). 

OUTCOMES
The outcome of this study was change in adherence to lipid-
lowering drugs in the year following the CACP. Medication 
adherence was defined as the proportion of days covered 
(PDC) by any lipid-lowering drug based on dispensing dates 
and days supply (i.e., total number of days covered by drugs/
total days in the period). Two PDCs were computed for each 
patient: one in the 365 days before the CACP (pre-CACP 
PDC) and another one in the 365 days after the CACP (post-
CACP PDC). Because the Medications database does not 
include dispensation records for medications used during 
hospitalization, each PDC was adjusted for patient-specific 
hospital days that occurred during the specified period 
of adherence (i.e., hospital days were subtracted from the 
denominators).11

To assess changes in PDC, we split the sample into 
2  groups according to the pre-CACP PDC (i.e., patients 
with pre-CACP PDC < 0.80 [poor adherence] and patients 
with pre-CACP PDC ≥ 0.80 [good adherence]). We then 
defined change as the increase or decrease of post-CACP 
PDC by 0.20, respectively, in the groups of patients with 
pre-CACP PDC < 0.80 and ≥ 0.80. This value of 0.20 was 
based on evidence suggesting that an increase in claim-
based adherence by 20% is associated with net savings in 
all-cause health care costs for diabetes, hypertension, and 
hypercholesterolemia.12 

OTHER VARIABLES 
In addition to the initial matching variables (i.e., age, gender, 
pharmacy, and CACP-qualifying conditions), we also con-
sidered variables related to drug-induced or toxic myopathy 
(as a proxy for statin-related myopathy), chronic kidney dis-
ease, the area of residence (rural vs. urban), and health care 

cessation services, standard medication management 
assessment for diabetics, and administration of publicly 
funded vaccines, such as seasonal influenza.10

SOURCES OF DATA
We used provincial health care administrative data-
bases and vital statistics files provided by Alberta Health. 
More specifically, we combined databases from Alberta 
Services (i.e., Population and Vital Statistic Data); Alberta 
Health (Discharge Abstract Database, Ambulatory Care 
Classification Database, and Alberta Physician Claims 
database); and Alberta Blue Cross/PIN (Medications data-
base). The Medications database contains information 
for drug class, Anatomical Therapeutic Chemical codes, 
name, generic and brand name, strength and dosage, date 
of dispensation, quantities dispensed, and the number of 
days covered by the dispensed drugs. The prescriber, the 
dispensed pharmacy, and costs were also recorded. This 
database captures 95% of all dispensed drugs, irrespective 
of age. Accuracy and validity are routinely checked through 
computerized processing. 

The Population and Vital Statistic data contains infor-
mation on patient sex, age, marital status, immigration 
and emigration data, date of death, and cause of death 
according to the World Health Organization algorithm 
using International Classification of Diseases (ICD) codes. 
The Discharge Abstract Database contains all hospital 
services, length of stay, diagnosis (with ICD codes), and 
procedure intervention. The Alberta Physician Claims 
Database contains the date of service, ICD code associated 
with the claim, procedure and billing information, and the 
specialty of the billing physician. Data and coding accuracy 
is routinely validated, both provincially and centrally. All 
databases were linked at the patient level based on personal 
health number.

STUDY POPULATION
The source population of the current study was made of 
all patients who received a CACP between 2012 and 2015 
(N = 149,877). For the purpose of assessing the overall effec-
tiveness of the CACP for various outcomes, each of the 
149,877 CACP patients was matched to up to 2 controls. 
Controls were patients who qualified to receive the CACP 
but did not receive it at the moment they were selected 
as controls. Controls were matched to each CACP patient 
based on age (± 2 years), sex, service provider (same phar-
macy), similar date of service in the same pharmacy (±6 
months) and same CACP-qualifying conditions based on a 
5-year history within the administrative data. The service 
date for the controls was considered as a pseudo CACP date 
for simplication. 
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good adherence (PDC ≥ 0.80) in each period, as well as the 
proportion of patients who increased or decreased their 
adherence after the CACP.

In the sample of patients with pre-CACP PDC < 0.80, we 
performed univariate and multivariate logistic regressions 
to assess the probability of increasing the post-CACP PDC 
by ≥ 0.20. In distinct logistic regression models, we also 
assessed the probability that patients with good pre-CACP 
adherence (i.e., ≥ 0.80), decrease their post-CACP PDC by 
≥ 0.20. Because splitting the sample into good and poor 

resource use in each period (i.e., the total number of hos-
pital stays and visits to physician), as well as use of other 
prescription medications (i.e., total number of prescribed 
drugs in each period). 

DATA ANALYSIS
We used descriptive statistics to describe the overall char-
acteristics of the study population, stratifying according 
to the group (CACP or control group). We calculated the 
median value of PDCs and the proportion of patients with 

FIGURE 1 Selection of the Study Population

Patients who received a pharmacy CACP 
n = 149,877

Matched controls 
n = 299,688 

Total 
N = 449,565 

Patients with hypertension 
n = 371,387

(n = 123,811 in the intervention group and n = 247,576 controls) 

Exclusions

Patients with hypertension having pre-CACP follow-up  
< 730 days and post-CACP follow-up < 365 days  

(death or moved out of the province) 
n = 97,349 

Patients had no data in the drugs claim file  
(ID not found in file) 

n = 173

Patients had no lipid-lowering drug in the index period  
(−730 to −365 days before the CACP date) 

n = 193,179

Patients had a lipid-lowering drug in the index period  
n = 80,686

Unmatched patients in the intervention group or controls 
n = 53,368 

Matched patients included for analyses 
n = 27,318

(n = 12,763 in intervention group and n = 14,555 controls)

CACP = Comprehensive Annual Care Plan.
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Results
Among CACP patients (n = 149,877) and the controls 
(n = 299,688), 371,387 (82.6%) had hypertension. Among 
them, 27,318 (12,763 CACP patients and 14,555 controls) ful-
filled the inclusion criteria and were considered for analyses 
(Figure  1). The mean (SD) age of patients was 66.39 (11.47), 
and 41% of the sample were women (Table 1). 

Considering the median values and proportion of patients 
with a PDC ≥ 0.80, adherence to lipid-lowering drugs in each 
group were similar in the 2 periods (Table 1). Overall, 71% 
of CACP patients had a PDC ≥ 0.80 in the pre-CACP period, 
compared with 67% of controls (Table 2). 

When looking at change in the PDC, CACP patients who 
had a pre-CACP PDC < 0.80 were more likely to increase 
their PDC by 20% compared with controls (44.7% vs. 37.8%; 
adjusted odds ratio [aOR] = 1.34, 95% CI = 1.22-1.46; Table 3). 
Conversely, CACP and control patients with a pre-CACP 

adherers had distorted the initial matching, all matching 
variables and the other variables previously described 
were considered to adjust each regression model. For the 
same reason, we used nonconditional logistic regression to 
analyse the data instead of a conditional logistic regression 
required for a matched design. 

In sensitivity analyses, we repeated all regression analy-
ses by changing the definition of good adherence to 0.70 or 
0.90, as well as changing the increase or decrease in PDC of 
only 5% or 10% (as opposed to 20% in the base case).

The analyses were carried out using SAS version 9.4 
(SAS Institute, Cary, NC). This study was approved by the 
University of Alberta Human Research and Ethics Board 
(Pro00083926). All data were fully anonymized by Alberta 
Health before sent to the researchers. Patient consent was 
not required.

Characteristics 

Poor Adherers in Year Before CACP 
(Pre-CACP PDC < 0.80)

Good Adherers in Year Before CACP 
(Pre-CACP PDC ≥ 0.80)

CACP Patients 
(n = 3,629)

Controls  
(n = 4,633)

CACP Patients 
(n = 9,134)

Controls  
(n = 9,922) 

Age, mean (SD) 	 63.1	 (12.1) 	 65.9	 (11.8) 	 65.9	 (11.1) 	 68.2	 (11.1)

Female sex, n (%) 	 1,556	 (42.9) 	 1,935	 (41.8) 	 3,697	 (40.5) 	 3,998	 (40.3)

Area of residence (urban), n (%) 	 2,942	 (81.1) 	 3,697	 (79.8) 	 7,355	 (80.5) 	 7,972	 (80.4)

CACP-qualifying conditions

Diabetes 	 20,63	 (56.9) 	 2,550	 (55.0) 	 5,017	 (54.9) 	 5,510	 (55.5)

COPD 	 350	 (9.6) 	 436	 (9.4) 	 968	 (10.6) 	 1,028	 (10.4)

Asthma 	 395	 (10.9) 	 495	 (10.7) 	 933	 (10.2) 	 992	 (10.0)

Heart failure 	 373	 (10.3) 	 451	 (9.7) 	 1,066	 (11.7) 	 1,156	 (11.7)

Ischemic heart disease 	 1,519	 (41.9) 	 1,968	 (42.5) 	 4,261	 (46.7) 	 4,732	 (47.7)

Mental health issue 	 1,978	 (54.5) 	 2,465	 (53.2) 	 4,649	 (50.9) 	 4,981	 (50.2)

Chronic kidney disease 	 281	 (7.7) 	 374	 (8.1) 	 635	 (7.0) 	 722	 (7.3)

Pre-post CACP difference of total drugs, mean (SD) 	 0.50	 (4.03) 	 0.27	 (4.09) 	 0.46	 (3.75) 	 0.27	 (3.93)

Pre-post CACP difference of total visits to physician, mean (SD) 	 1.34	 (23.59) 	 1.70	 (24.05) 	 1.18	 (22.62) 	 1.23	 (23.04)

Pre-post CACP difference of total hospital length of stay, mean (SD) 	 0.40	 (14.96) 	 1.19	 (20.72) 	 0.24	 (16.13) 	 0.81	 (21.58)

Pre-CACP, median PDC (Q1-Q3) 0.58 (0.31-0.72) 0.53 (0.25-0.70) 0.98 (0.93-1.00) 0.98 (0.93-1.00)

Post-CACP, median PDC (Q1-Q3) 0.75 (0.41-0.95) 0.65 (0.08-0.92) 0.98 (0.88-1.00) 0.98 (0.87-1.00)

Post-CACP PDC ≥ 0.80, n (%) 	 1,629	 (44.9) 	 1,783	 (38.5) 	 7,581	 (83.0) 	 8,172	 (82.4)

Note: Pre- and post-CACP variables were measured in the year before and the year after the CACP, respectively.
CACP = Comprehensive Annual Care Plan; COPD = chronic obstructive pulmonary disease; PDC = proportion of days covered by lipid-lowering drugs. 

Characteristics and Estimates of Adherence to Lipid-Lowering Drugs of Patients with Hypertension 
Who Received a Pharmacy CACP and Controls (N = 27,318)

TABLE 1
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A possible explanation for these results may be that 
medication adherence is a complex behavior that requires 
the combination of multiple intensive approaches (e.g., 
behavioral intervention, motivational interview, patient 
education and information, and reminders) to obtain signif-
icant changes.13 Therefore, the lack of some, or all, of these 
specific adherence-enhancing intervention components in 
the pharmacy CACP plan may explain the modest effect of 
the plan in improving or maintaining good adherence for 
the majority of patients. Given the importance of adherence 
to lipid-lowering drugs in reducing the risk of cardiovascu-
lar complications, the introduction of such components in 
the plan may help patients to benefit more from the effect 
of the drugs. The assessment of barriers, the views, and 
the satisfaction of patients and pharmacists regarding the 
importance of the plan in the long-term use of drugs could 
also provide some explanations for the modest improve-
ment of adherence to lipid-lowering drugs. 

The similar reduction in adherence among all (CACP 
and control) patients with good pre-CACP adherence may 
also simply reflect the phenomenon of regression to the 
mean.14 This phenomenon must always be considered in 
the interpretation of changes observed in groups that are 
nonrandomly selected on the basis of the degree of some 
baseline characteristic. In nonrandomized studies such 
as ours, comparison with a control group is a remedy to 
control for regression to the mean. As such, given the 
differential change observed in the CACP versus control 

PDC ≥ 0.80 had similar likelihood to decrease their PDC 
(13.4% vs. 14.1%; aOR = 0.96, 95% CI = 0.88-1.04; Table 3). 

Sensitivity analyses using a PDC cut-point of 0.70 or 
0.90, as well as sensitivity analyses using an increase or 
decrease of only 5% or 10% in PDC, showed similar trends 
(Supplementary Tables 1 and 2, available in online article). 

Discussion
The pharmacy CACP compensation plan was implemented 
to improve and incentivize chronic disease management by 
pharmacists. Our results suggest that compared with usual 
care, modest improvements in adherence to lipid-lowering 
drugs were observed for patients receiving a CACP. Patients 
who initially had poor pre-CACP adherence to lipid-low-
ering drugs and were managed under the pharmacy CACP 
plan were moderately more likely to increase their adher-
ence to lipid-lowering drugs. However, among patients who 
had good pre-CACP adherence, approximately 14% had 
substantial declines in adherence in the post-CACP period, 
which was similar between those who received the CACP 
and those who did not receive it. Thus, the overall clinical 
utility of the CACPs is difficult to qualify, since, although 
some improvements were noted in those with poor adher-
ence, CACPs had no effect in maintaining good adherence 
in the year following implementation in those whose adher-
ence was initially good. 

Change in  
Post-CACP PDC 

Subsample with Pre-CACP PDC < 0.80, n (%) Subsample with Pre-CACP PDC ≥ 0.80, n (%)

CACP (n = 3,629) Controls (n = 4,633) Total (n = 8,262) CACP (n = 9,134) Controls (n = 9,922) Total (n = 19,056)

Post-CACP PDC ≥ 0.80 	 1,629	 (44.9) 	 1,783	 (38.5) 	 3,412	 (41.3) 	 7,581	 (83.0) 	 8,172	 (82.4) 	 15,753	 (82.7)

Post-CACP PDC < 0.80 	 2,000	 (55.1) 	 2,850	 (61.5) 	 4,850	 (58.7) 	 1,553	 (17.0) 	 1,750	 (17.6) 	 3,303	 (17.3)

Post-CACP PDC  
increase by ≥ 0.20

	 1,622	 (44.7) 	 1,752	 (37.8) 	 3,374	 (40.8) – – –

Post-CACP PDC  
increase by ≥ 0.10

	 2,093	 (57.7) 	 2,223	 (48.0) 	 4,316	 (52.2) – – –

Post-CACP PDC  
increase by ≥ 0.05

	 2,255	 (62.1) 	 2,413	 (52.1) 	 4,668	 (56.5) – – –

Post-CACP PDC 
decrease by ≥ 0.20

– – – 	 1,222	 (13.4) 	 1,397	 (14.1) 	 2,617	 (13.7)

Post-CACP PDC 
decrease by ≥ 0.10

– – – 	 1,878	 (20.6) 	 2,142	 (21.6) 	 4,020	 (21.1)

Post-CACP PDC 
decrease by ≥ 0.05

– – – 	 2,497	 (27.3) 	 2,826	 (28.5) 	 5,323	 (27.9)

CACP = Comprehensive Annual Care Plan; PDC = proportion of days covered by any lipid-lowering drug.

Change in Adherence to Lipid-Lowering Drugs According to Pre-CACP Adherence Dichotomized  
as PDC ≥ 0.80

TABLE 2

https://www.jmcp.org/pb-assets/Supplmental%20Material/SupplementaryMaterials20383-1614172144.pdf
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that for a CACP to successfully improve adherence, the 
CACP must contain multifaceted components targeting 
adherence and must instill multiple contacts with patients 
of sufficient intensity and duration around adherence 
issues if improving adherence to lipid-lowering and overall 
prescribed drugs is a major objective of the plan. 

To incentivize the use and compensate pharmacists for 
developing CACPs with patients, a pharmacy can receive 
compensation for initiating a CACP totaling $125 per year 
per patient. Importantly, these reimbursements for phar-
macist-billed CACPs are paid at the pharmacy level, not 
to the individual pharmacist. Although the CACP program 
has been operationalized for several years with relatively 
rapid uptake, no formal economic evaluation has occurred 
beyond reports of the total expenditures. 

Among the challenges to such an assessment includes 
determining the scope of an economic evaluation because 
the CACP program can have a wide range of effects on 
patients or the health system as a whole. For example, 
the CACP program may result in overall improvements in 
chronic disease care, satisfaction with services, changes 
in the use of other drugs or health services which may be 
more difficult to capture and value. 

Moreover, it is also possible that the full effect of the 
CACP program may not be observed for many years. Thus, 
although the costs of the program are relatively easy to 
identify, the potential economic benefits of the program 
are more difficult to quantify. Nonetheless, an economic 
model should be attempted to ensure that value is being 
delivered within our publicly funded health care system. 

patients with poor pre-CACP, we are more confident that it 
is a result of the intervention.

We were not aware of studies that assessed the effect 
of similar incentive initiatives targeting pharmacists on 
medication adherence. However, in a 6-month randomized 
controlled trial comparing pay-for-performance (P4P) and 
fee-for-service (FFS) initiatives for Alberta pharmacists on 
blood pressure reduction in hypertensive patients, there 
was no statistically significant difference in blood pressure 
reduction between those patients randomized to P4P and 
FFS remuneration.15 

In general, pharmacy-led interventions aimed specifi-
cally at improving adherence to lipid-lowering drugs have 
demonstrated inconsistent findings of their efficacy.16-22 

Indeed, interventions based on education from pharmacists 
tailored to identified misconceptions and beliefs about 
patient medication (3 contacts with each patient),19 phar-
macist-delivered telephone counseling calls (5 contacts),17 

and a single automated phone call from a pharmacist to 
remind patients of the initiation of treatment resulted in 
an absence of improvement of adherence to lipid-lowering 
drugs.18 However, more intensive interventions (i.e., weekly 
telephone contacts by the same pharmacist for 12 weeks)20 
or long-term multicomponent pharmacist-led interventions 
(information, education, and reminders for 12 months)21,22 

resulted in significant improvement of adherence to lipid-
lowering drugs.20-22 A Cochrane systematic review that 
pooled the results of these latter studies showed that 
patients in the interventions group were almost 3 times 
more likely to improve their adherence compared with 
patients who received usual care (pooled OR = 2.87, 95% 
CI = 1.91-4.29).16 Collectively, previous research suggests 

Unadjusted Odds Ratio (95% CI) Adjusted Odds Ratio (95% CI)

PDC increased by 0.20 (CACP vs. controls)a

Model 1: Subsample with pre-CACP PDC < 0.80 (n = 8,262) 	 1.33	 (1.22-1.45) 	 1.34	 (1.22-1.46)

Model 2: Subsample with pre-CACP PDC < 0.90 (n = 11,415) 	 1.22	 (1.13-1.32) 	 1.22	 (1.12-1.32)

Model 3: Subsample with pre-CACP PDC < 0.70 (n = 6,032) 	 1.45	 (1.31-1.61) 	 1.43	 (1.29-1.59)

PDC decreased by 0.20 (CACP vs. controls)a

Model 1: Subsample with pre-CACP PDC ≥ 0.80 (n = 19,056) 	 0.94	 (0.87-1.02) 	 0.96	 (0.88-1.04)

Model 2: Subsample with pre-CACP PDC ≥ 0.90 (n = 15,903) 	 0.95	 (0.86-1.04) 	 0.96	 (0.88-1.06)

Model 3: Subsample with pre-CACP PDC ≥ 0.70 (n = 21,286) 	 0.92	 (0.85-1.00) 	 0.93	 (0.86-1.01)
aAdjusted for post- vs. pre-CACP difference of total drugs, difference of hospital length of stay, difference of total visits to physicians, area of residence (urban vs. 
rural), age, gender, diabetes, ischemic heart disease, mental health issue, asthma, and COPD.
CACP = Comprehensive Annual Care Plan; COPD = chronic obstructive pulmonary disease; PDC = proportion of days covered by any lipid-lowering drug.

TABLE 3 Effect of Pharmacy CACP on Adherence to Lipid-Lowering Drugs Among Patients with Hypertension 
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