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Summary and Introduction 

Summary 

The MEDLINE database was searched from 1972 to June 2002 to identify studies of interventions designed to improve compliance with 

antihypertensive or lipid-lowering medications. Studies were required to employ a controlled design, follow patients for ≥6 months and 

measure compliance by a method other than patient self-report. The literature review yielded 62 studies describing 79 interventions. 

Overall, 56% of interventions were reported to improve patient compliance. When only those studies meeting minimum criteria for 

methodological quality were considered, 22 interventions remained and 12 were recommended, because they demonstrated a significant 

improvement in compliance. Recommended interventions included fixed-dose combination drugs, once-daily or once-weekly dosing 

schedules, unit-dose packaging, educational counselling by telephone, case management by pharmacists, treatment in pharmacist- or 

nurse-operated disease management clinics, mailed refill reminders, self-monitoring, dose-tailoring, rewards and various combination 

strategies. Personalised, patient-focused programs that involved frequent contact with health professionals or a combination of 

interventions were the most effective at improving compliance. Less-intensive strategies, such as prescribing products that simplify the 

medication regimen or sending refill reminders, achieved smaller improvements in compliance but may be cost-effective due to their low 

cost. 

Introduction 

Cardiovascular disease (CVD) accounts for 927,448 deaths annually in the United States and costs an estimated $393.5 billion annually in 

direct medical costs and lost productivity.[1] Numerous clinical trials and meta-analyses have concluded that antihypertensive and lipid-

lowering medications substantially reduce the risk of coronary heart disease, stroke and death in patients with cardiovascular (CV) risk 

factors.[2–7] The duration of treatment required to achieve significant risk reductions is debatable, but studies suggest that long-term 

therapy for 5 or more years yields the greatest benefit.[2,4,5] Recently, significant benefits in the outcome of major CV events have been 

observed after only 3 years.[8]  

In actual practice, however, long-term compliance and persistence are rare. Fourteen percent of all written prescriptions are never filled; 

another 13% of prescriptions are filled but never taken.[9] Among patients who actually begin therapy with 3-hydroxy-3-methylglutaryl 

coenzyme A reductase inhibitors (statins), observational studies have reported 1-year discontinuation rates of 15–60% [10,11] and 5-year 

persistence rates of only 52%.[12] Only 26% of patients are both persistent and compliant 5 years after initiating statin therapy.[13] Similar 

trends have been observed with antihypertensive medications. During the first year of treatment, the average patient has antihypertensive 

medications on hand less than 50% of the time.[14] Twenty-one percent of patients never obtain a refill after starting antihypertensive 

therapy, and only one patient in five has sufficiently high compliance during the first year of therapy to receive the benefits observed in 

clinical trials.[14]  

Improving compliance with CV medications is key to approximating the magnitude of benefits demonstrated in clinical trials. Compliance-

enhancing interventions have been evaluated by many researchers[15–18] and by authorities such as the National Cholesterol Education 

Program, which recommended that state-of-the-art interventions to improve adherence with lipid-lowering medications be targeted to 

patients, clinicians and health delivery systems.[19] Although the data supporting specific interventions are frequently weak and/or 

equivocal,[18,20] many managed care organisations and providers have already implemented such programs to improve treatment 

outcomes. 

The aim of this study was to assist those healthcare providers and organisations who seek to identify and implement evidence-based 

compliance interventions for antihypertensive and lipid-lowering therapy. We reviewed the medical and social science literature to 

determine which interventions can be recommended for implementation based on available evidence. 

Study Selection and Data Extraction 

We searched the MEDLINE database for original studies of compliance interventions for lipid-lowering and antihypertensive medications 

that were published between 1972 and June 2002. Additional studies were identified by searching the reference lists of published articles. 

Because antihypertensive and lipid-lowering therapies are both used to treat chronic, asymptomatic CV risk factors and both classes of 

drugs are generally well tolerated, interventions were not stratified by drug class. The studies were abstracted to identify individual 

interventions, the patient population in which they were studied, target medications, study design characteristics (experimental design, 

sample size, duration of follow-up and compliance metric) and outcomes. Because of the substantial between-study differences, 

quantitative meta-analysis was determined to be inappropriate.[16,18] Instead, we determined whether each intervention significantly 

improved compliance, health status and healthcare costs based on the reported results and conclusions. 

Previous reviews of this literature have been very selective, including only interventions that were evaluated using the most rigorous 

methods.[15,16,18] From a practical perspective, this approach results in only a few interventions and may exclude potentially useful 
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strategies. We therefore sought to describe the breadth of interventions that have been evaluated and recommend those whose 

effectiveness has been demonstrated with a reasonable level of scientific rigor. Interventions were only eligible to be 'recommended' if they 

were evaluated in a study which met the following 4 criteria: (i) the study must have evaluated at least one generalisable intervention 

designed to improve compliance with lipid-lowering or antihypertensive therapy; (ii) the study had to compare subjects who received the 

intervention to a control group (non-randomised designs were permitted); (iii) compliance had to be measured by a method other than self 

report, which relies on patient recall, because this method overestimates compliance[21,22] and (iv) because of the chronic duration of these 

medications, studies must have followed subjects for at least 6 months. 

Interventions determined by their investigators to significantly increase patient compliance and whose studies met these criteria were 

recommended. For these interventions, details about the practical aspects of implementation were abstracted and reported. 

Data Synthesis 

Sixty-two studies describing 79 interventions were identified in the literature search (Figure 1). Figure 2 provides the distribution of positive 

and negative findings on measures of patient compliance, clinical improvement and overall healthcare costs. Forty-four interventions (56%) 

were shown to improve patient compliance with antihypertensive or lipid-lowering medications; approximately one-third demonstrated 

statistically significant improvements in blood pressure (BP) or cholesterol levels. However, over 40% of these interventions were not 

evaluated on clinical outcomes. Even fewer (six interventions) were evaluated for their economic impact, and only one intervention was 

found to reduce overall healthcare costs. 

 

Figure 1. Search Strategy 
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Figure 2. Effectiveness of compliance interventions, measured in terms of improved compliance, improved heatlh status and cost 

savings. 

The interventions were classified into six major groups (dosing modifications/packaging, patient education or counselling, case 

management by clinicians, reminder interventions, other interventions and combination programs) and 22 subgroups based on elements of 

program design and implementation. Table 1 indicates the frequency with which interventions in each subgroup resulted in improved 

compliance, improved clinical outcomes or lower healthcare costs. Many categories had conflicting results from two or more studies. For 

example, in three studies of similar design by the same investigators, worksite-based antihypertensive treatment by nurses improved 

compliance and BP in one study,[39] improved BP but not compliance in a second study[40] and improved neither BP nor compliance in the 

third study.[67]  

Table 1. Effectiveness of compliance interventions, measured in terms of improved compliance, improved health 

status and cost savings 

Intervention type

Total no. of 

interventions

No. of interventions that 

improved compliance

No. of interventions that 

improved health status

No. of interventions that 

lowered healthcare costs

Dosing modifications/packaging

Fixed-dose 

combination

1 1[23] – –

Once-daily or once-

weekly dosing

4 2[24,25] 1[24] 1[24] 

Medication packaging 6 5[26–30] 1[30] –

Patient education or counselling

Audio education 

program

1 1[31] – –

Counselling 9 5[26,32–35] 4[32,33,35,36] * [32] 

Group education 2 1 [34] 1 [34] –

Printed educational 

materials

1 – – –

Telephone calls from 

nurse

1 1[ 37] – –

Case management by clinicians

Nurse case 

management

5 – 1 [38] –

Nurse case 

management at 

worksite

3 1 [39] 2 [39,40] * [40,41] 

Pharmacist case 

management

6 2 [42,43] 3 [42–44] –

Disease management 

clinic

1 1 [45,46] 1 [46] –

Hospital discharge 

program

1 1 [47] 1 [47] –
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When we narrowed our focus to studies that met the four methodological criteria outlined above, 20 studies (22 interventions) remained.
[23,24,27,28,32,35,39,40,42,43,45,46, 57,59,61,62,67–70] Of these, 12 interventions successfully improved compliance and are therefore recommended 

( Table 2 ). Although it met the inclusion criteria and improved compliance in one study,[39] worksite antihypertensive treatment by nurses 

was not recommended due to the contradictory evidence described above.  

Table 2. Recommended interventions for improving compliance with antihypertensive and lipid-lowering 

medications 

Intervention Description

Duration 

of 

follow-

up 

(months) Patients

Control 

condition

Sample size 

intervention/ 

control

Compliance 

measure(s)

Clinical 

outcome 

assessed

Results 

intervention/ 

control (p 

value)

Fixed-dose 

combination 

therapy [23] 

Retrospective 

study of 

patients 

prescribed 

fixed-dose 

combination 

vs. two-pill 

regimen

12 Newly diagnosed 

hypertensive 

patients prescribed 

ACE inhibitor + 

hydrochlorothiazide

Two-pill 

(concurrent) 

therapy for 

each 

regimen

2613/1329 Renewed 

their 

prescription 

within three 

times the 

number of 

days 

supplied by 

the previous 

prescription

– Single pill: 

69% 

Concurrent 

therapy: 58% 

(<0.05)

QD or QW 

dosing [24] 

Retrospective 

comparison 

of four QD or 

QW regimens 

vs. six BID 

regimens

24 SC Medicaid 

enrollees who 

initiated 

monotherapy 

antihypertensive 

regimens

BID dosing 400/600 24-month % 

of days with 

drug 

available, 

per 

pharmacy 

refills

– QD or QW: 

77% BID: 

61% (<0.05)

Medication 

packaging 

Unit-dose 

medication† 

12 Medicaid enrollees 

with untreated 

Usual care 

(traditional 

85/78 (FL) 

32/32 (SC)

12-month % 

of days with 

– 67/56% 

(≤0.05) (FL) 

Reminder interventions

Daily drug reminder 

chart

1 1 [48] – –

Mailed reminders 2 2 [27,28] – –

Postcard and 

telephone

2 1 [49] – –

Other interventions

Self-monitoring (of 

blood pressure)

5 2 [50,51] 1[ 50] –

Social support 

programs

4 3 [34,37,52] 3 [34,52,53] –

Electronic compliance 

monitoring

2 – 1 [54] –

Prescribing at hospital 

discharge

1 1 [55] 1 [55] –

Pharmacist education 1 1 [56] – –

Combination of 

interventions

20 12[26–28,43,57–64] 6 [26,30,60,63,65,66] –

Sum 79 44 27 1

Asterisks denote that costs were higher in intervention than control group, but authors concluded 

intervention was cost-effective. Hyphen indicates all studies in the category had negative findings or 

did not measure the specified outcome.
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[27,28] packaging mild-moderate 

hypertension, 

prescribed 

verapamil QD

pharmacy 

services at 

time of 

dispensing)

drug 

available, 

per 

pharmacy 

refills

75/64% 

(≤0.05) (SC)

Counselling 
[32] 

Weekly 

counselling 

via 

telephone-

linked 

computer 

system

6 Antihypertensive 

users age 60+ from 

29 communities in 

Boston 

metropolitan area

Usual care 133/134 6-month 

change in % 

of doses 

consumed, 

based on in-

home pill 

counts

Yes +17.7/+11.7% 

(0.03)

Counselling 
[35] 

Weekly 

telephone 

counselling 

by 

pharmacist 

for 12 weeks

24 7–30 days post-

CABG or PTCA; 

prescribed 

lovastatin and 

colestipol at 

discharge

Usual care 

(diet 

counselling, 

lipid profiles 

at 6, 12, 52 

and 104 

weeks)

15/15 % of 

patients with 

≥80% of 

lovastatin 

prescriptions 

filled

Yes 1 year: 

67/33% 

(<0.05) 2 

years: 

60/27% 

(<0.05)

Pharmacist 

case 

management 
[43] 

Pharmacy-

based 

counselling 

and drug 

therapy 

management 

at regularly 

scheduled 

visits

11 Ambulatory 

hypertensive 

patients enrolled in 

a HMO

Usual care 25/25 % of 

patients who 

obtained 

90–110% of 

prescribed 

doses from 

pharmacy 

during each 

period; 

confirmed 

by pill count

– 7 months 

before: 

25/16% (NS) 

5 months 

during: 

79/17% 

(<0.001) 6 

months after: 

25/16% (NS)

Disease 

management 

clinic [45,46] 

Clinic-based 

drug therapy 

management 

by 

pharmacist, 

nurse and 

dietician

57 Veterans 

Administration 

Medical Center 

outpatients

Usual care 

(in the 6 

months 

before 

allied health 

personnel 

were 

added)

55/35 % of 

randomly 

selected 

patients who 

obtained all 

refills within 

7 days of 

due date 

during 

months 51–

57

Yes Post/pre: 

89/14% 

(<0.001)

Mailed 

reminders 
[27,28] 

Mailed refill 

reminders 

before each 

refill is due† 

12 Medicaid enrollees 

with untreated 

mild-moderate 

hypertension, 

prescribed 

verapamil QD

Usual care 

(traditional 

pharmacy 

services at 

time of 

dispensing)

73/78 (FL) 

32/32 (SC)

12-month % 

of days with 

drug 

available, 

per 

pharmacy 

refills

– 64/56% 

(≤0.05) (FL) 

71/64% 

(≤0.05) (SC)

Combination 

intervention 
[27,28] 

Mailed refill 

reminders 

and unit-dose 

medication 

packaging† 

12 Medicaid enrollees 

with untreated 

mild-moderate 

hypertension, 

prescribed 

verapamil QD

Usual care 

(traditional 

pharmacy 

services at 

time of 

dispensing)

68/78 (FL) 

32/32 (SC)

12-month % 

of days with 

drug 

available, 

per 

pharmacy 

refills

– 79/56% 

(≤0.05) (FL) 

87/64% 

(≤0.05) (SC)

Combination 

intervention 
[57] 

Appointment 

reminders, 

home visits, 

BP and 

medication 

diaries

6 Newly treated and 

previously non-

compliant 

antihypertensive 

patients in Soweto, 

South Africa

Usual care 

(which 

included 

education 

on the 

importance 

Newly 

treated 

56/59 Non-

compliant 

54/55

% of 

patients who 

took ≥80% 

of doses 

since last 

clinic visit, 

Yes Newly treated 

31/15% 

(0.19) Non-

compliant 

68/37% 

(0.009)
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Fixed-Dose Combination Therapy 

In a retrospective cohort study, Dezii[23] found that managed care enrollees who took a single-pill combination of an angiotensin-converting 

enzyme inhibitor plus hydrochlorothiazide had significantly improved persistence over a 12-month period, compared with patients in whom 

multipill combination regimens were used. Patients were considered persistent if antihypertensive medications were refilled within three 

times the day's supply of the previous dispensing. Although the magnitude of the effect was moderate (absolute difference in persistence 

was 11%), reducing daily pill burden by prescribing combination therapy was concluded to be a simple, inexpensive way to improve 

compliance and persistence. 

Once-Daily or Once-Weekly Dosing 

Skaer and colleagues[24] compared adherence among 10 different antihypertensive regimens in a 2-year retrospective Medicaid cohort 

study. Regimens were classified according to their prescribed dosing frequency: once weekly (QW), once daily (QD) and twice daily (BID). 

Filled prescription records were used to calculate the percentage of days with drug available for a random sample of 100 patients taking 

each regimen. Compliance was greatest among those prescribed transdermal clonidine QW (81%), atenolol QD (78%), terazosin QD 

(75%) and verapamil QD (74%). Compliance with the BID captopril, enalapril, clonidine (oral), diltiazem, prazosin and metoprolol was 65, 

64, 62, 59, 58 and 57%, respectively. As a group, patients prescribed QW or QD treatments had significantly better compliance than those 

prescribed BID medications (p ≤ 0.05). Further, the QW group had significantly lower costs associated with the use of physician, hospital 

and laboratory services, compared with the BID group. In general, greater compliance was associated with higher antihypertensive drug 

costs but lower costs for other healthcare services. 

Medication Packaging 

Skaer and colleagues[27,28] observed in two separate Medicaid cohorts that dispensing antihypertensive medications in unit-dose 

packaging significantly improved the percentage of days with antihypertensive medication available. Patients in both studies were 

randomised to unit-dose medication packaging, mailed refill reminders, both interventions or usual care. The unit-dose packaging 

dispensed in the study consisted of foil-backed blister packs prepared by the pharmacist in a manner similar to how medications are 

dispensed to long-term care facilities. The packaging provides a visual reminder of missed doses, which had a moderate but statistically 

significant impact on compliance (absolute improvement of 11% in both populations). 

Counselling by Telephone-Linked Computer System 

Friedman and colleagues[32] recruited 267 elderly hypertensive patients to evaluate the effect of automated telephone patient monitoring 

of 

compliance)

per clinic 

dispensing 

records and 

in-home pill 

count

Combination 

intervention 
[59] 

Schedule 

tailoring, self-

monitoring of 

BP, BP and 

medication 

diaries, 

rewards

6 Men who were 

non-compliant with 

antihypertensive 

therapy and did not 

have controlled BP

Usual care 20/19 Change in 

% of 

prescribed 

doses taken 

during 

Month 1 and 

Month 6 pill 

counts

Yes +21.3/−1.5% 

(0.025)

Combination 

intervention 
[61,62] 

Educational 

materials, 

phone 

counselling, 

monthly 

newsletters 

and mailed 

refill 

reminders for 

6 months‡ 

12 HMO enrollees 

with mild-moderate 

hypertension, 

prescribed atenolol 

QD (new and 

previous users)

Usual care New starters 

109/173 

Previous 

users 

238/465

12-month % 

of days with 

drug 

available, 

per 

pharmacy 

refills

– New starters: 

93/58% 

(≤0.05) 

Previous 

users: 

87/52% 

(≤0.05)

ACE, angiotensin-converting enzyme; BID, twice daily; BP, blood pressure; CABG, coronary artery 

bypass graft; FL, Florida; HMO, Health Maintenance Organization; NS, not significant; PTCA, 

percutaneous transluminal coronary angioplasty; QD, once daily; QW, once weekly; SC, South 

Carolina. †This intervention was studied in Medicaid populations from Florida and South Carolina, 

with the results reported in two separate publications; ‡This intervention was described in two 

publications, with results from the 1-year follow-up study reported here.
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and counselling on patient compliance with antihypertensive medications and on BP control. Patients monitored their BP at home and 

contacted the computerised counselling system weekly. During the calls, patients reported their BP, adherence to antihypertensive therapy 

and any medication side-effects. This information was then provided to patients' physicians. After 6 months, the program led to an absolute 

increase in adherence of 17% among intervention patients and 11.7% among controls (p = 0.03). Mean diastolic blood pressure (DBP) 

decreased 5.2 mmHg in users compared with 0.8 mmHg in controls (p = 0.02). Subgroup analyses found the effects to be most 

pronounced among previously non-adherent subjects. The system was estimated to cost approximately $65 per patient per month or 

$0.87–3.69 per 1 mmHg reduction in DBP. Use and cost of other health services were not measured. 

Telephone Counselling by Pharmacist 

Faulkner and colleagues[35] observed better short-term and long-term compliance with lipid-lowering therapy in patients with CHD who 

received weekly telephone calls from their pharmacist for 12 weeks, compared with patients who received usual care. During the calls, the 

pharmacist emphasised the importance of therapy in reducing the risk of recurrent cardiac events. Patients were questioned about when 

and where prescriptions were filled, how they were paid for, side-effects, overall well-being and specific reasons for non-compliance when 

applicable. After 2 years, pharmacy refill records were analysed, and the authors determined that the percentage of patients with ≥80% of 

prescriptions filled was 60 and 27% among intervention and control patients, respectively (p < 0.05). Moreover, low-density lipoprotein 

cholesterol had declined by 24.3 and 14.9% in intervention and control groups, respectively (p < 0.05). The researchers concluded that the 

12-week telephone follow-up favourably affected both compliance and lipid levels up to 2 years after the start of therapy. 

Case Management by Pharmacist 

In the study conducted by McKenney and colleagues,[43] patients taking antihypertensive medications were seen monthly by appointment 

for a period of 5 months by a pharmacist at their community pharmacy. During the initial 30-minute appointment, the pharmacist explained 

the scope of the services to be provided, obtained medical/pharmaceutical history and questioned the patient about drug utilization and 

compliance. At subsequent appointments, the pharmacist evaluated the therapeutic response to the regimen, provided educational 

material and recommended therapy changes to the prescribing physician as needed. Medication compliance was determined at each visit 

in both groups by way of pill counts performed behind the counter at the discretion of the pharmacy resident; patients were not told about 

the pill count. Compliance (i.e. the proportion of patients who took 90–110% of scheduled doses) was compared between the intervention 

and usual care groups before, during and 6 months after the intervention period. About 16% of the control group was compliant at each 

time point. In the intervention group, 25, 79 and 25% of patients were compliant in the before, during and postintervention periods, 

respectively. The authors concluded that pharmacist-administered drug therapy management can improve compliance; however, the effect 

may be short-lived, unless the intervention is continued over time. 

Disease Management Clinic 

Monson and Bond[45,46] studied the long-term effects of a hospital-based disease management clinic on compliance and outcomes in 

antihypertensive therapy. The clinic was created at a Veterans Administration (VA) hospital and operated by a clinical pharmacist under 

the supervision of a clinician. In general, the pharmacist and nurse instructed patients on how to take medications, elicited specific history 

of side-effects or adverse drug reactions and advised patients about potential drug effects. After approximately 1 year, a nurse was added 

to the clinic, and the pharmacist and nurse were given additional authority to provide limited assessment of patients' conditions, monitoring 

and adjustment of long-term medications and refilling of chronic maintenance drugs. The evaluation of the clinic was based on a historical 

control design, in which compliance and BP were evaluated in 35 patients before the intervention, in 41 patients 9 months after 

implementation of the clinic and in 55 patients 4 years later. In the 6 months before the clinic was started, only 14% of patients obtained all 

refills within 7 days of their due dates, and 29% had controlled BP. Nine months after the addition of the pharmacist, the rates of 

compliance and BP control were 90 and 80%, respectively. Fifty-seven months after implementation of the clinic, compliance and BP 

control were 89 and 91%, respectively. 

Mailed Reminders 

Mailed refill reminders were evaluated in the same two studies as unit-dose packaging described above.[27,28] Reminders were 

automatically generated by the pharmacy computer system and contained educational messages designed to promote compliance with 

antihypertensive medications. In both Medicaid populations, reminders yielded a small (<10%) but statistically significant improvement in 

the percentage of days with drug available. 

Combination: Mailed Reminders + Medication Packaging 

In the groups randomised by Skaer and colleagues[27,28] to both mailed reminders and unit-dose packaging, the combination of the two 

interventions was more effective than either individually. The results of the 1-year intervention were remarkably consistent between the two 

trials: patients who received the combination intervention had 23% greater (in absolute terms) days with antihypertensive medication 

available than patients who received no intervention (p < 0.05 in both trials). 

Combination: Appointment Reminders + Home Visits + BP and Medication Diaries 

Saunders and colleagues[57] in Soweto, South Africa, randomised newly treated hypertensive patients and those with a history of non-

compliance to a combination of interventions aimed at improving attendance at clinic visits, medication compliance and BP control. 

Intervention patients received reminders after missed appointments and were given patient-retained BP and medication records for 

recording daily medication doses at home. At each monthly clinic visit, BP readings were charted in the diary, and medication compliance 

was discussed based on the diary. For patients who missed visits and did not respond to two mailings, a clinic staff member visited them at 

home. After 6 months, clinic records and an in-home visit (including pill count) were used to collect medication use and BP data. A higher 
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proportion of study patients than control patients were compliant with clinic visits. Among previously non-compliant patients in whom a final 

pill count was performed, the percentage of patients who took ≥80% of dispensed doses since the last clinic visit was 68 and 37% in the 

intervention and control groups, respectively (p = 0.009). Among newly treated patients, intervention subjects were more likely to be 

compliant than controls, but this difference was not statistically significant. Study patients had a greater reduction in DBP than controls in 

the newly treated group (23.0 vs. 16.0 mmHg; p = 0.04) but not in the previously non-compliant group. 

Combination: Dose Tailoring + Self-Monitoring + Diaries + Rewards 

Haynes and colleagues[59 ]attempted to improve compliance and BP control among male steel workers who were neither compliant with 

antihypertensive medications nor compliant at goal DBP 6 months after starting treatment. Patients were randomised to a package of 

interventions or usual care; the intervention included home self-measurement of BP, keeping a diary of BP and daily medication use, 

tailoring the dosing intervals to daily habits and visits with a study coordinator every 2 weeks. During visits, the coordinator reviewed the 

diary and checked BP. If the DBP was <90 mmHg or at least 4 mmHg lower than baseline, the patient was praised and received a 

monetary credit towards ownership of the home BP cuff and stethoscope. Perfect compliance was praised; non-compliant patients were 

encouraged to do better in the next interval. Before and after the 6-month intervention, compliance and BP were checked during an in-

home visit (with pill count). The intervention led to a change over baseline compliance of +21.3 and −1.5% in the intervention and control 

groups, respectively (p = 0.025). Change in DBP was −5.4 and −1.9% among intervention and control groups, respectively. While the 

within-group BP decline was significant for the intervention patients (p = 0.001), the difference between groups was not (p = 0.12). 

Combination: Mailed Newsletters + Refill Reminders + Phone Counselling 

Sclar and colleagues[61,62 ]measured the effectiveness of a 6-month multidimensional program of mailed refill reminders, newsletters and 

telephone counselling. Health Maintenance Organization enrollees presenting a new prescription or refill request for atenolol received an 

enrolment kit containing a 30-day supply of their hypertension medication, an educational newsletter about hypertension, nutrition and 

lifestyle information and an explanation of the intent and content of the program. Before the next scheduled prescription refill date, each 

patient was contacted by telephone to inquire about his or her experience with the therapy and to stress the importance of adherence to 

the regimen. Prior to the next four refills, a newsletter and prescription refill reminder were mailed to each patient. The program 

substantially increased the 1-year percentage of days with drug available among new users and patients who were already taking atenolol 

(absolute increase of 35% in each group). 

Discussion 

We conducted a critical review of 79 compliance-enhancing interventions for antihypertensive and lipid-lowering therapy to determine 

which ones could be recommended for implementation based on the available evidence. Evaluations of 22 interventions met our minimum 

criteria for study methodology. Of those, 11 interventions also yielded a significant improvement in compliance and are recommended 

based on the available evidence. 

Simple interventions, such as prescribing combination products and QD formulations, dispensing medications in unit-dose packaging and 

sending automatic refill reminders yielded small to moderate improvements in compliance. These interventions address two potential root 

causes of non-compliance: regimen complexity and forgetfulness. Because these interventions may be implemented efficiently in large 

populations, they may be among the most cost-effective. 

The greatest improvements in compliance were seen with the most intensive and personalised programs. They involved frequent 

interaction with healthcare professionals and/or a combination of interventions. Counselling and drug therapy management by healthcare 

providers may be particularly effective, because such interventions address multiple barriers to compliance such as side-effects, failure to 

understand dosing instructions and perceptions that treatment is unnecessary. Similarly, combination interventions addressed more than 

one cause of non-compliance, which may explain their effectiveness compared with single-intervention programs. 

Most of the recommended interventions were studied among newly treated patients, suggesting that programs should be initiated at or 

near the time of therapy initiation, when patients are establishing attitudes and beliefs about the importance of long-term persistence. Five 

of the more complex programs[32,43,45,46,57,59,61,62] also improved compliance among previously treated patients and those with a history of 

non-compliance. Another common characteristic of the most successful programs was that patients were informed that their compliance 

was being closely monitored.[32,35,43,45,46,57,59]  

Although clinical outcomes of compliance interventions were not always studied, available evidence from six recommended interventions
[24,32,35,43,45–47] suggests that improving compliance was associated with lower BP, lipid levels or health-services use. Economic outcomes 

were rarely reported. One retrospective study of QD and QW antihypertensive dosing[24] demonstrated lower total healthcare costs among 

compliant patients compared with non-compliant patients. More randomised controlled trials are needed to evaluate the clinical and 

economic outcomes of compliance programs. 

The interventions recommended here expand on the work by McDonald and colleagues[18] in their recent review of compliance 

interventions. In that analysis, six interventions for chronic CV medications (all antihypertensives) were identified, because the authors 

considered only randomised clinical trials in which compliance and disease outcomes were measured in at least 80% of patients in each 

group. Improvement in adherence was defined as an increase of at least 50% over the control group, yielding only three successful 

interventions[32,39,59] [one was later concluded to be ineffective in subsequent studies.[39] While such restrictive criteria ensure the validity of 

each trial, this approach excluded some promising studies and interventions. Thus, our aim was to more evenly balance the needs of 

decision makers seeking guidance in the development of compliance programs and the methodological rigor required to have confidence 
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in each intervention trial's conclusions. This led to a greater number of recommended interventions in our report. 

Like all literature reviews, our findings may be affected by publication bias or the fact that positive findings are more likely to be published 

than negative findings. In addition, our standards for evidence-based interventions were based on four reasoned criteria for methodological 

quality. A large number of interventions were unable to be recommended due to the characteristics of their supporting studies. It is 

possible that these interventions, had they been evaluated using more sophisticated study designs, might have been equally or more 

effective than those recommended here. Conversely, interventions were recommended based on the results of individual trials and 

observational studies, within specific patient populations and under particular conditions. Recommended programs could be less effective 

under other circumstances. Thus, an important component of compliance programs must be continuous quality improvement, whereby 

interventions are pilot tested in the target population, evaluated and retooled to achieve optimal results. 

To maximise the benefits of antihypertensive and lipid-lowering treatment, we should implement compliance-enhancing interventions like 

those recommended here at the patient, provider and institutional levels. While additional data in support of specific interventions would be 

useful, profoundly low long-term compliance with these medications dictate that interventions be implemented soon. There is reasonably 

good evidence to support the effectiveness of a variety of interventions. Most importantly, the interventions recommended here should 

inform the development, implementation and evaluation of new programs to address non-compliance with long-term preventive 

medications. 
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