
CLINICAL THERAPEUTICS”/VOL. 22, NO. 7,200O 

Stages of Change for Adherence with Medication Regimens 
for Chronic Disease: Development and Validation 
of a Measure 

Cynthia Willey, PhD,I Colleen Redding, PhD,2 Julie Staflord, PhD? 
Frances Garfield, PhD,4 Sandra Geletko, PharmD,lp5 
Timothy Flanigan, MD,6 Kathleen Melbourne, PharmD,1,7 
Jennifer Mitty, MD,6 and J. Jaime Caro, MDCM4y8 
‘College of Pharmacy, University of Rhode Island, 2Cancer Prevention Research 
Center, University of Rhode Island, Kingston, Rhode Island, jBristol-Myers Squibb 
Company, Princeton, New Jersey, 4Caro Research, Concord, Massachusetts, -%eterans 
Administration Medical Center, “Division of Geographic Medicine and Clinical 
Immunology, The Miriam Hospital and Brown University School of Medicine, 7Coastal 
Medical Center, Providence, Rhode Island, and “Division of General Internal Medicine, 
McGill University, Montreal, Quebec, Canada 

ABSTRACT 

Background: The stages-of-change (SOC) model has been used to explain and predict 
how behavior change occurs, but it is new as an approach to understanding why patients 
fail to take their medications as prescribed. 

Objective: This study validated a 2-item measure of SOC for adherence with medication 
regimens in 2 groups of patients prescribed pharmacologic therapy for chronic conditions. 

Methods: Two cross-sectional studies of attitudes toward medication adherence included 
the same measure of SOC for medication adherence. One was a sample of 161 HIV-positive 
patients in the United States, and the other was an international sample of 73 1 patients with 
hypertension. The validity of the measure of SOC for medication adherence was examined 
in both convenience samples using previously validated self-reported measures of adher- 
ence (the Medication Adherence Scale and a measure of adherence from the Medical Out- 
comes Study), and in the HIV sample using electronic monitoring of adherence behavior 
in 85 patients. 

Results: Construct validity was demonstrated in both samples by associations between 
SOC and the previously validated measures of adherence (P < O.OOl), and predictive va- 
lidity was supported by significant associations between SOC for medication adherence and 
electronically monitored medication-taking behavior during the next 30 days (P < 0.03). 
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Conclusions: Behavior-change theory 
suggests that stage-tailored communica- 
tion strategies are more effective than uni- 
form health-promotion messages. Our 
results provide a foundation for the de- 
velopment of interventions for medica- 
tion adherence that are tailored to patients’ 
readiness for change. Our validated 2-item 
measure of SOC for medication adher- 
ence can be used to match communica- 
tion strategies to individual motivation 
and readiness for adherence with chronic 
disease medication regimens. 

Key words: medication adherence, com- 
pliance, HIV, hypertension, stages of 
change, Medication Event Monitoring Sys- 
tem. (C&z Ther. 2000;22:858-871) 

INTRODUCTION 

Over 1.5 billion prescription drugs are 
dispensed each year, and it has been sug- 
gested that -50% of patients fail to take 
their medications as prescribed.td Non- 
adherence with medication regimens leads 
to suboptimal outcomes and higher health 
care costs, and can bias the results of clin- 
ical trials and outcomes research.7-9 The 
literature on noncompliance with medica- 
tion is extensive, but 1 review found that 
fundamental knowledge about noncom- 
pliance and effective strategies for en- 
hancing compliance had changed little 
since 198O.‘O 

One issue that has not been explored 
extensively in the literature is the distinc- 
tion between unintentional and intentional 
noncompliance. lo At one time or another, 
most patients make unintentional errors in 
taking medications, usually because of for- 
getfulness or misunderstanding of instruc- 
tions. However, the literature suggests that 
intentional noncompliance is also a signif- 
icant problem, particularly among patients 

with chronic disorders requiring long-term 
therapy, such as asthma, hypertension, 
HIV infection, and diabetes.4-6g1 1 In a study 
of medications prescribed for chronic ob- 
structive pulmonary disease, the most 
prevalent reason given for missing med- 
ications in the previous month was “felt 
good and decided not to dose.“12 In a study 
of noncompliance with zidovudine ther- 
apy, reasons for refusal of treatment in- 
cluded “fear of side effects” and belief that 
the treatment “was not necessary.“i3 The 
results of these and other studies suggest 
that the adoption of medication adherence 
requires intentional behavior change. 

The Stages-of-Change Model of 
Behavior Change 

The transtheoretical model of change, 
or stages-of-change (SOC) model, has 
been particularly effective in helping to 
understand how individuals change their 
behavior.14 Table I summarizes the stages 
through which individuals progress as 
they change their behavior and the stage- 
matched strategies that predict progress to 
each subsequent stage. Five stages of 
change have been identified: precontem- 
plation (not considering changing behav- 
ior in the next 6 months), contemplation 
(considering changing behavior in the 
next 6 months), preparation (planning to 
change behavior during the next month), 
action (currently changing behavior), and 
maintenance (successful behavior change 
for ~6 months). 

The SOC model has been used to iden- 
tify stages of change in the adoption of 
positive health behaviors and the cessation 
of negative health behaviors, including re- 
duction of fat in the diet,15 smoking cessa- 
tion i6-t8 participation in mammography 
screening,” and adoption of exercise,‘O sun 
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protection,21 and condom use.22 This model 
has also been applied to change in com- 
plex health behaviors such as the diet, ex- 
ercise, and glucose monitoring changes re- 
quired for diabetes self-management.23,24 
One considerable advantage of the SOC 
model is that behavior-change interventions 
tailored to current readiness to change have 
been shown to be more effective than in- 
terventions using a single health-education 
message.25”0 

The SOC model has not yet been tested 
as an approach to enhancing adherence 
with medication. The purpose of the pres- 
ent study was to develop a method for 
measuring SOC for adherence with med- 
ication regimens prescribed for chronic 
conditions. We examined the construct va- 
lidity of SOC for medication adherence 
using previously validated self-reported 
measures of adherence in 2 groups of pa- 
tients prescribed medication for chronic 
conditions (HIV and hypertension). We 
studied predictive validity using electronic 
monitoring of medication-taking behavior 
in a subset of HIV-positive patients. 

PATIENTS AND METHODS 

Sample 1 

The primary purpose of study 1 was to 
develop measures of SOC for medication 
adherence and measures of related trans- 
theoretical model constructs, such as deci- 
sional balance and processes of change. 
The sample consisted of patients currently 
prescribed medication for HIV Eligibility 
criteria included age between 18 and 74 
years, a current prescription for approved 
protease inhibitors (saquinavir, ritonavir, 
nelfinavir, or indinavir), ability to read Eng- 
lish, and positive HIV status. Subjects were 
recruited in 1994 during non-acute care 

visits to 3 sites that provide primary HIV 
medical care and support services to >75% 
of the HIV-infected persons in Rhode Is- 
land. Approximately 18% of patients at the 
target sites had a CD4+ count of ~200 
cells/mm3, 56% had a CD4+ count between 
200 and 500 cells/mm3, and 28% had a 
CD4+ count of >500 cells/mm3. Approxi- 
mately 44% of the patients had peripheral 
viral loads below detectable limits (<500 
copies/ml). Protease inhibitors were new 
to the market at the time of data collection, 
and all patients were new users of these 
drugs. 

Procedure 
Physicians informed eligible patients of 

the opportunity to participate in a study of 
attitudes about medications. They were of- 
fered a $20 gift certificate for participa- 
tion, and -95% of patients attending the 
participating clinics agreed to take part. 
Research assistants were licensed pharma- 
cists or senior-level pharmacy students. 
The research assistants explained the pur- 
pose of the study, emphasized its confi- 
dentiality, and obtained written consent 
using forms approved by the University of 
Rhode Island institutional review board 
(IRB) and the IRBs of all the clinical study 
sites. Questionnaires were administered in 
a private setting and required -1.5 hours 
to complete. Color-scanned images of all 
antiretroviral medications were used to as- 
sist patients in recalling the names of med- 
ications while filling out the questionnaire. 

After completion of the questionnaire, 
a subset of patients were randomly se- 
lected to receive a 30-day supply of their 
prescribed protease inhibitor in a vial with 
a Medication Event Monitoring System 
(MEMS) TrackCap’” (APREX Corpora- 
tion, Union City, California). A second 
appointment was scheduled for 1 month 
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later, and data from the MEMS TrackCap 
were read using a MEMS-4 Communica- 
tor. Selected patients were offered a $50 
gift certificate for their participation, and 
-90% agreed to take part. 

Sample 2 

Patients with a diagnosis of hyperten- 
sion were recruited from 5 countries 
(United States, Canada, France, Germany, 
and Italy) for a survey on attitudes toward 
medication compliance conducted by 
Bristol-Myers Squibb Company, Prince- 
ton, New Jersey, and Sanofi Pharma, 
Paris, France. Questions designed to mea- 
sure behavior-change constructs were 
added to the questionnaire to support a 
University of Rhode Island sabbatical 
project on SOC for medication adherence. 

All patients were volunteers who re- 
sponded to recruitment efforts. The sam- 
ple was essentially a convenience sample, 
although distribution of the sample across 
countries was designed to be roughly pro- 
portional to population size. Two-stage 
cluster sampling was employed within 
each country to provide geographic repre- 
sentation (25 sites in the United States, 
-15 in other countries). Quota sampling, 
based on self-reported compliance, was 
used to ensure an adequate distribution of 
those who were noncompliant with pre- 
scribed therapy. Individuals who were pre- 
scribed medication but had never taken it 
(17%), those who had discontinued their 
medication (22%), and those who were 
partially compliant (27%) were oversam- 
pled to ensure an adequate distribution. 
Only 34% of the sample reported taking 
their medication exactly as prescribed. 

Patients were identified primarily 
through physicians, pharmacists, patient 
networks, and newspaper advertisements. 

Professional recruiters contacted each pa- 
tient to determine eligibility. Eligible pa- 
tients were required to have been pre- 
scribed an antihypertensive agent from 3 
to 18 months before the interview and to 
have been diagnosed with hypertension in 
1992 or later. They must never have been 
diagnosed with or treated for angina, isch- 
emit heart disease, arrhythmia, arte- 
riosclerosis, myocardial infarction, or 
stroke, and must never have undergone 
cardiac bypass surgery or angioplasty. 

The most commonly prescribed antihy- 
pertensive medications taken by study 
participants were angiotensin-converting 
enzyme inhibitors (28%) beta-blockers 
(2 l%), calcium channel inhibitors (18%), 
and diuretics (16%). The majority of pa- 
tients (89%) were reimbursed for their 
medication costs. 

Procedure 
Trained interviewers explained that the 

study’s purpose was to understand attitudes 
about high blood pressure and that all an- 
swers would be confidential. All patients 
gave written informed consent, and all data- 
collection procedures followed the Code of 
Standards and Ethics for Survey Research 
developed by the Council of American Sur- 
vey Research Organizations.31 The ques- 
tionnaire was administered in a 1 -on- I in- 
terview session at a research facility, the 
interviewer’s home, or the patient’s home. 
The interviewer reviewed instructions for 
each section of the questionnaire and was 
available to answer questions as the patient 
completed the form. 

Measures 

Stage of Change 
Questions that have been used to mea- 

sure SOC in previous applications of the 
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Table II. Questions used to assess stage of change for medication adherence. 

1. People sometimes find it difficult to take their medication as directed by their physician. As 
directed means consistently taking the amount of medication prescribed by your physician at the 
time(s) prescribed by your physician. Please find the statement that best describes the way you 
feel right now about taking your (high blood pressure/protease inhibitor) medication as directed. 
A. No, I do not take and right now am not considering taking my (high blood pressure/ 

protease inhibitor) medication as directed. (Precontemplation) 
B. No, I do not take but right now am considering taking my (high blood pressure/protease 

inhibitor) medication as directed. (Contemplation) 
C. No, I do not take but am planning to start taking my (high blood pressure/protease 

inhibitor) medication as directed. (Preparation) 
D. Yes, right now I consistently take my (high blood pressure/protease inhibitor) medication as 

directed. 

If the answer to question 1 is D, then ask: 

2. How long have you been taking your (high blood pressure/protease inhibitor) medication as 
directed? 
A. 53 months 
B. >3 months to 6 months 
C. % months to 12 months 
D. >12 months 

If the answer to question 1 is D and the answer to question 2 is A or B, then the stage of change is 
action. If the answer to question 1 is D and the answer to question 2 is C or D, then the stage of 
change is maintenance. 

mode118~32 were modified to describe med- 
ication adherence (Table II). Patients in 
sample 1 (HIV) were asked about their SOC 
for adherence with protease inhibitors, and 
patients in sample 2 (hypertension) were 
asked about their SOC for adherence with 
antihypertensive medication. 

Self-Reported Adherence 
The Medication Adherence Scale 

(MAS),33 a previously validated measure 
of compliance, was included in the survey 
given to HIV-positive patients. The MAS 
contains 4 questions that are answered 
“yes” or “no” (Table III). A positive re- 
sponse to any question indicates a problem 
with adherence. The total score ranges from 
1 to 4, with a higher score indicating poorer 

adherence. A l-item Likert-scaled measure 
of medication adherence from the Medical 
Outcomes Study (MOS)34 was used in the 
survey given to antihypertensive patients. 
This item was part of a 4-item scale used 
to measure disease-specific adherence for 
hypertension. The other 3 items measured 
other adherence behaviors, such as follow- 
ing a low-salt diet, following a low-fat diet, 
and exercising regularly. The wording of 
the question was “How often have you 
taken your prescribed medication in the 
past 4 weeks?’ and the 6 possible responses 
were none of the time, a little of the time, 
some of the time, a good bit of the time, 
most of the time, and all of the time. Cat- 
egories 5 and 6 were combined, since pa- 
tients who reported adherence most or all 
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Table III. The Medication Adherence Scale.33 

The response options are “yes” and “no,” and the maximum score is 4. 

During the last 3 months, have you ever stopped taking this medication because you felt 
better or worse? 

During the last 3 months, have you ever forgotten to take this medication? 

During the last 3 months, have you at times been careless about taking this medication? 

During the last 3 months, have you ever taken less of this medication than your doctor 
prescribed because you felt better or worse? 

of the time were considered adherent with 
medication. 

Electronically Monitored Medication 
Compliance 

The MEMS TrackCap records the time 
and date of every opening of the MEMS 
vial. The benefits of electronic monitor- 
ing are extensive: these devices provide 
data on the interval between doses and 
thus can reveal patterns of nonadherence 
or “drug holidays.““5 However, because 
the TrackCap records only the time and 
date of opening, it has the disadvantage 
that multiple doses can be removed at 1 
time. Patients were given a calendar page 
and asked to record occasions when >I 
dose was removed from the vial and the 
additional doses were taken later in the 
day. The calendar page and electronic 
monitoring data were combined to calcu- 
late the proportion of total prescribed 
doses of protease inhibitors taken during 
30 days of adherence monitoring. 

Statistical Analyses 

Descriptive statistics were used to char- 
acterize demographic variables and SOC 
for medication adherence. Construct valid- 
ity of the SOC measure was examined by 

864 

comparing SOC with scores on the MAS 
and the MOS measure of adherence. A l- 
way analysis of variance was performed to 
determine whether mean scores on the 
MAS differed by SOC for adherence.“6 The 
Bonferroni multiple-comparison procedure 
was used to identify which pairs of means 
were significantly different.s6 The chi- 
square statistic was used to examine the 
association between SOC for adherence 
and the MOS measure of adherence. 

Validity of the SOC measure was tested 
by comparing patients’ self-reported SOC 
at baseline with the percentage of total 
prescribed doses taken during the subse- 
quent 30 days of electronic monitoring. 
One-way analysis of variance was used to 
determine whether the mean number of 
doses recorded electronically varied by 
SOC for adherence at baseline, and the 
Bonferroni multiple-comparison proce- 
dure was used to identify which pairs of 
means were significantly different.“‘j 

RESULTS 

Demographic and baseline characteristics 
of the 2 samples are given in Table IV. 
The HIV-positive sample (N = 161) was 
predominantly male, with a mean age of 
39.6 years, and the sample of hyperten- 
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Table IV Characteristics of the 2 samples. 

Characteristic 
HIV-Positive Sample Hypertensive Sample 

(N = 161) (N=731) 

Age (y), mean f SD 
Sex (%) 

Male 
Female 

Race (%) 
White 
African American 
Hispanic 
Other 

High school education or more (%) 
Health perceived as poor/fair (%) 
Stage of change for adherence with 

medication (%) 
Precontemplation 
Contemplation 
Preparation 
Action 
Maintenance 

39.6 + 7.4 56.6 f 12.5 

83.0 45.0 
17.0 55.0 

78.9 94.9 
7.2 3.2 
3.9 1.3 

10.0 0.6 
84.1 67.6 
13.1 23.4 

1.3 28.8 
5.7 19.8 
8.2 11.9 

44.0 6.8 
40.9 31.1 

sive patients (N = 731) was international 
(United States 200, Canada 97, France 
133, Germany 151, Italy 150), predomi- 
nantly female, and had a higher mean age. 

The HIV-positive sample was skewed 
toward the action and maintenance 
stages-7.0% were in the precontempla- 
tion or contemplation stages, and 44.0% 
were in the action stage, perhaps because 
protease inhibitors were new to the mar- 
ket. Because the data were collected in 
clinical settings, they may have included 
patients more inclined to be adherent than 
would be found in a reference population. 
Because of the small proportion of indi- 
viduals in the precontemplation and con- 
templation stages, these categories were 
combined in subsequent analyses. 

The distribution of SOC in the sample 
of patients taking antihypertensive med- 
ication was bimodal, with the largest pro- 
portion of individuals in the precontem- 
plation (28.8%) and maintenance (3 1.5%) 
stages. Those in the action stage were the 
smallest group in this sample (6.8%), and 
only 11.9% were in the preparation stage. 

The validity of SOC for medication ad- 
herence was examined using 2 different 
self-reported measures and electronic 
monitoring of adherence behavior (Table 
V). A l-way analysis of variance of the 
MAS by SOC for adherence with protease 
inhibitors showed significant differences 
by stage (F = 7.46, P < 0.001). The MOS 
adherence measure was strongly associ- 
ated with SOC for adherence with antihy- 
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Table V. Associations between stage of change for adherence and other measures of 
adherence.* 

Stage of Change 

Protease-Inhibitor Therapy 

MAS Score, % of Doses Taken, 
Mean f SE (no.) Mean f. SE (no.)’ 

(n = 161) (n = 85) 

Antihypertensive 
Medication 

% Reporting Adherence 
Most or All of the Time, 

Mean + SE (no.)t 
(n = 718) 

Precontemplation/ 
contemplation (PC/C) 

Preparation (PREP) 
Action (A) 
Maintenance (M) 

1.63 f 0.11 (8) 69.8 f 4.67 (4) 15.3 f 0.00 (353) 
1.73 f 0.04 (11) 64.2 + 2.65 (5) 52.3 f 0.03 (86) 
0.6 I f 0.06 (67) 86.5 -c 2.23 (3 1) 95.9 f 0.01 (49) 
0.8 1 f 0.08 (64) 86.9 f I .67 (41) 96.9 +- 0.00 (226) 

F = 7.46, P < 0.001 F= 2.9&P = 0.03 x’ = 441.3, P < 0.001 

Significant mean 
differences 

PREP-M 
PC/C-PREP 
PC/C-M 
PC/C-A 
PREP-A 

PC/C-M 
PC/C-A 
PREP-A 
PREP-M 

MAS = Medication Adherence Scale. 
*Analyses included only those patients with no missing data. 
+Measured using the Medication Event Monitoring System (APREX Corporation, Union City, California). 
*The Medical Outcomes Study measure of adherence.34 

pertensive medication (P = 0.001). Only 
7.0% of those in precontemplation for ad- 
herence with antihypertensive medication 
responded that they were adherent with 
their medication regimen “most or all of 
the time,” compared with 96.9% of those 
in the maintenance stage. 

Table V also demonstrates that SOC 
predicts adherence with medication as 
measured by an objective indicator of 
doses taken (MEMS, n = 85). One-way 
analysis of variance showed a statistically 
significant association between baseline 
SOC for adherence and adherence with 
protease inhibitor therapy during the next 

30 days (P = 0.03), as measured by elec- 
tronic monitoring of doses (MEMS). 

DISCUSSION 

A patient who receives a prescription for 
a medication to be taken on a long-term 
basis is essentially instructed to adopt a 
new lifestyle. Behavior-change theory 
suggests that patients vary in their readi- 
ness to adopt a new behavior and that 
strategies for encouraging behavior 
change should be tailored to “readiness 
for change.” The premise of basing inter- 
ventions on an individual’s stage of 
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change is that behavior change is best en- 
couraged in small steps. The objective of 
each contact is to move to the next stage 
of change rather than encouraging imme- 
diate action. The SOC theory suggests that 
rewards, monitoring devices, and re- 
minder techniques are most useful for in- 
dividuals who are in the action and main- 
tenance stages, but individuals in earlier 
stages need consciousness-raising inter- 
ventions that focus on awareness of the 
benefits of therapy.37,38 

Several authors have suggested that the 
efficacy of medication-adherence interven- 
tions might be improved by applying the 
SOC theory of behavior change.3941 De- 
velopment of valid measures for assessing 
SOC for medication adherence is the first 
step toward designing stage-matched inter- 
ventions targeted at adherence. The con- 
struct validity of the measure of SOC for 
adherence with medication in this study was 
supported by significant linear associations 
with previously validated measures, the 
MAS and the MOS adherence measure. We 
also demonstrated predictive validity using 
electronic monitoring of medication adher- 
ence in addition to self-reporting. The liter- 
ature consistently indicates that most self- 
reported measures overestimate medication 
adherence by as much as 100%,35~42,43 but 
electronic monitoring provides an unobtru- 
sive and objective measure compared with 
pill counts or serum levels.35 Our results 
showed that SOC for adherence prospec- 
tively predicted the results of electronic 
monitoring of doses of protease-inhibitor 
therapy in a validation subsample of 85 HIV- 
positive patients. 

Interventions based on SOC often in- 
clude individualized information on the 
pros and cons of adopting a new behav- 
ior. This strategy is most useful in inter- 
actions targeting individuals in the early 

stages of change, since scores on mea- 
sures of pros and cons predict movement 
out of the precontemplation stage.44 Al- 
though health care providers are acutely 
aware of the benefits of adopting adher- 
ent behavior (eg, reduction of symptoms, 
lower risk of complications), the preva- 
lence of noncompliance with medication 
suggests that for many patients, the nega- 
tive aspects of long-term medication ad- 
herence (eg, minor side effects, being re- 
minded of their illness or condition) often 
outweigh the benefits. The pros and cons 
of adherence with specific medication reg- 
imens vary according to the relevant side- 
effect profile, complexity of the regimen, 
degree of symptomatic relief, and many 
other factors.45 Therefore, applications of 
the SOC theory that employ a generic 
stage-tailored approach may not be as ef- 
fective as intervention strategies that take 
into account the unique pros and cons of 
adherence with a specific regimen. 

For example, providers of care for HIV- 
positive patients could encourage open 
discussion of fears about side effects with 
patients in the precontemplation and con- 
templation stages of change. Patients with 
hypertension who are in the precontem- 
plation or contemplation stages may need 
information about the benefits of adher- 
ence, such as prevention of stroke or heart 
attack, and the feeling of being actively 
engaged in protecting their health. Health 
care providers may sometimes assume 
that patients are familiar with these bene- 
fits when, in fact, they are not. For many 
patients with hypertension, the cons asso- 
ciated with minor side effects may be 
more compelling than the pros of long- 
term therapy. The primary goal of inter- 
actions with early-stage patients is to shift 
their attention from focusing on the neg- 
ative aspects of therapy to a more bal- 
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anced view of both the benefits and costs 
of therapy. 

However, discussing pros and cons of 
adherence with patients who are ready for 
action or are in the maintenance stage may 
in fact be counterproductive.44”6 These pa- 
tients are no longer focused on thinking 
about changing their behavior but are ac- 
tively modifying it. Patients in the later 
stages of change still need assistance with 
adherence; we found an average adherence 
of 86% among HIV-positive patients in the 
maintenance stage of adherence, which 
may not be adequate for virologic suc- 
cess.47 The SOC theory suggests that be- 
havioral strategies for change, such as re- 
minders, rewards, and support from others, 
are appropriate strategies for patients in the 
action or maintenance stages of change.48-s’ 

out in diverse patient groups with longer 
follow-up and other medication regimens 
in population-based samples. 

These measures were self-administered 
in private settings, and their use by clini- 
cians may be more subject to social de- 
sirability bias (ie, underreporting of such 
socially undesirable responses as non- 
compliance) than our results indicate. 
However, health care providers can assess 
SOC for adherence in less direct ways. 
For example, the provider might ask if a 
patient feels ready to begin the medica- 
tion regimen and understands the benefits 
of therapy. If the patient is not sure, this 
is an indication that he or she may be in 
an earlier stage of readiness for medica- 
tion adherence, calling for further explo- 
ration of attitudes about the pros and cons 
of adherence. 

Study Limitations 

Limitations of this study include the 
small numbers of individuals in the early 
stages of change for adherence with HIV 
medication. Although this reduced the 
study’s power to detect differences, the 
results of statistical tests were significant, 
attesting to the strength of the effects ob- 
served. Also, because of the time and ex- 
pense associated with the use of electronic 
monitoring devices, we examined the pre- 
dictive validity of SOC for medication ad- 
herence by electronically monitoring only 
1 type of medication for only 1 month. 
The samples studied were not representa- 
tive population-based samples and should 
be viewed as convenience samples used 
for validation purposes. Although it is un- 

CONCLUSIONS 

Behavior-change theory suggests that tai- 
lored intervention strategies are more ef- 
fective than uniform health-promotion mes- 
sages. Our results provide a valid 2-item 
measure of SOC for medication adherence 
that can serve as a foundation for medica- 
tion-adherence interventions tailored to 
readiness for change. This measure can be 
used to identify many patients with poten- 
tial adherence problems and to match com- 
munication strategies to individual motiva- 
tion and readiness for adherence with 
chronic disease medication regimens. 
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