
Predictors of refill non-adherence in patients with
heart failure

Johnson George & Stephen J. Shalansky1

School of Pharmacy, The Robert Gordon University, Aberdeen, UK and 1Pharmacy Department, Providence Healthcare, Faculty of
Pharmaceutical Science, University of British Columbia, Vancouver, BC, Canada

What is already known about this subject
• Non-adherence to recommended treatment is common in

patients with heart failure and is associated with poor
outcomes.

• Personal beliefs as well as experiences with medications
and illness could influence medication use.

What this study adds
• Perception regarding barrier to medication use was a stronger

predictor of non-adherence than demographic or clinical
variables.

• Patients who were non-adherent to nonpharmacological
management of heart failure were more likely to be
non-adherent to their medications.

• Regimen complexity should not be considered in isolation
when strategies for addressing adherence issues are designed.
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Aim
To identify the health beliefs and patient characteristics associated with medication
non-adherence in patients attending a heart failure outpatient clinic.

Methods
A survey was administered to 350 consenting clinic patients. Questions focused on
relevant demographic and clinical characteristics, the Health Belief Model, the Beliefs
About Medicines Questionnaire and the Multidimensional Health Locus of Control.
Multivariate logistic regression was used to identify independent predictors of refill
non-adherence (<90%).

Results
Refill non-adherence was found in 77 (22%) participants. Being a smoker [odds ratio
(OR) 2.4, 95% confidence interval (CI) 1.0, 5.8, P = 0.045], two or fewer medication
administration times (OR 2.4, 95% CI 1.2, 4.6, P = 0.01), and positive response to
‘Have you changed your daily routine to accommodate your heart failure medication
schedule’ (OR 2.4, 95% CI 1.2, 4.5, P = 0.01) were the independent predictors of refill
non-adherence.

Conclusion
Perceptions regarding barriers to medication taking and fewer administration times
could result in medication non-adherence in congestive heart failure patients. Medica-
tion regimens should be designed after accounting for patients’ existing routines.

Introduction
Management of congestive heart failure (CHF) has been
revolutionized by advances in therapy; however, the full
societal benefit of these developments has not been real-

ized due to clinician non-adherence to evidence-based
strategies [1] and patient non-adherence to treatment
recommendations [2]. Non-adherence to recommended
treatment is common in patients with CHF, leading to
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reduced quality of life, increased hospitalizations and
increased morbidity [3–8]. Researchers have used
various direct and indirect methods for evaluating
medication adherence [9]. Medication refill data offer a
convenient, accessible and reliable measure of patient
adherence [10, 11]. Morisky’s scale [12], a self-
reported measure of adherence, has also demonstrated
satisfactory reliability in various patient populations
[13–15].

Whether patients follow treatment recommendations
is likely to be influenced by their personal beliefs as well
as experiences with medications and illness [16–18].
The role of health beliefs in treatment adherence has
been recognized as a priority for adherence research
[19–21]. There is little information evaluating how
health beliefs influence medication-taking behaviour in
CHF patients. This study attempted to identify the asso-
ciation between non-adherence to CHF medications and
health beliefs, in conjunction with demographic and
clinical characteristics.

Methods
Patients attending either a heart failure clinic or the
preheart transplant clinic at St Paul’s Hospital in Van-
couver, British Columbia were sent an invitation to par-
ticipate in the study if their clinic records indicated use
of any CHF medication. A consent form was sent to
patients who indicated their willingness to participate
and who confirmed they had taken any CHF medication
for at least 3 months. A minimum of 3 months of medi-
cation consumption was required to determine past
adherence through medication refill records (maximum
100-day supply dispensed according to provincial regu-
lations). Once signed consent was obtained, a prepiloted
survey was administered in person or by telephone by a
trained research technician. The survey queried general
health and prescription and nonprescription medication
use (11 open/closed questions), socio-demographic
information (nine open/closed questions) and included
questionnaires such as the Heath Belief Model (HBM)
scale (14 items on a five-point Likert-type scale) [22],
the Multidimensional Health Locus of Control (MHLC)
scale (18 items on a six-point Likert-type scale) [23], the
Beliefs About Medicines (BAM) questionnaire (10
items on a five-point Likert-type scale) [24], perceived
stress scale (four items on a five-point Likert-type scale)
[25] and the Morisky scale (four items with a binary
response option, yes or no; a score of 1 for each ‘yes’ and
0 for each ‘no’) [12]. In addition, relevant data (concur-
rent disease states, severity of heart failure, number of
clinic visits during the past year, duration of attendance

at the clinic and year of heart failure onset) were also
recorded from clinic records, where available.

The questionnaire relating to the HBM explored the
five fundamental concepts of the HBM: perceived sus-
ceptibility; perceived severity; perceived benefits; per-
ceived barriers; and perceived quality of medical care.
The question ‘Have you changed your daily routine to
accommodate your heart failure medication schedule’
was added to this section of the survey based on the
clinical experience of one author (S.J.S.). Although this
question relates to a potential barrier to taking medi-
cations, responses to this question were not included in
the statistical analysis of the HBM scale scores since it
deviates from the specific principles outlined in the
original HBM studies. The MHLC assesses a patient’s
belief regarding how health outcomes are controlled
and has three domains: internal locus of control; pow-
erful others locus of control; and chance locus of
control. The BAM addresses people’s beliefs about
the necessity of their medicines vs. the concerns about
taking them.

Refill adherence data were obtained by manual review
of patient profiles in the British Columbia prescription
claims database called PharmaNet [26]. PharmaNet
retains the past 14 months of prescription dispensation
data for all patients regardless of medication insurance
coverage (excluding HIV medications). Adherence was
calculated for each individual CHF medication using the
following formula:

% . .adherence no of days supply actual no of days
to refill

= (
) × 100

Due to the relatively high rate of adherence observed in
previous studies of patients with CHF [3, 27, 28], non-
adherence was defined as <90% mean refill adherence
with CHF medications.

Data were analysed using SPSS (version 13.0; SPSS
Inc., Chicago, IL, USA). Internal consistencies of the
various scales used in the study were assessed using
Cronbach’s a. Univariate analyses (c2 test for dichoto-
mous variables, Mann–Whitney U-test for ordinal data
and Student’s t-test for continuous variables) were per-
formed to compare the data from subjects who were
categorized as adherent and non-adherent (<90% mean
refill adherence to CHF medications). Significant vari-
ables (P < 0.10) were entered into a logistic regression
model (forward conditional method and verified using
backward conditional method) to identify the indepen-
dent predictors of non-adherence. This study was
approved by the St Paul’s Hospital Research Ethics
Board; written informed consent was obtained from all
participants.
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Results
Of the 819 patients identified, 469 were excluded for the
following reasons: unable to contact (n = 202), not inter-
ested (n = 158), not available for interview (n = 35),
unable to communicate effectively in English (n = 31),
signed consent form never received (n = 28), and Phar-
maNet data not available or did not meet inclusion cri-
teria (n = 15). The mean age of the clinic attendees was
61.7 � 14.4 years and 72.2% were male. Data were
obtained from 350 patients, whose baseline characteris-
tics are given in Table 1.

Refill non-adherence was found in 78 (22.3%) partici-
pants. One hundred and thirty-four (38.3%) patients
self-reported non-adherence (Morisky score >0), 38 of
whom also demonstrated refill non-adherence. Morisky
score >0 had a sensitivity of 0.49 and a specificity of
0.69 in detecting <90% refill adherence. Internal consis-
tencies of the various scales and subscales used in the
study were: HBM scale (0.46); Internal Locus of Control
scale (0.58); External Locus of Control – Powerful
Others subscale (0.68); and External Locus of Control –
Chance subscale (0.72); BAM – Necessity subscale
(0.81); BAM – Concerns subscale (0.67); Perceived
stress scale (0.78); and Morisky’s scale (0.18). Univari-
ate analysis of the scales/subscales used in the question-
naire against refill non-adherence is given in Table 2.
Other variables significantly (P < 0.10) associated with
refill non-adherence were: patient self-reported adher-
ence in per cent (P < 0.01); being a smoker (P = 0.01);
use of medications twice daily or less frequently
(P = 0.02); use of adherence aids (P = 0.06); born in
North America (P = 0.06); and use of antidepressants
(P = 0.08).

When significant variables from univariate analysis
were further analysed in a logistic regression model
(Table 3), answering positively to the HBM scale item
‘Have you changed your daily routine to accommodate
your heart failure medication schedule?’ became the best
independent predictor of refill non-adherence, followed
by use of medications twice daily or less frequently and
being a smoker.

Discussion
Perceived need to make major changes in the daily
routine in an attempt to accommodate the recommended
medication schedule, continuing smoking and fewer
medication administration times were found to be asso-
ciated with non-adherence in CHF patients. The only
health belief-related item independently associated with
non-adherence was the one regarding overcoming a
barrier in the HBM scale. However, this item was a

stronger predictor of non-adherence than most other
commonly studied demographic or clinical variables.

Most studies evaluating the association between
health beliefs and adherence have limited evaluation of
adherence to self-reported measures [17, 29–31]. An
inverse relationship between perceived difficulty with
treatments (including medications) and self-reported
adherence has been previously demonstrated in heart
failure patients [8]. Few studies have evaluated associa-
tions between health beliefs and objectively measured

Table 1
Characteristics of the study cohort (n = 350)

Characteristic
Number (%)/
Mean � SD

Male 243 (69.4)
Age (years) 61.2 � 12.6
New York Heart Association class

Class I 158 (45.1)
Class II 135 (38.6)
Class III 45 (12.9)
Class IV 1 (0.3)
Unknown 11 (3.1)

Time since diagnosis of heart failure (years) 7.3 � 8.3
Number of concurrent disease states 2.5 � 0.9
Number of clinic visits in the last 12 months 2.6 � 1.5
Number of heart failure medications used 4.0 � 1.3
Use of specific heart failure medications

b-Blockers 302 (86.3)
Angiotensin converting enzyme inhibitors 246 (70.3)
Furosemide 222 (63.4)
Digoxin 211 (60.3)
Spironolactone 199 (56.9)
Angiotensin receptor blockers 69 (19.7)
Hydralazine/nitrate 20 (5.7)

Number of total regular medications used 8.0 � 3.1
Frequency of daily medication use 2.5 � 0.94
Refill adherence of all medications (%) 98.5 � 6.5
Refill adherence of heart failure medications (%) 93.4 � 8.6
Use of adherence aids 186 (53.1)
Use of over-the-counter medications 302 (86.3)
Use of complementary medicine products 119 (34)
Use of antidepressants 70 (20)
Highest level of education

Elementary school 16 (4.6)
Some high school 68 (19.4)
High school graduate 78 (22.3)
Some university/college training 66 (18.9)
University/college undergraduate degree 71 (20.3)
Graduate degree (Masters, PhD, etc.) 18 (5.1)
No response 33 (9.4)

Born in North America 230 (69.9)
Current smoker 23 (6.6)
Lives alone � visiting caregiver 57 (18.4)
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adherence. Perceived barriers, based on the HBM, were
a significant predictor of both refill non-adherence and
self-reported non-adherence in a study of low-income
patients attending an outpatient anticoagulation clinic
[32].

The association between increased number of medi-
cations or administration times and higher adherence has
been reported earlier [27, 32, 33]. It is possible that, for
certain patients, taking a larger number of medications
may necessitate a higher level of attention to
medication-taking routine and thus improve adherence.
It appears that the CHF clinic patients evaluated in the
current study fit this description. Having a highly struc-
tured daily routine is known to be a strong independent
predictor of adherence [34]. For the patients in the
current study, it appears that needing to disrupt this daily
routine in an attempt to accommodate the prescribed
medication schedule leads to non-adherence. Failure to
abstain from smoking by itself could be considered as a
deviation from recommended disease management in
CHF and has been identified by others as a predictor of
medication non-adherence [35, 36]. It suggests that
patients who are non-adherent to nonpharmacological

Table 2
Univariate comparison of health beliefs in
adherent and non-adherent patients
(n = 350) Item

Refill
adherence <90%
(n = 78)

Refill
adherence �90%
(n = 272)

Health Belief Model scale
Perceived susceptibility score 6.8 � 2.0 6.8 � 1.9
Perceived severity score 7.2 � 2.0 7.3 � 1.7
Perceived benefits score 4.0 � 1.8** 3.6 � 1.4
Perceived barriers score 7.8 � 2.5 7.6 � 2.4
Perceived quality of medical care score 2.9 � 1.5 2.8 � 1.3

Health Locus of Control scale
Internal locus of control score 26.4 � 5.4 26.8 � 4.9
Powerful others locus of control score 25.2 � 5.5 25.6 � 5.9
Chance locus of control score 18.0 � 6.8 17.5 � 6.4

Beliefs About Medicine Questionnaire
Necessity score 19.7 � 4.1 20.5 � 3.2
Concerns score 12.3 � 3.9 12.2 � 3.8

Perceived Stress scale score 8.0 � 3.6 7.7 � 3.2
Morisky scale score >0 49.4** 35.2
†Have you changed your daily routine to

accommodate your medication
schedule?

66.2* 76.2

Data presented as mean � SD or %. Two-sided Student’s t-test used for compari-
son of means and c2 test used for comparison of proportions. †Results are listed as
the proportion answering ‘yes’ to the question. *P = 0.10; **P = 0.05.

Table 3
Logistic regression predicting refill adherence <90%
(n = 309)

Variable
Odds ratio
(95% CI) P-value

Use of medications twice
daily or less frequently

2.35 (1.20, 4.60) 0.01

Changed daily routine to
accommodate medication
schedule

2.35 (1.23, 4.52) 0.01

Smoker 2.42 (1.02, 5.75) 0.045
Morisky score >0 1.69 (0.93, 3.07) 0.09
Born in North America 1.52 (0.79, 2.91) 0.21
Health Belief Model –

Perceived benefits score
1.14 (0.94, 1.38) 0.18

Use of antidepressants 0.99 (0.48, 2.05) 0.98
Patient self-reported

adherence (%)
0.98 (0.95, 1.02) 0.36

Use of adherence aids 0.74 (0.41, 1.36) 0.34

Hosmer and Lemeshow goodness-of-fit P-value = 0.51.
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management are more likely to be non-adherent to their
recommended therapy.

According to DiMatteo et al. [37], patients with
depression are three times more likely to become non-
adherent than nondepressed patients. In the present
study, though use of antidepressants was associated with
non-adherence in univariate analysis, it was not an inde-
pendent predictor of non-adherence. Similarly, Morisky
score and self-reported adherence (%) also failed to be
significant independent predictors of non-adherence.
Poor internal consistency of Morisky scale has been
reported earlier [28]. In the present study, Morisky score
>0 had moderate sensitivity and specificity when veri-
fied against refill adherence. These suggest that self-
reporting offers a simple and useful tool for preliminary
adherence screening rather than for quantification of
adherence in research studies. Self-reported adherence
using Morisky scale is also qualitatively informative and
might be useful in identifying the reason for non-
adherence along with its detection in routine clinical
practice.

Our study has a few limitations. First, non-adherent
subjects may have been less likely to participate in the
survey and grant access to their confidential prescription
records, resulting in a selection bias. However, the study
participants were representative of the clinic attendees
with regard to their mean age and gender distribution.
Moreover, demographics and adherence patterns of our
patients were similar to those of another large CHF
cohort [35], confirming the significance of our findings
in other CHF populations. Nevertheless, it is possible
that the health beliefs of the nonparticipants, especially
those who declined to participate, were different from
those who participated. In a review of adherence in
patients with CHF (age range 51–81 years), younger
patients (mean age 54 years) and patients >85 years old
were found to demonstrate better adherence [38]. We
found no association between age and adherence in the
present study. However, the participants in our study
were younger and extrapolation of our findings to older
CHF patient cohorts should be done with caution. The
number of non-adherent patients in this cohort was rela-
tively small, limiting the power to detect potential pre-
dictors. Using prescription claims does not capture all
aspects of medication adherence as not all prescriptions
filled might have been taken as recommended. However,
the moderate concordance between self-reported adher-
ence and prescription refill data observed in the present
study and reported elsewhere [39] supports the validity
of the refill data. Lastly, the internal consistencies of the
health belief scales and subscales employed were mod-
erate. Nevertheless, when tabulated health belief scores

were replaced by individual health belief survey ques-
tions, the same predictors of non-adherence were
identified.

Perceived difficulty in overcoming a barrier to medi-
cation use was the main predictor of non-adherence in
this cohort of CHF patients. Our results highlight the
need for closer monitoring of pharmacotherapy in
patients who are non-adherent to nonpharmacological
management. Simple measures such as self-reporting
could be used for routine screening of adherence in CHF
patients during clinic visits. Regimen complexity should
not be considered in isolation when strategies for
addressing adherence issues are designed. Medication
regimens should be designed after accounting for exist-
ing routines to ensure that the new regimen has least
disruption on the daily routines of patients and their
families.

Competing interests: None declared.
This study was funded by Merck Frosst Canada Ltd.

Preliminary results from this study were presented at
the 2003 Canadian Cardiovascular Congress, Toronto,
Canada.

References
1 Yancy CW. Comprehensive treatment of heart failure:

state-of-the-art medical therapy. Rev Cardiovasc Med 2005; 6
(Suppl. 2): S43–57.

2 Evangelista LS, Dracup K. A closer look at compliance research
in heart failure patients in the last decade. Prog Cardiovasc Nurs
2000; 15: 97–103.

3 Bohachick P, Burke LE, Sereika S, Murali S, Dunbar-Jacob J.
Adherence to angiotensin-converting enzyme inhibitor therapy
for heart failure. Prog Cardiovasc Nurs 2002; 17: 160–6.

4 Chin MH, Goldman L. Factors contributing to the hospitalization
of patients with congestive heart failure. Am J Public Health
1997; 87: 643–8.

5 Chui MA, Deer M, Bennett SJ, Tu W, Oury S, Brater DC, Murray
MD. Association between adherence to diuretic therapy and
health care utilization in patients with heart failure.
Pharmacotherapy 2003; 23: 326–32.

6 Roe CM, Motheral BR, Teitelbaum F, Rich MW. Angiotensin-
converting enzyme inhibitor compliance and dosing among
patients with heart failure. Am Heart J 1999; 138: 818–25.

7 Opasich C, Febo O, Riccardi PG, Traversi E, Forni G, Pinna G,
Pozzoli M, Riccardi R, Mortara A, Sanarico M, Cobelli F, Tavazzi L.
Concomitant factors of decompensation in chronic heart failure.
Am J Cardiol 1996; 78: 354–7.

8 Evangelista L, Doering LV, Dracup K, Westlake C, Hamilton M,
Fonarow GC. Compliance behaviors of elderly patients with
advanced heart failure. J Cardiovasc Nurs 2003; 18: 197–206;
quiz 207–8.

J. George & S. J. Shalansky

492 63:4 Br J Clin Pharmacol



9 DiMatteo MR. Variations in patients’ adherence to medical
recommendations: a quantitative review of 50 years of
research. Med Care 2004; 42: 200–9.

10 Inciardi JF, Leeds AL. Assessing the utility of a community
pharmacy refill record as a measure of adherence and viral load
response in patients infected with human immunodeficiency
virus. Pharmacotherapy 2005; 25: 790–6.

11 Sherman J, Hutson A, Baumstein S, Hendeles L. Telephoning
the patient’s pharmacy to assess adherence with asthma
medications by measuring refill rate for prescriptions. J Pediatr
2000; 136: 532–6.

12 Morisky DE, Green LW, Levine DM. Concurrent and predictive
validity of a self-reported measure of medication adherence.
Med Care 1986; 24: 67–74.

13 Davis NJ, Billett HH, Cohen HW, Arnsten JH. Impact of
adherence, knowledge, and quality of life on anticoagulation
control. Ann Pharmacother 2005; 39: 632–6.

14 Krapek K, King K, Warren SS, George KG, Caputo DA, Mihelich
K, Holst EM, Nichol MB, Shi SG, Livengood KB, Walden S,
Lubowski TJ. Medication adherence and associated hemoglobin
a1c in type 2 diabetes. Ann Pharmacother 2004; 38: 1357–62.

15 George CF, Peveler RC, Heiliger S, Thompson C. Compliance with
tricyclic antidepressants: the value of four different methods of
assessment. Br J Clin Pharmacol 2000; 50: 166–71.

16 Leventhal H, Cameron L. Behavioral theories and the problem
of compliance. Patient Educ Couns 1987; 10: 117–38.

17 Horne R, Weinman J. Patients’ beliefs about prescribed
medicines and their role in adherence to treatment in chronic
physical illness. J Psychosom Res 1999; 47: 555–67.

18 George J, Kong DC, Thoman R, Stewart K. Factors associated
with medication nonadherence in patients with COPD. Chest
2005; 128: 3198–204.

19 Marinker M (ed). From Compliance to Concordance: Achieving
Shared Goals in Medicine Taking. London: Royal Pharmaceutical
Society of Great Britain 1997.

20 Marinker M. Personal paper: writing prescriptions is easy. BMJ
1997; 314: 747–8.

21 Ekman I, Andersson G, Boman K, Charlesworth A, Cleland JG,
Poole-Wilson P, Swedberg K. Adherence and perception of
medication in patients with chronic heart failure during a
five-year randomised trial. Patient Educ Couns 2005; 61:
348–53.

22 Janz NK, Becker MH. The Health Belief Model: a decade later.
Health Educ Q 1984; 11: 1–47.

23 Wallston KA, Wallston BS, DeVellis R. Development of the
Multidimensional Health Locus of Control (MHLC) Scales.
Health Educ Monogr 1978; 6: 160–70.

24 Horne R, Weinman J, Hankins M. The beliefs about medicines
questionnaire: the development and evaluation of a method for
assessing the cognitive representation of medication. Psychol
Health 1999; 14: 1–24.

25 Cohen S, Kamarck T, Mermelstein R. A global measure of
perceived stress. J Health Soc Behav 1983; 24: 385–96.

26 British Columbia Ministry of Health. http://www.healthservices.
gov.bc.ca/pharme/pharmanet/netindex.html Last accessed 30
May 2006.

27 Shalansky SJ, Levy AR. Effect of number of medications on
cardiovascular therapy adherence. Ann Pharmacother 2002; 36:
1532–9.

28 Shalansky SJ, Levy AR, Ignaszewski AP. Self-reported Morisky
score for identifying nonadherence with cardiovascular
medications. Ann Pharmacother 2004; 38: 1363–8.

29 Richardson MA, Simons-Morton B, Annegers JF. Effect of
perceived barriers on compliance with antihypertensive
medication. Health Educ Q 1993; 20: 489–503.

30 Byrne M, Walsh J, Murphy AW. Secondary prevention of
coronary heart disease: patient beliefs and health-related
behaviour. J Psychosom Res 2005; 58: 403–15.

31 Bane C, Hughes CM, McElnay JC. The impact of depressive
symptoms and psychosocial factors on medication adherence in
cardiovascular disease. Patient Educ Couns 2006; 60: 187–93.

32 Orensky IA, Holdford DA. Predictors of noncompliance with
warfarin therapy in an outpatient anticoagulation clinic.
Pharmacotherapy 2005; 25: 1801–8.

33 Billups SJ, Malone DC, Carter BL. The relationship between drug
therapy noncompliance and patient characteristics,
health-related quality of life, and health care costs.
Pharmacotherapy 2000; 20: 941–9.

34 Wagner GJ, Ryan GW. Relationship between routinization of
daily behaviors and medication adherence in HIV-positive drug
users. AIDS Patient Care STDS 2004; 18: 385–93.

35 Granger BB, Swedberg K, Ekman I, Granger CB, Olofsson B,
McMurray JJ, Yusuf S, Michelson EL, Pfeffer MA. Adherence to
candesartan and placebo and outcomes in chronic heart failure
in the CHARM programme: double-blind, randomised,
controlled clinical trial. Lancet 2005; 366: 2005–11.

36 Barr RG, Somers SC, Speizer FE, Camargo CA Jr. Patient factors
and medication guideline adherence among older women with
asthma. Arch Intern Med 2002; 162: 1761–8.

37 DiMatteo MR, Lepper HS, Croghan TW. Depression is a risk
factor for noncompliance with medical treatment: meta-analysis
of the effects of anxiety and depression on patient adherence.
Arch Intern Med 2000; 160: 2101–7.

38 van der Wal MH, Jaarsma T, van Veldhuisen DJ.
Non-compliance in patients with heart failure; how can we
manage it? Eur J Heart Fail 2005; 7: 5–17.

39 Garber MC, Nau DP, Erickson SR, Aikens JE, Lawrence JB. The
concordance of self-report with other measures of medication
adherence: a summary of the literature. Med Care 2004; 42:
649–52.

Short report

Br J Clin Pharmacol 63:4 493

http://www.healthservices

