~ Ve

OGpI T EA

6 UAOAT i

DOAI EET OAT i

DOUAA

Journal of Evaluationin Clinical Practice

International Journal of Public Health Policy and Health Services Research

Journal of Evaluation in Clinical Practice ISSN 1365-2753

Self-reported adherence by MARS-CZ reflects LDL
cholesterol goal achievement among statin users:
validation study in the Czech Republic

Katerina Ladova MSc," Petra Matoulkova PharmD, PhD,? Zdenek Zadak MD, PhD,* Karel Macek MD,
PhD,*® Pavel Vyroubal MD, PhD,® Jiri Vicek PhD? and Donald E. Morisky ScD, MSPH, ScM’

'Postgraduate Student, ?Assistant Professor, *Professor, Head of Department, Department of Social and Clinical Pharmacy, Charles University in
Prague, Faculty of Pharmacy in Hradec Kralove, Hradec Kralove, Czech Republic

“Professor, *Research Fellow, 3rd Internal Gerontometabolic Clinic, Teaching Hospital Hradec Kralove, Hradec Kralove, Czech Republic
Research Fellow, Outpatient Department, Teaching Hospital Hradec Kralove, Hradec Kralove, Czech Republic

"Professor, UCLA School of Public Health, Department of Community Health Sciences, Los Angeles, CA, USA

Keywords

LDL cholesterol, MARS, medication
adherence, self-reported adherence, statin,
validation

Correspondence

Ms Katerina Ladova

Faculty of Pharmacy in Hradec Kralove,
Department of Social and Clinical Pharmacy
Charles University in Prague

Heyrovskeho 1203, 500 05 Hradec Kralove
Czech Republic

E-mail: ladok5aa@faf.cuni.cz

Accepted for publication: 14 May 2014

doi:10.1111/jep.12201

Abstract

Rationale, aims and objectives Measuring self-reported adherence may contribute to
minimizing the risk of therapy failure. Hence, the main aim of the study was to assess the
psychometric properties of the Czech version of Medication Adherence Report Scale
(MARS-CZ) and its appropriateness for use in long-term statin therapy where goal levels
of low-density lipoprotein cholesterol (LDL-c) should be achieved.

Methods Anonymous structured interview was performed to determine self-reported
adherence by MARS-CZ in outpatients chronically treated with statins. At the same time,
medication records were reviewed for inclusion of patients into groups of those who
achieved and do not achieved LDL-c goal according to cardiovascular risk level. Reliability
and validity of MARS-CZ were tested as well as the relationship between adherence and
LDL-c goal achievement was examined.

Results A total of 136 (86.6%) patients completed the interview; mean age was 66.1 years;
49.3% were male. The mean score of MARS-CZ was 24.4 and showed positive skewing.
Satisfactory internal consistency (Cronbach’s o=0.54), strong test-retest reliability
(r=0.83, P<0.001; intra-class correlation = 0.63, 95% confidence interval: 0.35-0.81)
and positive correlation with eight-item Morisky Medication Adherence Scale (r =0.62,
P <0.001) were indicated. Low validity values were found between MARS-CZ and
12-item Short Form Health Survey mental and physical subscales. MARS-CZ score sig-
nificantly correlated with LDL-c goal achievement (P <0.05) when all patients who
achieved LDL-c goal (35%) reported high adherence to statin. MARS-CZ score also
correlated with cardiovascular risk level and doctor’s judgments on adjusting treatment
targets for each patient.

Conclusion This study proved MARS-CZ as an acceptable self-reported adherence
measure. In routine clinical practice, MARS-CZ could be helpful to reveal medication
non-adherence before the alteration of drug regimen and thereby contributing to enhance-
ment of statin therapy management.

Guidelines also tend to enforce the reduction of LDL-c even

Introduction and objective

Statins (HMG-CoA reductase inhibitors) belong among impor-
tant pharmacotherapy approaches in reduction of cardiovascular
(CV) risk in a broad spectrum of patients. It has been shown that
each 1 mmol L™ reduction in low-density lipoprotein cholesterol
(LDL-c) has been related to 20% major CV risk decrease
with further benefits of more intensive statin regimens [1,2].

more progressively to achieve target goals according to patient
risk level [3,4]. However, as shown in the multinational survey
Lipid Treatment Assessment Project 2 approximately one-third
of patients did not achieve the desired LDL-c goals and
only 30% of patients with chronic heart disease and 22 CV
risk factors reached the lowest recommended LDL-c level
(1.8 mmol L) [5].
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Non-achievement of LDL-c goals could not be considered only
as a problem of inappropriate drug management (e.g. low drug
dose, unsuitable type of drug) but other factors such as patient
non-adherence may contribute to therapy failure [6,7]. Medication
non-adherence has led to lower effectiveness, increased adverse
clinical outcomes [8], and certainly higher health care costs [9,10].
Therefore, measuring patient related adherence with established
assessment tools should be required to achieve optimal health
outcomes [10,11].

Although numerous direct and indirect methods have been pro-
posed, patient self-reported adherence measured by questionnaires
and interviews ensure time saving, inexpensive as well as easy to
fill and assess instruments enabling their simple application in
every day practices [12]. Moreover, a combination of self-reported
and objective adherence measures seems very preferable. This has
also been proven by studies observing the level of adherence along
with LDL-c goals achievement [13,14].

The five-item Medication Adherence Report Scale (MARS-5)
(©Professor Rob Horne) [15], which assesses non-adherent behav-
iour based on the evaluation of drug regimen frequency and which
has already been used in various settings, countries and diseases
[16-21], can be applied as a reasonably accurate instrument in
measuring self-reported adherence. Hence, the main objective of
the present study was to confirm the psychometric properties of the
Czech translation of MARS-5 (MARS-CZ). As we believe in the
very desirability of reporting clinically relevant data, we selected
LDL-c goal achievement in statin users as one of the criteria for
the construct validity of the self-reported instrument. To get an
insight into patient health behaviour (e.g. healthy adherer effect)
[22], we also gathered data on factors potentially influencing
medication adherence and therapy outcomes.

Materials and methods

Participants and data collection

The cross-sectional prospective pilot study was undertaken at the
Teaching Hospital Hradec Kralove (THHK) in cooperation with
the Faculty of Pharmacy in Hradec Kralove (Czech Republic). All
patients who attended three outpatient settings for dyslipidemia
and internal medicine in period from 20 March 2013 to 3 July 2013
were asked by doctors to participate in the study. To be included,
patients had to (1) had been on daily statin monotherapy at least for
3 months before entering the study; (2) be =18 years of age; (3)
had been examined for LDL-c level in the fasting state on the day
of or at least 2 weeks before visiting doctor; and (4) be able to
understand and communicate in Czech language with no discern-
ible cognitive impairment. Only patients who had signed the
informed consent were enrolled. The study was approved by the
Ethics Committee of THHK.

Face-to-face structured interviews were conducted to determine
self-reported medication adherence, socio-demographic (age, sex,
mother tongue, education, employment, living status and house-
hold income), lifestyle (smoking, diet and exercise) characteristics
and actual pharmacotherapy including over-the-counter (OTC)
drugs and food supplements. In respect of validation process,
quality of life was assessed. Interviews, standardized in written
protocol, were always conducted by one researcher (K.L.) and
took place in a discreet room on the day of a regularly scheduled
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appointment. Each interview lasted for approximately 10 to
15 minutes. Before each interview, the programme had been
explained to each patient by the researcher, patients were assured
of anonymity and advised to answer truthfully. Neither doctors nor
nurses had access to answers given by any of the patients. On the
day of the interview, medication records were reviewed for data
regarding medical history together with biochemical parameters.

The biochemical parameters assessment from all patients was
carried out in the same laboratory of THHK. LDL-c as the primary
aim of statin therapy was analysed using Modular PPE Chemistry
Analyser (Roche Diagnostics, Indianapolis, IN, USA). For each
patient, the CV risk and LDL-c goal achievement were calculated
according to an algorithm based on the European and Czech guide-
lines for dyslipidemia [3,23,24]. Target levels of LDL-c were
established for patients at very high, high, and moderate risk as
<1.8, <2.5 and <3.0 mmol L', respectively. There was no patient
with low CV risk in the study. Doctors’ judgments on adjusting
treatment targets were collected as well.

Instruments

Medication adherence was assessed by MARS-CZ. Additional
self-reported measures included well-established eight-item
Morisky Medication Adherence Scale (MMAS-8) [25] and
12-item Short Form Health Survey (SF-12v2) [26]. The choice of
instruments was based on the hypothesis that MARS-5 and
MMAS-8 scores will correlate in measuring adherence and, on the
other hand, MARS-5 and SF-12v2 physical and mental subscales
lack any relationship. Scoring of each scale, including the impli-
cation of missing data whenever necessary, was conducted in
accordance with developers’ guidance. For the study purposes,
questionnaires were adapted for statin therapy using the term
‘drugs lowering cholesterol’.

MARS-CZ consisted of five items generic across therapies
focusing on non-adherent behaviour. Patients were asked to indi-
cate the frequency of non-adherent aspects of drug administration
(‘forget to take’, ‘alter the dose’, ‘stop taking’, ‘decide to miss a
dose’ and ‘taking less than instructed’) rated on a five-point Likert
scale. Questions were composed in form of negative statements to
minimize social desirability and phrased in a non-threatening way
as if non-adherence was considered normal. Sum score ranged
between S and 25 as 1 point was for ‘always’, 2 for ‘often’, 3 for
‘sometimes’, 4 for ‘rarely’ and S for ‘never’ and was dichotomized
into high (223 points) and low (<23 points) level of adherence.

To obtain an instrument conceptually equivalent with the origi-
nal version, translation and validation process was needed. The
forward/backward translation of MARS-CZ was performed,
approved by the author of the original questionnaire (R. Horne)
and piloted among 15 healthy or chronically ill adults as had been
published previously [27]. The test-retest reliability was carried
out to ensure the stability of the scale. MARS-CZ accompanying
by MMAS-8, cover letter and prepaid return envelope were sent to
the first 50 patients approximately 4 weeks after the interview with
the request to complete the survey in respect of quality assurance.
No reminder was performed.

MMAS-8 was selected for its frequent use in measuring adher-
ence to chronic medications and for its good psychometric prop-
erties, simplicity, generalizability and reliability (o= 0.83) [25].
The generated Czech language version was made available
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(©Professor D. E. Morisky, unpublished). The MMAS-8 sum
scores ranged between 0 and 8 with recommended cut-offs <6 for
low, 6 to <8 for medium and 8 for high adherence.

Quality of life was measured by SF-12v2 [26], for which the
Czech translation was provided, a tool that enables the evaluation
of the patients overall physical and mental health. Sum score
ranged between 0 and 100 with 0 indicating the lowest and 100 the
highest level of perceived health. The first question of SF-12v2
focused on general health status was used additionally as a single
parameter in the study analysis.

Behavioural factors potentially influencing
adherence and therapy outcomes

Chronically treated patients may show higher inclination for
healthy behaviour [28]. Therefore, some behavioural factors taken
as preventive approach to lipid-lowering therapy were explored in
relation to self-reported adherence. Smoking, physical activity and
diet probably interacting with lipid metabolism (legume, fruit and
vegetables, vegetable oils and nuts, whole grain and psyllium) [3]
as well as patient self-medication were examined in this regard.

Statistical analysis

Summary statistics overall and by MARS-CZ adherence level
were calculated to describe patient characteristics and records
obtained from medication review. Groups were compared using
two-sided chi-square, Fisher exact or Goodman — Kruskal gamma
tests at the P < 0.05 level of significance. The scores of each scale
(MMAS-8 and SF-12v2 subscales) were calculated overall and by
MARS-CZ adherence level. Data analysis was conducted using
software R version 3.02 (R Foundation for Statistical Computing,
Vienna, Austria).

Reliability

The internal consistency of the scale was evaluated by Cronbach’s
alpha (o) coefficient [29] with the generally acceptable level of
internal reliability 0.7 even if lower levels have been proposed
[30]. Mean inter-item correlation was calculated since MARS-CZ
involves small number of items. Acceptable values ranged from
0.2 to 0.4. The test-retest reliability at a 4-week interval was
measured by Pearson’s correlation coefficient (r) and intra-class
correlation coefficient (ICC) assuming values above 0.8 and 0.6,
respectively, as reliable [31,32].

Validity

Convergent validity was evaluated between MARS-CZ and
MMAS-8 scores using Pearson’s r as well as divergent validity
which was established based on computing the correlations
between MARS-CZ and mental and physical subscales of
SF-12v2. Known groups’ validity was evaluated on LDL-c goal
achievements and doctors’ judgments.

Results

A total of eligible 157 patients were addressed, of which 136
(86.6%) completed the interview and were included into the analy-

© 2014 John Wiley & Sons, Ltd.
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Table 1 Sum scores of MARS-CZ and MMAS-8 (n = 136)

Min—max Interquartile
Mean Median SD range range
MARS-CZ 24.4 25 1.2 19-25 24-25
MMAS-8 73 7.8 1.0 2.5-8 7-8

MARS-CZ, Medication Adherence Report Scale — Czech version;
MMAS-8, eight-item Morisky Medication Adherence Scale; SD, stand-
ard deviation.
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Figure 1 Score distribution on Medication Adherence Report Scale -
Czech version (MARS-CZ).

sis. No participant was excluded due to non-completion of more
than 1 item of MARS-CZ or MMAS-8. Single missing item was
substituted by the median score of all respondents [33]. One par-
ticipant was excluded from test-retest because of not completing
any item. The proportion of men (67; median age 67 years) and
women (69; median age 67 years) was almost the same; all of them
understood and spoke Czech as their mother tongue.

All the sum scores of self-reported adherence measures used in
the study are displayed in Table 1. The distribution of MARS-CZ
sum score was skewed (Fig. 1), which was supported by facts that
mean MARS-CZ score was 24.4 and only 10 (7.4%) participants
indicated low adherence score. Characteristics of study partici-
pants according to the level of adherence by MARS-CZ are dem-
onstrated in Table 2. Men showed lower adherence than women
(P =0.008). Statistically significant difference was only found in
relation to monthly household income and the level of CV risk
(P <0.05).

None of the lifestyle characteristics significantly correlated with
adherence by MARS-CZ except the current use of OTC drugs or
food supplements (P < 0.05). Some patients probably supposed
the positive effect of physical activity, diet and non-smoking on
their CV risk or overall health because 71.3% patients stated that
they pursue physical exercises, 94.8% patients reported consum-
ing fruit or vegetables and 69.1% whole-grain food daily or
weekly. Consistently, more than 80% patients were non-smokers.
On the other hand, no patient referred to any consumption of red
yeast rise and phytosterols directed for potential beneficial effect
on LDL-c levels [3] providing an accompanying or alternative
therapeutic lipid-lowering option [34]. Drugs (e.g. phenytoin,
carbamazepine, St. John’s wort) influencing LDL-c levels were
addressed but no patient used them.
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Table 2 Study participant characteristics in accordance with MARS-CZ
adherence level

Low High
adherence  adherence

Total (MARS-CZ  (MARS-CZ

sample <23) 223)
Characteristics n=136 n=10 n=126
Mean age (SD) 66.1(10.7) 65.5(9.9) 66.2 (10.8)
Sex (%)*
Male 67 (49.3) 9(90.0) 58 (46.0)
Female 69 (50.7) 1(10.0) 68 (54.0)
Living alone (%) 31 (22.8) 1(10) 30 (23.8)
Highest education level (%)
Basic 11(8.1) 0(0) 11(8.7)
Secondary 102 (75.0) 8 (80) 94 (74.6)
University 23 (16.9) 2 (20 21(16.7)
Working status (%)
Employed 26 (19.1) 2 (20) 24 (19.0)
Unemployed 1{0.7) 0(0) 1(0.8)
Retired 98 (72.1) 7(70) 91 (72.2)
Self-employed 11 (8.1) 1(10) 10(7.9)
Household income (%)**
<9.999 CZC 28 (20.6) 1(10) 27 (19.0)
10.000-19.999 CZC 60 (44.1) 2 (20) 58 (46.0)
20.000-29.999 CZC 26 (19.1) 3(30) 23(18.3)
30.000-39.999 CZC 12 (8.8) 4 (40) 8(6.3)
40.000-49.999 CzC 110.7) 0(0) 1(0.8)
> 50.000 CZC 7(5.1) 0(0) 7(5.6)
Drugs
Mean number of drugs (SD) 5.3 (3.0 5.3(2.7) 5.3 (3.0
> 5 drugs (%) 56 (41.2) 5 (50.0) 51 (40.5)
OTC drugs/food 78 (57.4) 2(20) 76 (60.3)

supplements (%)*

Cardiovascular prevention (%)
Primary 90 (66.2) 5 (50.0) 85 (67.5)
Secondary 46 (33.8) 5 (50.0) 41 (32.5)
Cardiovascular risk (%)*
Very high 70 (51.5) 9 (90) 61 (48.4)
High 35 (25.7) 1(10) 34 (27.0)
Moderate 31(22.8) 0(0) 31(24.6)
Blood pressure
Mean systolic (SD) 135.9 (15.6) 145.0(17.3) 135.2 (15.3)
Mean diastolic (SD) 80.8 (8.1) 84.5(9.8) 80.5 (7.9)

*Significant difference among adherence groups (P < 0.05).

"Total sample was 134.

CZC, Czech crown (~0.037 Euro in February 2014); MARS-CZ, Medica-
tion Adherence Report Scale — Czech version; OTC, over-the-counter;
SD, standard deviation.

Reliability

Cronbach’s o for MARS-CZ was 0.54, which is considered to be
poor, still acceptable level of internal consistency as well as the
value 0.21 of the mean inter-item correlation. Item to total corre-
lation of MARS-CZ ranged from 0.35 to 0.60 (Table 3). The
test-retest survey was completed by 29 participants where the
mean (standard deviation; SD) score of MARS-CZ after test-retest
was 24.1 (1.3). Pearson’s r was 0.83 (P <0.001) and ICC value
was 0.63 [95% confidence interval (CI): 0.35 - 0.81] indicating
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Table 3 Internal consistency of MARS-CZ*

Corrected item-total Cronbach’'s o

Mean (SD) correlation if item deleted
Question 1 4.68 (0.59) 0.35 0.33
Question 2 4.96 (0.26) 0.37 0.08
Question 3 4.90 (0.36) 0.56 0.48
Question 4 4.88 (0.45) 0.60 0.48
Question 5 4.98 (0.19) 0.52 0.25

*Cronbach's o was 0.54.
MARS-CZ, Medication Adherence Report Scale — Czech version; SD,
standard deviation.

Table 4 Correlations between MARS-CZ score and other self-reported
measures

Correlation coefficient P-value
MMAS-8 0.62 <0.001
Physical subscale 0.14 0.098
Mental subscale 0.1 0.183

MARS-CZ, Medication Adherence Report Scale — Czech version;
MMAS-8, eight-item Morisky Medication Adherence Scale.

strong reliability. Only one participant had lower adherence score
by MARS-CZ in the second survey administration compared to
data obtained by the interview. Although slight decrease of adher-
ence score was reported by 11 and slight increase by two partici-
pants, no change has been noticed at individual adherence sum
scores.

Summary scores and reliabilities of MMAS-8
and SF-12v2 subscales

Descriptive values of MMAS-8 are demonstrated in Table 1 where
15 (11.0%) participants had low, 54 (39.7%) medium and 67
(49.3%) high level of adherence, respectively. Cronbach’s o for
MMAS-8 in this survey was 0.45 and test-retest reliability
expressed by Pearson’s r was 0.71 (P <0.001) and by ICC was
0.49 (95% CI: 0.16 —0.72). Mean (SD) and median scores of
SF-12v2 physical subscale were 45.4 (11.2) and 47.6, whereas
mental subscale 52.3 (9.2) and 53.6. The mean (SD) and median
scores of SF-12v2 general health were 52.0 (23.0) and 60.0, with
no significant correlation according to MARS-CZ adherence level.

Validity

Convergent and divergent validities of MARS-CZ with MMAS-8
and SF-12v2, respectively, are demonstrated in Table 4. Signifi-
cant correlation was found between MARS-CZ and MMAS-8 and,
as expected, low validity values were found between MARS-CZ,
mental and physical subscales of SF-12v2. Moreover, significant
correlation between level of adherence by MARS-CZ and LDL-c
goal achievement (P <0.05) was observed. All patients who
achieved LDL-c goal (34.8%) reported high adherence to statin
therapy, whereas 9 from 10 patients reporting low adherence did
not achieve LDL-c goal. Doctors’ judgments (categorized as goal
cholesterol achieve, goal cholesterol non-achieve or boundary goal

© 2014 John Wiley & Sons, Ltd.
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cholesterol), analysed by Goodman — Kruskal gamma test, also
correlated with MARS-CZ (P < 0.05). Additionally, among bio-
chemical parameters, only high-density lipoprotein cholesterol
(HDL-c) levels showed significant correlation with adherence by
MARS-CZ (P <0.05). Score by MMAS-8 did not significantly
correlate with LDL-c goal achievement.

Discussion and conclusion

Self-reported medication adherence is the most easily applicable
tool to identify limitations in patient behaviour to the given treat-
ment plan with the aim to reach more comprehensive care of
patients with chronic therapy. The Czech translation of well-
established MARS-5 with satisfactory psychometric characteris-
tics provided in the present study can positively contribute to these
findings.

The internal consistency of MARS-CZ was lower compared
with the original English versions [15,17,21] but mostly showed
closer outcomes with other translated versions in all reliability
parameters [19,20]. Since the mean inter-item correlation and
results of test-retest survey remained within reference values, the
reliability of the scale had thus been predicted. It is noteworthy
that the already validated Czech version of MMAS-8 showed the
value of Cronbach’s o 0.45, which is considered to be below the
acceptable level. Similar results were demonstrated in a study by
Bick et al. [20] comparing the Swedish version of MARS-5 and
4-item Morisky Medication Adherence Scale (MMAS-4) in two
cohorts of patients with bipolar disorder (ot was 0.37 and 0.45,
respectively). However, MMAS-4 has often showed poor psycho-
metric properties [35], thus we chose the eight-item scale because
it had better psychometric properties in the original study [25].
Since being aware of that in validation studies, lower values of its
translated version have been demonstrated [30,36].

Even if the correlation between MARS-CZ and MMAS-8 in the
present study indicated potential differences between these two
instruments, it was still considered to be sufficient. One of the
suggested explanations for the above mentioned differences could
be that not each questionnaire is suitable for the same cohort of
patients. Such explanation is however not very probable since both
instruments have been chosen according to their previous use in
patients with CV diseases, most often suffering from asympto-
matic conditions (e.g. hypertension [25], dyslipidemias and [14]
diabetes mellitus [37]), or in patients involved in primary CV
prevention [19]. Discrepancies may also be explained by the way
of expression of adherence problems in each questionnaire.
MARS-CZ enables patients answering on Likert scale, a method
perhaps more comfortable and less prescriptive than dichotomous
responses. Further, MARS-CZ offers general statements focused
on patients’ tendency to avoid taking medication, adjusting doses,
etc. other than prescribed by the doctors. In contrast, MMAS-8
items are more specific and describe reasons why patients might be
non-adherent (e.g. forget taking medication when travelling,
taking medication everyday can be weary).

Similarly to other studies, the majority of participants reported
high adherence and data showed positively skewed distribution.
This could also be demonstrated by counting up the total MMAS-8
score of patients with high and medium adherence, in which case
the total would be comparable with patients having high adherence
by MARS-CZ score (89.0% vs. 92.6%). Consequently, self-

© 2014 John Wiley & Sons, Ltd.
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reported adherence is compatible with the identification of non-
adherence problems in long-term therapies. Still, adherence
overestimation mostly caused by social desirability and non-
admitting of non-adherence in order to avoid disappointment of
health care professionals ought to be taken into account too [12].
Moreover, the present study was carried out in tertiary setting;
therefore, patients might have relied even more on their doctors, as
they considered them to be the elite of medicine. The positive
skewing might have also emerged due to dichotomizing adherence
into two categories and based on this assumption, downgrading of
cut-offs may be suggested [18]. Unfortunately, the uniform scoring
of MARS-CZ had not been defined and we are inclined to predict
that the reduction of the total score of high adherence may allow to
include patients with higher tendency to alter the treatment plan. If
we, for instance, assume the score of 20 and more points for high
adherence [18], only two patients from our study sample would
have reported low adherence. Moreover, patients would be con-
sidered adherent even if they answer ‘sometimes’ two times or
‘rarely’ to all items on the scale. Nevertheless, the most reliable
cut-off should be evaluated.

Correlation analyses with other self-reported measures are the
most often selected methods in validation studies [19,27]. In addi-
tion, quantifying self-reported adherence has been validated by
comparing reported adherence with clinical outcome measures
(e.g. blood pressure, glycaemia) [25,36]. For the purposes of the
present study, LDL-c goal achievement has been chosen as the
main outcome of long-term statin therapy. Positive correlation
with MARS-CZ provides the study with a unique character, per-
formed by easy structured questioning. This technique may prove
helpful in statin therapy management to reveal non-adherence
before the alteration of drug regimen and emphasize its value in
outpatient settings. The relationship between LDL-c goal achieve-
ment and adherence was consistent with other studies concerning
self-report adherence as well as prescription refills [14,38]. High
adherence has been also associated, as in the present study, with
the increase of HDL-c level [39]. This supports the importance of
alerting to the non-adherence behaviour if clinical outcomes are
not reached. Bermingham et al. [14] proved strong relationship
between LDL-c goal achievement and adherence score by
MMAS-4, which result has not been supported by our results with
MMAS-8.

About one-third of patients did not achieve LDL-c goals accord-
ing to their CV risk, which was compatible with results by Lipid
Treatment Assessment Project 2 [5]. Because CV risk level sig-
nificantly correlated with adherence by MARS-CZ too, and the
majority of LDL-c non-achievers reporting low adherence were in
very high CV risk, it is necessary to optimize therapy management
more appropriately so as to lead to effective prevention and reduc-
tion of CV complications [8].

Based on the individual approach of the doctor’s evaluation of
patients, CV conditions were additionally analysed due to not
having more than one biochemical parameters measure from each
patient and the consequent inability to assess the desired level of
LDL-c goal achievement by some patients. According to the
doctors’ judgments, the percentage of patients achieving goal cho-
lesterol level was higher (56%) than in biochemically determined
LDL-c achievers (35%). Since the correlation of doctors’ judg-
ments with self-reported adherence was also positive, it may be
applicable in further research and especially in clinical practice.
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The data obtained in the present study suggested that self-
reported adherence has stronger relations with male gender as well
with monthly household income. Furthermore, in the previous
Czech study by Matoulkova et al. [27], significant correlations
between MARS-CZ and beliefs about medication were shown,
which was supported by the results from studies running on
English version [15]. In the present study, no association was
found between self-reported adherence and lifestyle characteris-
tics, with the exception of self-medication, which may potentially
cause adherence bias.

The present study has several limitations. First, the number of
participants could explain the lower values of internal consistency
compared with English versions. On the other hand, all the reli-
ability parameters of MARS-CZ were within the accepted ranges,
which support the reliability of the scale at an early stage of
research [40] even if it should be verified by a mail questionnaire
survey. Another limitation was the tertiary setting itself. Therefore,
it would be needed to enlarge this type of study in primary health
care facilities, which may yet be more problematic in terms of data
inconsistencies. Thus, tertiary institutions seem to be more appro-
priate for validation studies. The adherence level reported by our
participants was very high showing some potential biases, which
could affect the generalizability of research outcomes. In point of
its relevance, however, further studies can rely on our findings.
Furthermore, it should be recommended to analyse adherence
according to more LDL-c measures over time and assess doctors’
awareness of targeting LDL-c levels because we did not verify it
since doctors’ judgments were only secondary aim of the study.

In conclusion, the Czech version of MARS-5 was shown to be
an acceptable instrument in measuring self-reported adherence to
the therapy. It is a short and simple questionnaire that can be used
by trained health professionals in face-to-face interviews. Even
more, it can also be used in research studies on medication taking
behaviour. Findings of the present study proved convergent and
divergent validity of MARS-CZ as well as positive correlation
with LDL-c goal achievement in outpatient settings. However,
these results should be confirmed by further studies to ensure their
generalizability. In routine clinical practice, MARS-CZ could be
an appropriate tool for alerting to the medication non-adherence in
patients chronically treated with statins and thereby contributing to
enhancement of therapy management.
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Introduction

Abstract

Rationale, aims and objectives Different designs of studies monitoring adherence may
cause bias and subsequent unavailability to compare results. Healthy adherer effect (HAE)
is a type of bias reflecting patient behaviour. It cannot be easily monitored in study
population and can favourably affect health outcomes that may be incorrectly attributed to
drug therapy. The aim of this paper was to assess the HAE impact on health outcomes of
studies concerning medication adherence.

Methods Systematic review of literature from PubMed, EMBASE and Cochrane Register
of Controlled Trials identified all randomized controlled or observational studies dealing
with HAE. Included studies were analysed with respect to relationships between HAE,
adherence to therapy and health outcomes.

Results Seven studies were identified — two randomized controlled and five cohort studies.
Significant occurrence of HAE in relation to mortality was not observed while one study
indicated the presence of HAE in relation to surrogate (bone mineral density). Cohort
studies were mainly based on drug class effect, but HAE was not revealed. Factors
associated with patient behaviour (e.g. smoking, regular preventive screening) were also
not clearly associated with the occurrence of HAE, but their inclusion in design of cohort
studies can help to detect health seeking behaviour.

Conclusion Only a few studies concerning HAE were found, but they did not obtain any
consistent conclusions. HAE impact was supposed particularly on treatment outcomes that
may be easier affected by patient behaviour. However, researchers and clinicians should be
still aware of HAE, interpret results carefully and verified them in further studies.

patients follow the advice of health care professionals. This range
reflects patient behaviour in relation to drug use as well as other

Adherence to therapy is an issue we meet still more frequently. It
should not be neglected in the treatment strategy to address any
nosologic units, as it is a highly variable factor affecting the
response to therapy. Especially in long-term chronic diseases, non-
adherence presents a global problem of crucial importance and
may have not only health, but also social and economic conse-
quences [1]. Emphasis on adequate adherence is therefore one of
the pillars of minimizing risks of therapy [2].

Adherence is the matter of many research works. However, its
understanding varies across studies that may lead to difficulties in
the comparability of final results. Typical pitfall is terminological
inconsistency, or how to evaluate and measure adherence, respec-
tively. Usually, we use the definition of the World Health Organi-
zation, which describes adherence as the extent to which the

non-pharmacological interventions of health care workers [1].
Adherence may be referred to as a synonym for compliance [3] or
more typically involves compliance and persistence [4]. The best
option of adherence quantification is by way of evaluation of
compliance (i.e. medication possession ratio or proportion of days
covered) and persistence separately [5]. Measuring adherence
is most often performed by self-report surveys and by analysis
of prescription refill databases [6]. However, it is questionable
whether every single instrument is sufficiently accurate and sensi-
tive and if they are combined well with each other [7].

In addition to the definitions of terms and methods of measuring
adherence, adherence may be influenced by the character of study
population and therapeutic interventions, that is, all that may limit
the ability to test the specific relationship between adherence to

Journal of Evaluation in Clinical Practice 20 (2014) 111-116 © 2013 John Wiley & Sons, Ltd. 1M
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therapy and health. As important determinants of adherence, there
are factors based on patient behaviour, his/her attitudes, knowl-
edge, expectations or opinions related to the treatment. These
determinants vary individually and depend on the treatment plan
[8]. Based on the behavioural indicators of the medication, or
overall health, we may further identify adherence affecting phe-
nomena and bias, such as the so called healthy adherer effect
(HAE). However, such phenomena do not allow easy monitoring
in study population, and the assessment of the extent of their
influence may present difficulties either. The term bias is under-
stood as any systematic error or deviation that can confound the
final outcomes [9].

HAE was first named in 1980 [10]. It occurs in patients with
high adherence to therapy and patients who also have a higher
adherence to other treatments or health seeking behaviour (e.g.
undergoing regular vaccinations, preventive medical check-ups
and recommended screening unrelated to the disease itself, or
follow healthy lifestyle). Any favourable effect on health outcomes
can then be incorrectly attributed to drug therapy examined in the
study [11,12]. The only metaanalysis focusing on HAE examined
the relationship between medication adherence and mortality in
more than 46 000 patients [13]. This study was motivated by an
apparent paradox arising from previous works that indicated a
reduced risk in mortality and morbidity in patients with high
adherence to placebo. As shown in the metaanalysis, the risk of
mortality decreased to about half in patients with high adherence
to the active drug therapy and even to placebo and supported the
assumption of HAE to be the link between medication adherence
and a tendency to care of own health [13].

The aim of this paper was to assess the HAE impact on health
outcomes of studies concerning medication adherence.

Methods

The paper gives a systematic overview of the literature from
PubMed and EMBASE databases and Cochrane Central Register
of Controlled Trials. Randomized controlled or observational
studies dealing with HAE were included in the review and were
searched using the keywords or phrases or the MeSH (Medical
Subject Headings) Terms ‘adherer’ or ‘healthy adherer’ or ‘healthy
adherers’ or ‘healthy adherer effect’ or ‘healthy adherer bias’, in
the period 1950 to March 2013, limited to publications written in
English. The earlier terms ‘compliance bias’, or ‘adherence bias’,
part of which HAE has been reported, were also added to the
search. Any papers in form of editorials, conference abstracts,
comments, letters, experimental studies on animal models, eco-
nomic analyses, reviews and metaanalysis were excluded. Conse-
quently, abstracts of publications were revised and included
studies analysed in respect of relationships between HAE, medi-
cation adherence and health outcomes.

Results

As shown in Fig. I, seven publications were identified for this
review, of which two were randomized controlled trials and five
observational cohort studies. Table 1 demonstrates characteristics
of these studies.

Two studies (Table 2) monitored HAE in measuring adherence
to placebo and its effect on mortality, morbidity or surrogate.
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Identified from
databases:
83 records

Duplications excluded
7.

56 records

Comments, conference
abstracts, editorials,
letters, reviews etc.
excluded (39).

17 records

Records excluded after
abstracts reviewing

(10).

Analysed in the
review:
7 publications

Figure 1 Search for relevant studies.

Significant occurrence of HAE in relation to mortality was not
observed, while one study indicated the presence of HAE in rela-
tion to surrogate. Behaviour parameters possibly associated with
the occurrence of HAE in these studies were taken into account
only in case of smoking and self-reported heath status [14,15].

Obias-Manno et al. [14] were the very first focused on the
occurrence of HAE. They analysed whether HAE outweighs the
antiarrhythmic effect of given antiarrhythmics, which in turn
increase mortality. They provide evidence of significant depend-
ence of adherence to pharmacotherapy on mortality in patients
with rhythm disorders, but no such placebo dependence was
noticed. Among the possible reasons of the lack of HAE, any of the
various causes of mortality in patients with ventricular arrhythmias
in relation to the presence of the ischemic disease were considered.
Health seeking behaviour had low impact on mortality associated
with arrhythmias whereas complications in the form of sudden
cardiac death may have occurred unexpectedly in apparently
healthy persons. Responsible health seeking behaviour (non-
smoking included) and the resulting incidence of HAE did not play
an important role in determining adherence to treatment and health
outcomes [14].

Demonstrable effects of HAE were not detected neither by
reducing the risk of fracture in women in primary and nor in the
secondary prevention of osteoporosis, although a considerable
decrease in risk of hip fractures was detected in patients with high
adherence to placebo [15]. Significant associations were observed
between high adherence to placebo and reduced loss of bone
mineral density in hip than in group of women with poor adher-
ence to placebo. While evaluating HAE the authors observed

© 2013 John Wiley & Sons, Ltd.






