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Background: Medication adherence can be essential for improving health outcomes. Patients
with multiple chronic conditions, often receiving multiple medications, are at higher risk for
medication nonadherence. Previous research has focused on concordance between patients and
providers about which medication should be taken. However, the question of whether patients
and providers are concordant in rating actual medication intake has not been answered as yet.
This study aimed to explore the extent and predictors of patient – provider concordance in rating
medication adherence in patients with multiple chronic conditions.
Methods: Overall medication adherence was measured by self-report (Medication Adherence
Report Scale, MARS-D) in a sample of 92 patients with multiple chronic conditions. Twelve
treating primary care physicians were asked to rate medication adherence in these patients using
a mirrored version of the MARS-D. Concordance between external rating and self-reported
medication adherence was analyzed descriptively. Predictors of concordance in rating medication adherence were explored in a multilevel analysis.
Results: Patients rate their medication adherence markedly higher than their general practitioner.
Accordingly, the percentage of concordance ranges between 40% (forgot to take medication)
and 61% (deliberately omitted a dose). In multilevel analysis, concordance in rating medication adherence was positively associated with being the single primary care provider (β 2.24,
P , 0.0001) and frequent questioning about medication use (β 0.66, P = 0.0031). At the patient
level, “not [being] married” (β −0.81, P = 0.0064) and “number of prescribed medications”
(β −0.10, P = 0.0203) were negative predictors of patient – provider concordance in rating
medication adherence.
Conclusion: Concordance for rating medication adherence between general practitioners and
their patients was low. Talking about medication on a regular basis and better continuity of care
may enhance patient – provider concordance in rating medication adherence as a prerequisite
for shared decisions concerning medication in patients with multiple chronic conditions.
Keywords: patient – provider concordance, medication adherence, primary health care,
multimorbidity, communication

Introduction
In primary care, the patient – physician relationship plays a pivotal role in optimal
chronic care including the long-term management of risk factors, lifestyle interventions,
and support of medication adherence.1–3 Patients with multiple chronic conditions in
particular demand patient-centered care.4–6 However, these patients tend to be clinically
complex and require extensive consultation time, and providers face the challenge of
addressing these needs in brief patient encounters.7,8
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Patient – provider concordance, ie, consent between
patients and their doctors regarding health-related tasks, for
example medication, is seen as an indicator of collaboration
between patients and health care providers which requires
communication and shared decision-making,9,10 and has previously been evaluated in different settings. Patient – provider
concordance about the most relevant health conditions
affecting patients with multimorbidity is seen as an indicator of a good patient – physician relationship.11 Agreement
between patients and physicians regarding the diagnosis and
treatment plan is associated with better health outcomes.12,13
In contrast, inadequate communication between patients and
providers is an important cause of discordance, which can
have serious consequences, including unsafe management of
medication.14 Finally, a recent study suggests that patient –
provider concordance is a relevant predictor of medication
adherence.15
Constant medication intake is a demanding issue,
especially for patients with multiple chronic conditions.
Commonly, this patient group receives multiple medications, which are associated with a higher risk for medication
nonadherence.16 This could undermine quality of care and
lead to poor health outcomes.17 Accordingly, improving
medication adherence is an important task in primary care.18
In this context, it is essential that general practitioners know
whether and to what extent patients actually take their prescribed medication.
However, previous research and discussion has focused
on concordance between patients and providers about the
“what” and “how” of a medication regime. The question of
whether patients and providers are concordant in rating actual
medication intake has not been answered as yet. To fill this
void, our study aimed to explore how general practitioners
rate medication adherence in patients with multiple chronic
conditions and which factors influence concordance between
externally rated and self-reported medication adherence. The
results will contribute to a more comprehensive understanding of the complex process of improving medication adherence in patients with multiple chronic conditions.

Materials and methods
Study sample
This study was part of a set of exploratory studies aimed
at developing a complex care management intervention for
multimorbid patients at high risk for future hospitalization.
The study was given ethical approval by the institutional
review board of the University Hospital Heidelberg prior to
beginning the study (S-052/2009). The study complied with
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the tenets of the Declaration of Helsinki. All participants
gave their written informed consent.
To identify patients likely to benefit from care management programs, insurance claims data for a systematic sample
of all beneficiaries of the General Regional Health Fund in
a region of Baden-Wuerttemberg, Germany, were obtained
from 10 primary care practices in 2008 and 2009. The
10 primary care practices (six single practices and four group
practices) were recruited from rural areas (five practices) and
from urban areas (five practices). Within these practices,
high-risk individuals for whom a hospitalization within the
next 12 months was considered most likely were either identified by predictive modeling based on claims data or referred
by their primary care physician (the general practitioner).
The risk of future hospitalization was evaluated by subjective criteria determined by the general practitioner. For
participants identified by the predictive model, a likelihood of hospitalization above the 90th percentile was set
as the cutoff value for inclusion. Details on case finding
and recruitment of participants for this study are published
elsewhere.19 Additional inclusion criteria were concomitant
type 2 diabetes, chronic obstructive pulmonary disease,
chronic heart failure, late-life depression (age . 60 years),
or any combination of these index conditions. Patients with
the following conditions were excluded from participation:
dementia, dialysis, active cancer disease under medical treatment, permanent nursing home residency, and being under
palliative care. Minors (age , 18 years) were also excluded.
Recruitment of patients was done between December 2009
and April 2010.

Study measures
All identified patients were asked to complete a paper-based
questionnaire handed out by their general practitioner. After
completion, it was sent back to the University Hospital
Heidelberg for evaluation by surface mail in a stamped
addressed envelope. The questionnaire included the
Medication Adherence Report Scale (MARS-D)20 measuring
self-reported overall medication adherence with five items
on a five-step Likert-scale with values in the range of 5–25.
Higher values indicate higher medication adherence. In
addition to that, patients were asked to complete the Health
Care Climate Questionnaire21 measuring perceived autonomy
support by physicians as well as additional questions about
sociodemographic characteristics (eg, age, gender, living with
partner).22 The number of medicines taken by participants was
measured as a mean of parallel refilled medications in four
quarters in 2009 as documented in pharmacy claims.
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At the practice level, the general practitioner completed
a questionnaire including aspects to characterize the practice
according to size, location, and number and roles of practice
staff. Additionally, general practitioners were asked to fill
out a questionnaire for every patient which included, among
other variables, a rating of medication adherence. Therefore,
the items of the MARS-D were rephrased to mirror the instrument as an external rating scale (MARS-GP).

Data analysis
In a first step, we descriptively measured concordance in
rating medication adherence between patients and general
practitioners by comparing scores on the MARS-D and the
MARS-GP. By giving one point for each concordantly rated
value, we calculated a sum score of overall concordance
ranging from 0 (no concordantly rated item) to 5 (five concordantly rated items).
For multivariable prediction, a series of linear models
was estimated to assess the effect of variables at the practice
and patient level on sum scores of overall concordance.
Because of the hierarchical data structure, multilevel
analysis was performed to take into account dependence
between patient outcomes (level 1) and primary care practices (level 2). Multilevel linear analysis started with a twolevel null (empty) model with no predictor variables in the
fixed part and only the intercepts in the random part of the
model (M1). This model could be used as a reference for
comparing the size of contextual variations in subsequent
models. Next, practice-level characteristics were included as
fixed effects (M2). Finally, we added patient-level variables
in the fixed part of the third model (M3).
Descriptive statistics for practice-level and patient-level
characteristics were calculated. Only patients with complete
data for all explanatory variables considered in the final
model were included in the analysis. The characteristics
of these patients were compared with those for the patients
who had to be excluded because of lack on information on
explanatory variables. Continuous data were summarized
using means and standard deviations. Categorical data are
presented as frequency counts and percentages. Fixed-part
results of the final two-level linear model (M3) followed
by the random-part results of all three models (M1–M3)
are reported. Variance partition coefficients in each level
were calculated using the restricted maximum likelihood
method; the corresponding intraclass correlations at the
practice and country level are provided. Finally, the proportion of variance explained at each level is presented for
models M2–M3.

Patient Preference and Adherence 2012:6

Concordance and medication adherence

Because this was an exploratory analysis, the significance
level was set to 5% (two-sided) and no adjustment for multiple testing was performed. All descriptive analyses were
carried out using IBM SPSS software version 19 (SPSS
Inc, Chicago, IL). Multilevel analysis was done using SAS
Enterprise Guide 4.2 (SAS Inc, Cary, NC).

Results
Sample characteristics
Of 376 potentially eligible patients, 153 patients agreed to
participate in the survey (40.7%). Patients not participating
in the survey were in the same age group (71.0 versus
71.1 years, P = 0.90) and had a similar gender distribution
(59.7% versus 53.8% female, P = 0.28) but suffered from
higher comorbidity levels (Charlson Comorbidity Index
3.43 versus 2.80, P = 0.01), resulting in a higher predicted
risk of future hospitalization (1.80 versus 1.20, P , 0.01)
and costs (7616 € versus 5572 €, P , 0.01).19
After excluding patients with missing information,
our cohort for multilevel analysis consisted of 92 patients
(24.5%) from 10 practices staffed by 14 general practitioners
(Figure 1). Compared with the patients actually included,
responding but excluded patients did not differ significantly
with respect to age, gender, marital status, number of medications, length of being a patient in a practice, and perceived
autonomy support (Table 1). Of the 14 participating general
practitioners, five were female (35.7%) and five were trained
in general internal medicine (35.7%). The mean age was
55.3 ± 8.6 years and mean working experience as a general
practitioner was 17.7 ± 9.7 years. Patient contacts per quarter
in the ten participating practices were more than 1500 in six

376 patients eligible for
patient survey

223 non-respondents (59,3%)

153 survey respondents
(40,7%)

61 patients (16.2%) with missing
data for explanatory variables

92 patients included in
multilevel analysis (24,5%)
Figure 1 Flowchart of included patients.
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Table 1 Patient characteristics

Patient age (years); mean (SD)
Patient gender (female); % (n)
Marital status (not married); % (n)
Patient in practice (years); mean (SD)
Number of medications; mean (SD)
Perceived autonomy support; mean (SD)

Complete sample
(n = 153)

Included
(n = 92)

Not included
(n = 61)

P value

70.6 (10.1)
53.3 (80)
38.0 (60)
14.5 (6.2)
6.5 (3.4)
5.9 (1.3)

70.9 (9.7)
50.0 (46)
33.7 (31)
14.8 (6.2)
6.2 (3.0)
5.8 (1.2)

70.1 (10.8)
58.6 (34)
44.8 (29)
14.2 (6.3)
7.1 (4.1)
5.9 (1.5)

0.649a
0.227b
0.319b
0.567a
0.122a
0.832a

Notes: at-test (included versus not included); bChi-square (included versus not included).
Abbreviation: SD, standard deviation.

practices (60%), 1001–1500 in three practices (30%), and
500–1000 in one practice (10%).

Medication adherence
Patients rated their medication adherence higher in all five categories compared with their general practitioner. Accordingly,
the percentage of concordance (Table 2) ranged between 40%
(forgot to take medication) and 61% (deliberately omitted a
dose). For calculation of overall concordance (sum score),
111 pairs of data (patient and their general practitioner) could
be considered. Analysis of these pairs revealed a sum score
of 5 in 20% of pairs, a sum score of 4 in 14%, a sum score of
3 in 13%, a sum score of 2 in 15%, and a sum score of 1 in
21%. In 17% of cases, we found no concordance between the
patient and their general practitioner.

Multilevel analysis
The two-level linear regression analysis was based on
92 patients (level 1) nested within 10 practices (level 2), with
up to 19 patients within each practice. Analysis showed that
the sum score of overall concordance was associated with

several variables. At the practice level, significant predictors of concordance were “single-handed practice” (yes)
and “talk about use of medication” (always or often). At
the patient level “marital status” (not married) and “number
of concurrently prescribed medications” were predictors of
nonconcordance for medication adherence. The variables
“age of general practitioner”, “work experience of general
practitioner” (practice level), “patient age”, “being patient in
practice”, and “perceived autonomy support” (Health Care
Climate Questionnaire, patient level) were not associated
with the sum score for overall concordance (Table 3).
Analysis of the random part for all models showed that the
greatest proportion of variance (intraclass coefficients and correlations) occurred at the patient level (68.1%). The proportion
of variance at the practice level was estimated to be 39.0%.
Including explanatory variables into the model at the practice
level resulted in smaller proportions of variance, meaning that
these variables explained the variance. Additional inclusion
of explanatory variables at the patient level resulted in a final
adjusted model that explained variance at the practice level by
87.5% and variance at the patient level by 9.6% (Table 4).

Table 2 Description of concordance in rating medication adherence
Forget to take medication
PCP; %
Patient; %
Change the doses
PCP; %
Patient; %
Suspend for a while
PCP; %
Patient; %
Deliberately omitted to take a dose
PCP; %
Patient; %
Take less than prescribed
PCP; %
Patient; %

n

Concordance

147

40%

136

137

137

134

Always

Often

At times

Rarely

Never

0.6
4.1

2.3
0.0

17.4
6.8

37.8
24.3

41.9
64.9

0.0
0.0

3.5
1.5

10.5
4.4

31.0
8.0

55.0
86.1

0.0
0.0

2.3
0.7

9.2
2.9

35.8
7.3

52.6
89.1

0.0
0.0

1.7
0.7

9.3
2.2

29.7
8.7

59.3
88.4

0.6
0.0

2.4
0.7

10.0
4.4

38.2
5.1

48.8
89.8

56%

57%

61%

52%

Abbreviation: PCP, primary care physician.
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Table 3 Parameter estimates of the final multilevel model with
overall concordance score as dependent variable (92 patients
within 10 general practices)
Intercept
Practice level
PCP age (years)
PCP work experience (years)
Single-handed practice (yes)
Talk about use of medication
(always or often)
Patient level
Patient age (years)
Marital status (not married)
Patient in practice (years)
Number of medications
Perceived autonomy support

Coeff

SE

P value

4.29

2.71

0.1891

-0.12
0.08
2.24
0.66

0.09
0.08
0.34
0.22

0.1668
0.3272
,0.0001
0.0031

0.02
-0.81
0.02
-0.10
0.04

0.01
0.29
0.02
0.04
0.11

0.1291
0.0064
0.3745
0.0203
0.7264

Abbreviations: Coeff, regression coefficient; SE, standard error; PCP, primary
care physician.

Discussion
To the best of our knowledge, this is the first study to compare rating of medication adherence between patients and
their providers. Our analysis revealed three main findings.
Firstly, in this sample, patients rated their medication adherence markedly higher than did their general practitioners.
Only 20% of general practitioners rated medication adherence concordantly with the patient. Secondly, being a single
general practitioner and making frequent enquiries about use
of medication predicted concordance in rating medication
adherence. Thirdly, at the patient level, “not [being] married”
and a higher “number of currently prescribed medications”
were negative predictors of concordance for rating medication adherence.
In previous research, more than 200 variables have been
studied, but none of them, including socioeconomic and
pathology-related factors, could be considered to predict
Table 4 Random part of all random intercept models with
overall concordance score as dependent variable (92 patients
within 10 general practices)
VC
M1: Null model
Practices
1.3110
Patients (plus random)
2.0557
M2: Practice level covariates added
Practices
0.2661
Patients (plus random)
2.1161
M3: Patient level covariates added
Practices
0.1640
Patients (plus random)
1.8578

SE

EV

0.7978
0.2864

ICC
0.39
0.61

0.2894
0.3026

79.70%
-2.94%

0.11
0.89

0.2328
0.2958

87.49%
9.63%

0.08
0.92

Abbreviations: VC, variance component; SE, standard error; EV, explained
variance; ICC, intra-class coefficient.
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medication adherence consistently.23 Characteristics that
correlate with adherence vary across different types of
medication and settings. Both patients and prescribers can
influence adherence with medication.24 Patient – physician
concordance seems to be essential in this context. Kerse et al
showed that primary care consultations with higher levels of
patient-reported concordance were associated with one-third
greater medication adherence.18
However, patient – provider concordance cannot be
reduced simply to a good patient – provider relationship as
shown by Zulman et al, who found no correlation between
patient – provider concordance and quality of the patient –
provider relationship.11 Our finding that perceived autonomy
support (Health Care Climate Questionnaire) does not impact
patient – provider concordance in rating medication adherence probably reflects the same trend, although our results
show that frequently talking about use of medication is the
basis for patient – provider concordance in rating medication adherence. In addition, being the single primary care
provider predicted patient – provider concordance. It is also
known that personal continuity of care is associated with less
discrepancy between the opinions of patients and physicians
regarding meeting patient expectations.9
At the patient-level, previous research has shown that
poor health status and a higher number of health conditions
are associated with lower patient – provider concordance.11
Our finding that a greater number of medications is correlated with lower concordance could be interpreted in a
similar manner. However, this finding underscores the fact
that, with an increasing number of medications, it becomes
more difficult to achieve patient – provider concordance.
This is a dilemma particularly for multimorbid patients with
a high number of medicines, for whom patient – provider
concordance is relevant for adherence to medication. Previous research has shown that nonadherence in these patients
is linked with potentially avoidable hospitalization and
emergency department use.25
Moreover, patient beliefs about medication, especially
perceived concerns, are associated with more nonadherence26
and are therefore important to ensure patient – provider
concordance. Regular enquiries from general practitioners
about how patients tolerate their medication and which
medicines they are taking are indicators of patient satisfaction with information on medicines being associated with
higher medication adherence.27 Therefore, frequently talking
about medications may be essential for multimorbid patients
taking multiple medicines to ensure patient – provider
concordance.
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Strengths and limitations

Disclosure

We used multilevel modeling to account for the hierarchical
data structure and to identify predictors of patient – provider
concordance, while adjusting for all other variables.
Hierarchical models combine information across units to
produce accurate and well calibrated prediction of outcomes.
This analytic approach has been seen to be highly relevant
in health services research because patient data are similarly
clustered at more than one level.
Due to the fact that we focused our research on highly
vulnerable patients at risk for (avoidable) hospitalizations,
the sample size of this analysis was modest. However, modest sample size is not a problem for multilevel analysis.
Multilevel methods are particularly robust for small sample
sizes. Analyses have shown that for sample sizes over 50,
estimates of regression coefficients, components of variance,
and standard errors are unbiased and accurate.28
Another limitation is the low participation rate in this
survey. We included a relatively small sample of multimorbid patients at high risk for future hospitalizations,
with an even smaller number of participants who could
be included in the final model. Otherwise, our analysis of
characteristics did not suggest systematic bias between
included and not included patients. However, patients not
included were more frequently female, not married, and
took a higher number of medicines. Given that marital
status and the number of other conditions had a negative
impact on patient – provider concordance, lower scores for
this group could be expected.
Finally, due to the retrospective, cross-sectional design of
this study, no causal relationship between the variables can
be drawn from the results of multilevel analysis. However,
our exploratory results may encourage further research in
this field.

Under the contract between the sponsor and the University
of Heidelberg, full responsibility for the scientific work, the
management of data and analysis, and publication rests with the
investigators, who have no conflicts of interest to declare.

Conclusion
Concordance in rating medication adherence between
general practitioners and their patients was low. Talking
about medication on a regular basis and higher continuity
of care may enhance patient – provider concordance in
rating medication adherence as a prerequisite for shared
decisions about medication in patients with multiple
chronic conditions.
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