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SUMMARY 
 
Introduction: 

In all healthcare systems prescribing medication represents one of the 

cornerstones of medical treatment. The purpose of prescribing medications is to 

improve the patients’ health, including the cure of disease.1-5 The intake of an 

indicated medication can improve the patients’ clinical outcome not only by treating 

the primary disease but also by reducing the probability of secondary diseases.6 

Overall, patients who take their prescribed medication are less likely to be 

hospitalized or to die.7-10 In contrast, the complications resulting from patients not 

taking their medication accordingly are responsible for a big share of the costs in 

health care systems worldwide.11  

A patient’s behavior of following a consensual treatment suggested by a 

health care provider can be referred to as adherence.12 Incomplete medication 

adherence is therefore the occurrence of patients not completely following 

recommendations regarding their prescribed medication.  

Current international literature suggests an average rate of incomplete 

adherence by between 26% and 60% of all patients.13-15 The average rate of 

adherence can vary quite heavily depending on sample and measurement,16,17 

especially since there is a lack of a coherent method for the measurement of 

adherence.18 For Germany, the results range between 35% and 50%.19,20 However, 

the problem of incomplete adherence in Germany has only been examined by few 

studies.  

Previous studies suggested several associations between incomplete 

adherence and patient characteristics, including socio-demographic data (low 

age,13,21 low income12,21 and college-education21) as well as clinical data 
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(disease,12,22 high complexity of a patient’s medication regimen,16, 23 and low extent 

of medication information24,25).  

This dissertation explores the extent to which a sample of 190 German 

primary care patients suffering from chronic diseases adhere to their prescribed 

medication plan and if an association can be detected between the patients’ 

medication adherence and their socio-demographic and clinical characteristics. 

Considering current literature, we rated the following health-related variables to be 

potentially associated with incomplete medication adherence: Sex, age, academic 

education, employment status, medication information (the level to which patients 

feel they have received enough information about their prescribed medication), 

medication complexity (consisting of dosage form, dosage frequency, additional 

instructions), health related quality of life (HRQoL - consisting of physical and 

mental health) and the prevalence of specific chronic diseases (hypertension, type-

2 diabetes, hyperlipidemia, obesity, malignant tumor). 

The analysis was conducted to clarify which of these potential associations 

should be taken into consideration in clinical care of chronically ill outpatients in 

German primary care. Once incomplete adherence is understood better, guidelines 

for screening procedures in clinical routine (e.g. via questionnaires) regarding the 

adherence of outpatients could be developed and ultimately lead to more favorable 

clinical outcomes and savings in health care costs.  

 

Methods: 

Data were collected in a prospective controlled trial that examined 

medication complexity, prescription behavior and patient adherence at the 

interface between inpatient and outpatient care.26 The cross-sectional data used 

for the presented analysis were obtained at the time of admission as an inpatient 
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for the treatment of at least one of the patient’s chronic cardiovascular and/or 

metabolic conditions. Patients were asked to assess their medication adherence in 

primary care treatment prior to admission retrospectively utilizing the German 

version of the Medication Adherence Report Scale (MARS-D).20 Patients were 

categorized as incompletely adherent if they scored fewer than the maximum 25 

points on the MARS-D questionnaire. A high cut-off score as used in this study is 

recommended, as social desirability bias is to be considered and any report of 

incomplete adherence should be taken into account.14 To ensure a high sensitivity, 

we additionally conducted all analyses mentioned below applying an alternative 

cut-off of 23 points (representing the lowest quartile of our distribution).  

Descriptive analyses were used to describe the degree of incomplete 

adherence in this sample. Regarding the health-related variables (socio-

demographic and clinical information that were rated to be potentially associated 

with incomplete medication adherence considering current literature) chi-squared/ 

Fisher’s exact tests were used to evaluate the relationship between categorical 

variables (sex, education, employment status, diagnosis of hypertension/ type-2 

diabetes/ hyperlipidemia/ obesity/ malignant tumor) and incomplete adherence. We 

used t-tests to assess differences between adherent and incompletely adherent 

patients regarding metric variables (age, medication information, medication 

complexity, HRQoL). To examine multivariate associations of socio-demographic 

and clinical information with incomplete adherence we conducted a multiple logistic 

regression analysis.  
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Figure 1. 1a) degree of adherence 1b) degree of medication information 1c) degree of medication 
complexity 2a) association of medication information and medication adherence 2b) association of 
medication complexity and medication adherence 2c) association of age, sex, education, 
employment status, quality of life, disease and medication adherence  
 

 

Results: 

A total of 190 patients met the inclusion criteria and took part in the study, 

providing an analysis sample of 142 male and 48 female participants. In total, 

62.1% (n = 118) of the patients were categorized as incompletely adherent. None of 

the variables were found to be statistically significantly associated (at p < 0.05) with 

incomplete medication adherence in either univariate or multivariate analyses. This 

extends to the sensitivity analyses, using an alternative cut-off value of a MARS-D 

score of 23 points.  
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Discussion: 

The results of this study indicate that the rates of incomplete medication 

adherence of German primary care patients with chronic disease are rather high 

(62.1%; measured via self-report). The cross-sectional design of this study only 

allowed testing for possible associations between the socio-demographic or clinical 

variables and incomplete medication adherence, a causal relationship was not to be 

detected. The finding that incomplete medication adherence is not associated with 

the patients’ socio-demographic or clinical data conflicts with the results of 

preceding studies, the vast majority of them being from other countries. Possible 

reasons accounting for these conflicting results include the applied measurement of 

adherence, a possible publication bias in the field of medication adherence and a 

low generalizability of this sample. 

 To measure the patients’ medication adherence, the MARS-D questionnaire 

was utilized. In the absence of a gold standard for the measurement of medication 

adherence, using different measurement tools can lead to variant results when 

testing for medication adherence.27 Even though direct measurements of 

medication ingestion (determining blood levels of pharmacological agents) or 

medication event monitoring systems (MEMS = Medication container with a special 

closure that records the time and date of each time the container is opened and 

closed) are said to be more precise, questionnaires about the patient’s adherence 

(self-reports) are usually used when investigating adherence because they are 

cheaper, non-invasive, and easier to conduct. However, the adherence rates 

assessed through questionnaires depend on the patient’s honesty and social 

desirability bias. While generally providing moderate-to-high concordance with 

objective measures, self-reports have been shown to provide higher adherence 

rates compared to non-self-report (for example 13% higher than MEMS and 3% 
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higher than pill counts).13,20,27,28 Nevertheless, the MARS-D is considered an 

appropriate tool to measure medication adherence.20 Although there is no 

determined cut-off value and therefore no guideline about how to interpret the 

results, by conducting sensitivity analyses the possibility that different cut-off values 

lead to different results was excluded. Additional investigations are needed to 

examine to which extent associations between adherence rates and patient 

characteristics depend on the type of measurement. The goal should be to find a 

gold-standard measurement tool that is easy to conduct in a primary care setting 

and detects incomplete medication adherence accurately. 

A further explanation for the inconsistent results could be an underestimated 

publication bias in the field of adherence. Publication bias is a common problem in 

other fields of research.29 A previous investigation on the associations of incomplete 

medication adherence by Vermeire et al.18 reported inconsistent findings with 

generally small effect sizes. The extent of a possible publication bias should be 

explored through future meta-analyses. However, meta-analyses that used fail-safe 

n have estimated the possible risk of unpublished non-significant results in the field 

of medication adherence to be rather low.22,30  

Another possible reason for the disparity of the results is a low 

generalizability. A limiting factor to the generalizability of this study’s results is the 

convenience sample that was examined. Including 142 male and 48 female 

participants, the majority of this sample was male but since gender was not found to 

be associated with adherence,11 the generalizability should not be reduced by the 

gender distribution. Differences regarding the patients’ diseases in previous studies 

and this study could have influenced the results and therefore limited this study, as, 

for example, depression22 and other diseases12 are shown to affect adherence. 

Nevertheless, multi-morbidity is found in most samples of chronically ill patients and 
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represents the same problem in research and practice. At least, the participants 

were recruited consecutively without selection, making up a heterogeneous and 

fairly representative sample of chronically ill patients treated with medication for 

chronic diseases like hypertension.26 The high clinical heterogeneity of the analyzed 

sample provides a meaningful, albeit negative, result on the possible associations of 

adherence and medication. Based on the sufficient power of the analyses, this 

negative finding contributes substantially to existing knowledge by showing that we 

are likely to know less than we sometimes suppose. 

The inconsistent results of previous studies investigating incomplete 

adherence and its associations suggest that incomplete adherence is not just a 

simple variable that is influenced by a few parameters. Adherence should maybe 

not be understood as a patient’s characteristic, but rather as a complex and 

interactive construct that depends on several factors e.g. a patient’s personality and 

the relationship between the patient and his/her health care provider.31 If the latter 

was to be confirmed in future studies, strategies to reduce incomplete medication 

adherence could include interventions focusing on the individual patient as well as 

interventions focusing on the patient-doctor relationship. 

A very important precondition for better adherence is the patient’s will to 

adhere to the prescribed medication. However, it has been shown that it is not 

sufficient simply to want something in order to achieve it.32 A person needs an 

efficient strategy to overcome the intention-behavior gap. A possible strategy to 

raise adherence rates is the administration of multi-focused interventions including 

cognitive, behavioral and affective components. Multi-focused interventions are 

more likely to raise rates of patients’ medical adherence than single-focus 

interventions.33 Strategies that have been shown to help people to attain their goals 

are, for instance, Mental Contrasting and Implementation Intentions.32,34,35 Future 
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studies applying such strategies are needed to confirm a positive effect on 

medication adherence.   

Another crucial aspect that seems to influence a patient’s adherence is the 

patient-doctor relationship12 as poor communication between patients and their 

physicians can be associated with higher rates of incomplete adherence.36 If the 

patient-doctor relationship is poor, the patient may not feel free to address his/her 

concerns regarding the prescribed medication. However, the patients’ individual 

perceptions are crucial in their decision-making37 and incomplete adherence, even 

though it may appear irrational to doctors and researchers, can represent a gain in 

quality of life for patients, for example by reducing side effects. Side effects are the 

highest concern patients have regarding their information about their 

medication.31,38 Therefore, specific training for doctors, teaching them how to 

address patients’ risks and reasons not to adhere to their medication regimen 

properly, could improve adherence rates in primary care. Future research should 

examine the influence of such communication training for doctors on the medication 

adherence of their patients. 

In conclusion, at this point we do not have sufficient knowledge about the 

reasons that account for incomplete medication adherence. Further investigation is 

needed to explore those reasons and how they can be addressed sufficiently in 

order to raise adherence rates and thus to make for more favorable clinical 

outcomes and savings in health care costs.  
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