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Purpose: A medication list (ML) is a document listing the patient’s entire medication, instructions for use, and indications. In 
Germany, a national standard was established in 2016 by law. However, data on patients’ use of this standardized ML are scarce. We 
investigated (i) patients’ practical use of the ML, (ii) patients’ understanding of the ML, (iii) completeness and correctness of the 
current ML version, and (iv) reasons why patients did not adhere to their ML.
Patients and Methods: Community pharmacists recruited patients possessing a standardized ML with ≥5 medications. Information 
sources to evaluate the ML were: (a) brown bag analysis, (b) practical demonstration, (c) patient interview, and (d) patient file. Data 
were analyzed using qualitative and quantitative methods.
Results: Two hundred and eighty-eight patients (median age: 76 years, range: 27–95) were enrolled. (i) 38.5% of the patients used 
their ML regularly to prepare their medication and 73.3% to inform their physician. (ii) Overall, patients’ understanding of the ML was 
good, with >80% of the patients being able to identify all relevant information. (iii) While n = 2779 medications were actually taken, 
n = 2539 were documented on the ML. No ML was fully correct and complete. Regarding particularly relevant items, ie, active 
ingredient, strength, dosage, medication missing or listed but not taken, 79.2% of ML were incorrect or incomplete. Handwritten 
modifications on the ML were frequent. (iv) Almost 60% of all patients did not follow their ML with “fear of adverse drug reactions” 
being the most frequently (n = 50) mentioned reason.
Conclusion: Completeness and correctness of the current ML version was poor with handwritten modifications being frequent. 
Additionally, most of the patients did not adhere to their ML. This indicates that measures that lead to correct and up-to-date ML and 
improvements in patient counseling about their medication should be developed and implemented into routine practice.
Keywords: medication list, medication schedule, medication plan, community pharmacy, medication safety, polypharmacy

Introduction
New therapeutic options and an ageing population with multimorbidity have resulted in ever more complex medication 
regimes and an increasing frequency of polypharmacy, most often defined as concurrent pharmacotherapy with at least 5 
prescribed medications.1 A medication list (ML) is a written document listing the patient’s entire medication, prescribed as 
well as self-medication, including indications and instructions for use.2 Other terms used are medication schedule,3 medication 
plan,4,5 or medication chart.6 These documents aim to facilitate the taking of multiple drugs as agreed with the healthcare 
professionals (HCP). A ML not only informs the patients but also other HCP (eg, general practitioners (GP), medical 
specialists, nurses, pharmacists, dentists), thereby improving inadequate communication across care interfaces.3,7 ML has 
been identified as a relevant factor for patient safety.8,9 Additionally, it has been shown that further information, especially on 
drug handling, helps to improve patient knowledge about medication compared to control groups receiving only standard 
information.10,11 ML has, therefore, been used for many years and is often created by the patients themselves.12
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In several countries, it has been discussed on how to generate an overview on the current medication in addition to 
developing systems to share such information between the HCP electronically, eg, in joint databases across care levels.11–16

In Germany, there is no central electronic database with patients’ data, prescribed drugs, or medical records, although 
electronic documentation is common across all sectors and a digital strategy in health care was recently published.17 

Nevertheless, it is generally recognized that patients need written information on their medication. This was the main 
reason why the legislator introduced a federal standard of a ML already in 2016 including information on the active 
ingredient, trade name, strength, dosage form, dosage regimen, administration information, and the medical indication of 
each medication on the ML (an example for a ML is shown in supplementary information, Figure S1).4 Since then, all 
ambulatory patients insured with the Statutory Health Insurance (SHI) system, covering 88% of the population, ie, 
approximately 74.3 million people, and taking at least three prescribed medications for at least 28 days are entitled to 
receive such a ML.18 This ML is initially issued by the patients’ GP upon patients’ request. The ML can be updated by 
all medical specialists, hospitals, and community pharmacists, if requested by the patient, although the processes and the 
responsibilities have not been defined specifically. Currently, a paper-based version of the ML is printed out for the 
patient. An additional electronic copy is still optional.

Despite the assumed advantages of such a ML, the benefits under routine conditions remain to be proven. Although 
studies5,17 have already been carried out on the practical applicability of this ML standard, these were rather theoretical 
in nature, using a mock-up of a ML and therefore cannot be used to evaluate the ML in practice. Nevertheless, it was 
shown that especially patients at older age, with cognitive impairment, or having a lower educational status faced 
challenges in understanding a ML.19 Additionally, studies have been performed showing that ML containing errors and 
discrepancies are frequent.20–22 However, further aspects limiting the practical use of a standardized ML especially from 
the patients’ perspective are pending. In this respect, reasons for the lack of adherence to the information delivered by the 
ML are missing.

We, therefore, investigated (i) patients’ practical use of the ML, (ii) patients’ understanding of the ML, (iii) 
completeness and correctness of the current ML version, and (iv) reasons why patients did not adhere to their ML.

Materials and Methods
Study Design and Setting
We conducted a cross-sectional survey enrolling consecutive patients with a standardized medication list (ML) from May 
to October 2021 in community pharmacies in the German federal state of Saxony.

Enrolled Patients
Inclusion criteria were defined as: ≥18 years old, living at home, possessing a standardized ML with ≥5 medications, 
understanding and speaking German, and having given written informed consent. Patients were excluded if they were 
cared for by a nursing service or participated in the interprofessional medication management program ARMIN, in which 
ML was created jointly by community pharmacists and GP and therefore represented particularly structurally optimized 
processes that go beyond the usual procedure in everyday primary care.23

To include a convenience sample of at least 200 patients we aimed to invite 20 community pharmacies to participate. 
The community pharmacies were approached by the Saxon Pharmacist Association (SAV). Patients were recruited by the 
pharmacies. If patients fulfilled the inclusion criteria and were willing to participate, a meeting was scheduled in the 
pharmacy to conduct an interview. Patients were requested to bring their current ML as well as their entire medication 
including over-the-counter (OTC) drugs.

Data Collection
The following information sources were used to evaluate the ML and the currently taken medication. All data was 
collected by two pharmacy interns (CS and ST):
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(a) Brown bag analysis: Patients brought along their entire current medication.
(b) Practical demonstration: Patients were observed in the pharmacy while preparing their medication for use by 

filling weekly pill boxes according to the information given on the ML.
(c) Patient interview: A pharmacy intern asked patients about all currently taken medications. The interview used two 

questionnaires and was performed in the pharmacy or at patient’s home.
(d) Patient file: The medication profile of the patient file in the pharmacy containing the currently prescribed 

medication and OTC drugs.

Questionnaire-Based Patient Interview
The information given by the patients in the interview was documented on two paper-based questionnaires (available 
upon request from the corresponding author). Both questionnaires were assessed for face validity and a cognitive pretest 
was performed with 4 patients (not enrolled in the main study). This resulted in wording clarification. No significant 
changes were made to the survey and monitoring as a result to the pretest.

The first questionnaire consisted of 23 items on sociodemographic data, overall health condition, organization of the 
medication intake, medical aids used, handling problems with the medication, use of OTC products, use of and opinions on 
the ML.

With the second questionnaire, patients’ understanding of the ML was assessed in two sections:

Patients’ Orientation on the Medication List and Understanding the 10 Structural Elements
General information (patient’s name, GP’s name that issued the ML, date of issue, and QR-code, an element allowing 
HCP to scan the ML and process the information from the ML in their local software systems) as well as information on 
each medication listed on the ML (active ingredient, product name, dosage, instructions for administration, medical 
indication), and if applicable, subheadings. Subheadings are optional elements on the ML inserted by HCP in order to 
structure the listed medications into different sets, eg, long-term medication vs medication as needed (see supplementary 
information, Figure S1).

Understanding the Information on the Medication List
This was assessed either by an oral explanation by the patient of how he/she administered the medication (including 
dosage and if applicable instructions for use) or by a practical demonstration by filling the mediation into compartments 
of a pill box (morning, noon, afternoon, and at bedtime) for two consecutive days.

Data Analyses
Statistical analyses were conducted using ExcelTM 2019 for Windows and SPSSTM, Version 25. Descriptive data are 
presented as sums, medians, means, and range. Associations between patients’ orientation on and understanding of their 
ML versus patients‘age and educational degree were evaluated with the Kruskal Wallis test. Associations between age of 
the ML (days since print out) versus completeness and correctness were evaluated using the Mann–Whitney U-test. 
A p-value of <0.05 indicated statistical significance.

Completeness and correctness of the medication on the ML were assessed for each medication of the patients’ 
schedule for the following items: active ingredient, product name, strength, dosage, indication, medications listed on the 
ML. It was checked whether the medication was no longer taken or was missing from the ML. Furthermore, instructions 
for administration were assessed if clinically relevant; this was defined as the following active ingredients: L-thyroxine, 
iron, pantoprazole, omeprazole, esomeprazole, alendronic acid, risedronic acid, lercanidipine, and methotrexate.

Completeness and correctness were evaluated by comparing the information on the current ML, which the patient 
presented during the interview, with the actual medications taken by the patient. The latter was assessed by the 
questionnaire-based patient interview. Additional information sources (as described above) were considered, if available, 
to assess the actual medication, ie, brown bag analysis, practical demonstration, and patient file.

After assessing completeness and correctness of the ML, patients were asked if they deliberately deviated from the corrected 
ML which was produced at the end of the assessment, and then scored as the basis for accuracy. These deviations were evaluated 
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quantitatively. Additionally, all reasons given for not taking their medication as stated on the corrected ML were documented and 
analyzed with a qualitative conceptual, deductive content analysis.24 Data were first analyzed by one researcher not involved in 
the interviews (CS or ST) in the following steps: sorting, paraphrasing, generalizing, and reducing the phrases to categories. The 
initial categories were discussed with two other investigators (CE and CS or ST) and nine categories were decided upon. Data 
were then analyzed separately by two investigators (CS and ST). Deviations were discussed until consensus was reached. All 
data were checked for plausibility.

Results
Patient Characteristics
The characteristics of the 288 patients enrolled by 21 community pharmacies are shown in Table 1. Patients had a median 
age of 76 years and 57.6% were female. Whereas a median number of 8 medications were recorded on the ML, a median 
number of 9 medications were actually taken by the patients.

One hundred and sixteen patients (40.3%) were not willing to participate in the practical demonstration (b), and for 94 
patients (32.6%), besides the ML, only the patient interview (c) was available for evaluation. For the majority of those 
patients (n = 86, 91.5%) a patient file (d) with the patient’s medication was available additionally. Since these groups did 
not differ significantly in all relevant variables (data not shown), we decided not to differentiate those subgroups for 
which not all information sources were available in the analyses. For 78 patients (27.1%) all information sources (a) to 
(d) were available.

Patients’ Practical Use of the Medication List
Most patients (n = 211; 73.3%) used their ML to inform their medical specialists about their medication. Furthermore, the 
ML was used at hospital admissions (n = 190; 66.0%), when travelling (n = 142; 49.3%), and when visiting a community 
pharmacy (n = 6; 2.1%). While most patients (n = 242; 84.0%) indicated purchasing OTC products in the pharmacy, only 
50.3% (n = 145) informed their GP or specialist about this. 38.5% of the patients used their ML regularly to prepare their 
daily/weekly medication for use, eg, in a pill box.

Patients’ Understanding of the Medication List
Nearly all patients (99.7%) correctly understood the different structural elements of the ML (Figure 1). The subheadings 
were the only optional structural elements inserted on the ML by HCP if needed and subheadings existed on 38 ML; of 
these, 35.7% (n = 10) were identified by the patients.

Concerning the comprehensibility of the structural elements of the ML (Figure 2), the results were comparable with 
up to 97.5% of correct patients’ answers, with the two categories subheadings as well as the QR code least understood 
with 39.3% and 27.4%.

Table 1 Patients‘Characteristics (N = 288)

Characteristic Median (Range) or n (%)

Age (years) 76 (27–95)
Female 166 (57.6)

Living alone 110 (38.2)

Highest degree of professional education
None 9 (3.1)

Vocational training 203 (70.5)

Master craftsman 10 (3.5)
University degree 66 (22.9)

Number of medications on the ML 8 (1–19)

Number of medications taken by the patient 9 (3–19)
Age of the ML (days since the ML was issued for the patient) 73 (0–1660)

Abbreviation: ML, medication list.
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Patients’ orientation on the ML as well as the understanding of the structural elements were associated with age and 
educational level being significantly lower in older patients and in patients with a lower educational degree (both p < 0.01). 
No significant association was found with sex, number of medications on the ML or taken, or the living situation.

Completeness and Correctness of the Current Medication List
A total of 2539 medications were printed on the ML with 2779 medications actually taken by the 288 patients. During the 
interviews, 70 patients (24.3%) indicated 102 medications listed on the ML that were not taken any more and 122 
patients (42.4%) stated taking additional medications (n = 264) that were not listed on the ML. On the ML of 44 patients 
(15.3%) medications (n = 88) had been added by hand. Table 2 summarizes all evaluated items. None of the evaluated 
ML was fully complete and correct. When only taking the most relevant items into account, ie, active ingredient, 
strength, dosage, medication missing or listed but not taken any more, 79.2% (n = 228) of the patients had an incorrect or 
incomplete ML. None of those items were associated with the time the ML had been printed out.

Table 3 provides an overview on the therapeutic indications, with cardiovascular drugs being the most common. Drug 
classes often documented on the ML but not taken any more were analgesics (8.2%, n = 19) and antacids (11.2%; n = 15). 
Medications missing on the ML were often related to self-medication: This was most frequently observed for eye drops 
(47.9%), followed by minerals (42.4%), vitamins (31.0%), analgesics (21.6%), and antidepressants/hypnotics/seda-
tives (20.5%).
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Figure 2 Comprehensibility of the structural elements of the medication list (N = 288). 
Notes: *Percentage relates to the number of medication lists with subheadings (n = 38).
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Figure 1 Patients‘orientation on their medication list (N = 288). 
Notes: *Percentage relates to the number of medication lists with subheadings (n = 38).
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Table 2 Completeness and Correctness of 288 Medication Lists (ML) Documenting 2539 Medications

Items Missing or not Correct Discrepancies 
Related to 

Total Number 
of Drugs on all 

ML

Discrepancies per 
ML

ML 
Affected

n % n (min-max) n %

Active ingredient Not correct (but same drug class) 31 1.2 0–3 25 8.7

Strength Not correct 53 2.1 0–11 38 13.2

Dosage# Not correct 124 4.9 0–5 86 29.9

Missing 47 1.9 0–5 28 9.7

Relevant instructions for 

administration

Not correct 28 1.1 0–4 22 7.6
Missing 220 81.2## 0–4 165 85.9##

Indication Missing 1840 72.5 0–19 241 83.7

Medication Listed on the ML but not taken any more 102 4.0 0–6 70 24.3
Medication added by hand 88 3.5 0–8 44 15.3

Missing### 264 10.4 0–8 122 42.4

Product name Not correct 1127 47.8 0–8 265 92.0

Notes: #Dosage: number of daily doses and administration time. ##Related only to medications where instructions for administration was considered relevant: L-thyroxine, iron, 
pantoprazole, omeprazole, esomeprazole, alendronic acid, risedronic acid, lercanidipine, methotrexate. ###Medication missing on the ML (neither printed nor added by hand). 
Abbreviation: ML, medication list.

Table 3 Therapeutic Indications of Medications Taken, Medications Documented on the Medication List but not 
Taken and Medication Missing on the Medication List (N = 288 Patients)

Therapeutic Indication (ATC-Code 2nd Level) Medication 
Taken by the 

Patient  
(n = 2779)

Medications 
Documented on ML 
but not Taken any 

More (n = 102)

Medications 
Missing on ML# 

(n = 349)

n % n %## n %##

Cardiovascular system (C01-C09) 912 32.8 17 1.9 42 4.6

Antidiabetics (A10) 249 9.0 4 1.6 11 4.4
Analgesics (N02) 232 8.3 19 8.2 50 21.6

Antithrombotic agents (B01) 197 7.1 4 2.0 6 3.0
Statins (C10) 177 6.4 4 2.3 9 5.1

Vitamins (A11) 155 5.6 4 2.6 48 31.0

Antacids (A02) 134 4.8 15 11.2 15 11.2
Antidepressants/hypnotics/sedatives (N05/N06) 127 4.6 5 3.9 26 20.5

Antiasthmatics (R03) 104 3.7 6 5.8 17 16.3

Minerals (A12) 66 2.4 3 4.5 28 42.4
Eye drops (S01) 48 1.7 1 2.1 23 47.9

Other 378 13.6 20 5.3 74 19.6

Total 2779 100.0 102 3.7 349 12.6

Notes: #Please note that this value does not correspond to “medication missing” in Table 2, as the value is based on a different total: 2779 
medications taken by the patients in Table 3 and 2,539 medications documented on the ML in Table 2. ##Percentage relate to the total number of 
the respective medications of this therapeutic indication. 
Abbreviations: ATC-Code, Anatomical Therapeutic Chemical Code; ML, medication list.
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Three hundred and forty-one handwritten modifications (described in Table 4) related to 156 medications (6.1% of all 
medications on the ML) were observed on 99 ML (34.4%). The most common handwritten change was an added drug 
(n = 88).

Most of the 99 ML with handwritten modifications were amended by the patients themselves (84%) and less often by 
the GP (12%). In four cases, the pharmacist or the GP were involved. The median time since creation of ML with 
handwritten amendments (189 days since print-out) differed significantly from ML without any handwritten amendment 
(46 days; p < 0.001). No associations were found between any of the items concerning correctness and completeness of 
the ML (Table 2) and time since ML creation.

Reasons Why Patients Did Not Adhere to Their Medication List
One hundred and sixty-nine patients (58.6%) indicated reasons other than missing or incorrect information on the ML for 
not taking their medication as stated on the ML. This affected 309 medications (12.2%) of all medications printed on the 
ML (n = 2539). Most often, these were deviations from the individual dose (n = 89; 28.8%), the number of daily doses 
(n = 88; 28.5%), administration time (n = 62; 20.1%), intake with respect to meals (n = 39; 12.6%), and duration of 
intake (n = 31; 10.0%).

The top five medications with the most frequent intentional deviations from the ML were: Parkinson disease 
medication (ATC-Code: N04) with 25.6%, antacids (A02) with 21.1%, antidepressants/hypnotics/sedatives (N05/N06) 
with 17.3%, analgesics (N02) with 14.7%, and thyroid hormones (H03) with 14.0%.

Of the 169 patients that reported deliberate deviations from their ML, 117 reported a total of 151 explanations and 
reasons for their deviations. The results of this analysis with its themes, frequencies, and patient quotes are summarized 
in Table 5. The most frequent reason for patients’ intentional deviations from the ML was fear for adverse drug reactions 
which accounted for one-third (n = 50) of all reasons, followed by insufficient communication (n = 37) and increasing or 
persisting symptoms (n = 28).

Discussion
The main finding of our study is that none of the 288 ML was complete, correct and up to date. Handwritten 
modifications were common, and almost 60% of the patients did not adhere to their ML for various reasons, mainly 
for fear of adverse drug reactions.

Table 4 Number and Type of Handwritten Modifications on 288 Medication Lists

Modified Items Number of 
Handwritten 
Modifications  

(n = 241)

Number of Medication 
Lists with Handwritten 

Modifications  
(n = 99)

n % n %

Medication added 88 25.8 44 15.3

Indication added 77 22.6 14 4.9
Instruction for administration added 46 13.5 24 8.3

Dosage corrected 45 13.2 33 11.5

Medication deleted 40 11.7 27 9.4
Medication corrected# 29 8.5 20 6.9

Dosage added 11 3.2 7 2.4

Remark on therapy or physicians’ appointment 3 0.9 2 0.7
Instruction for administration corrected 2 0.6 2 0.7

Total 341 100.0 99 100.0

Notes: #Medication changed with respect to strength, name, or active ingredient.
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Table 5 Patients’ Concerns and Reasons for Deviating from Their Medication List (n = 151 Concerns and Reasons Reported by 
n = 117 Patients)

No Themes Description Frequencies 
(n)

Quotations (Patient Code)

1 Fear of side-effects Patient reduced or did not take the medication 

because he/she feared side-effects

50 Patient often did not take his statin because 

he is in fear of side-effects (CS-A02-P07). 
The patient reduced the evening dose of … 

to prevent hypoglycemia during the night 

(CS-A02-P16).
2 Insufficient 

communication 

between patient and 
physician and/or 

pharmacist

All drug-related problems regarding insufficient 

or inadequate communication between the 

patient and health care professionals eg, 
patient lacks knowledge

37 Patient continued to take the medication 

although the GP wanted him to stop. This 

was either not sufficiently communicated or 
understood by the patient (CS-A01-P04). 

Patient did not rinse her mouth after the use 

of an inhaled corticosteroid, because this 
was not communicated to the patient  

(CS-A03-P02).

3 Symptoms increased or 
persisted

Symptoms were not sufficiently treated by the 
drug or dosage given on the ML

28 Patient took one tablet at night instead of half 
of the tablet because the sleep-inducing effect 

was not sufficient (CS-A02-P05).
4 ML adapted to daily 

routine

The patient adapted the ML to the daily 

routine without consulting the GP

20 Patient sometimes forgot the pill at noon and 

therefore decided to take it straightaway in 

the morning (CS-A01-P09). 
L-thyroxine was taken before breakfast 

together with the other medication because 

it was more convenient (CS-A03-P05).
5 Non-adherence due to 

forgetfulness

Patient did not always take the medication 

because he/she forgot about the medication.

19 Patient forgot to take the medication  

(CS-A01-P05). 

The patient sometimes unintentionally took 
the medication too often (CS-A03-P08).

6 No or less need for 

medication

Medication is discontinued or reduced because 

it was not needed any more

18 Antihypertensive drug was stopped by the 

patient after the blood pressure normalized 
without consulting the GP (CS-A01-P20). 

Patient questioned the need for Parkinson 

disease medication because of unclear 
symptoms. Patient did not trust the GP‘s 

diagnosis and the lab results (CS-A04-P03).

7 Drug therapy changed 
by the patient

Patient changed the drug therapy himself/ 
herself with the aim to optimize it on the basis 

of own believes or information

14 Patient read in the package insert that the 
medication should be started with a lower 

dosage and wanted to take it accordingly 

although the GP prescribed a higher dosage. 
Patient was not willing to inform the GP 

about his decision (ST-A01-P25).

8 Insufficient 
communication 

between the 

prescribing physicians

All drug-related problems regarding insufficient 
or inadequate communication between the 

prescribing physicians

2 Pulmologist questioned the cardiologist’s 
medication. This pressured the patient who 

then agreed to reduce the dosage to half 

(CS-A01-P08).
9 Limited financial 

resources

Patient did not get or took the optimal drug 

therapy due to limited financial resources.

1 Drug was taken if needed. The medication 

was still available in the household and new 

medication would again cost money (co- 
payment).

Abbreviations: GP, general practitioner; ML, medication list.
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Patients’ Practical Use and Understanding of the Medication List
For the first time, patients’ orientation and understanding regarding their own standardized ML were assessed under 
routine conditions in Germany. It was found that 1 in 3 patients regularly used their ML to prepare their medications and 
3 in 4 patients used it to inform their medical specialists.

A particularly important criterion for the usability of the ML is the competence of patients to find their way around it. 
Patients indicated the structural elements of their own ML and additionally explained the respective meanings. Most 
structural elements of the ML were identified and explained correctly by more than 90% of the patients, including 
relevant information such as the dosage. Just above 80% of the patients understood where instructions for administration 
are to be found.

A two-dimensional QR code is printed on the ML, which enables the ML to be read in automatically. However, 
according to our survey, the patients knew little about the QR code. This code enables HCP to electronically process the 
information quickly and effectively in their software system. While patients do not need to be familiar with the technical 
details, they should of course be aware of the opportunities that arise to their benefit.

A comparison with the data of Botermann et al5,19,25 is of particular interest. These studies assessed the comprehen-
sibility of a mock-up ML presenting six different drugs in the standardized format. As in our study with real ML, patients 
were asked to identify the information on the ML. Comparably, results were obtained for patients’ orientation on the ML. 
This leads to the conclusion that patients are in general competent in finding relevant information on their ML. 
Nevertheless, not all patients demonstrated sufficient understanding and a significant, albeit moderate correlation was 
found between understanding the ML with the level of education (r = 0.45) and as well with patients’ age (r=−0.46); 
additionally, cognitive impairment was identified as a relevant factor.25 Our findings support these recommendations that 
HCP have to consider that a ML alone is not sufficient for all patients and additional counselling tailored to the patients’ 
individual needs might be required to ensure a correct administration of medication.

Completeness and Correctness of the Current Medication List
None of the 288 ML was complete and up to date. Handwritten modifications, mainly added by the patients themselves, 
were frequently found. Considering only the most relevant items for patient safety, only 1 in 5 ML was correct. Of concern, 
patients reported a median of one additional drug taken but not documented on their ML. Self-medication was frequently 
not added. As a conclusion, HCP should consider that OTC drugs should also be documented on the ML, since it should be 
a comprehensive list of all medications taken by the patient. Furthermore, drugs were documented on the ML that were no 
longer taken. This is in line with other studies: Waltering et al21 found that dosage was missing in 35% of medications, while 
indication was missing in 95% and intake recommendation was missing in 97%. Dormann et al20 showed that only 36% of 
the medication documented on the ML was in line with the medications presently taken by the patients. Müller et al reported 
166 medication discrepancies for 774 listed medications.26

Missing, incorrect, or outdated information on the ML might explain the high prevalence of handwritten modifica-
tions. Since we did not see an increase in deviations in terms of completeness and correctness with increasing time since 
the ML had been created and printed out, it is doubtful that these ML were complete and correct at the time of issue. One 
approach to obtain an overview of the complete medication is a brown bag medication review as done in the German 
interprofessional medication management program ARMIN, for example.23 In this program, GP and community 
pharmacists jointly compiled the information on the entire patients’ medication starting with a brown bag review in 
the community pharmacy. They also agreed on a structured process and defined responsibilities on how to regularly 
update the ML when medication changes occur.27 Two other studies evaluating the implementation of the ML found 
similar findings and jointly published their recommendations for the implementation of ML.21 It was also emphasized 
that the ML should be best updated electronically as already established in some settings.28,29 Implementing a digital 
infrastructure that can be assessed by different professions in the healthcare system in order to assess medication data 
electronically may result in less discrepancies.13,14
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Reasons Why Patients Did Not Adhere to Their Medication List
Especially for patients on multiple medications, reconciliation of the ML is a tool to identify drug-related issues based on 
discrepancies.2 However, while it is described in the literature30 that the number of correct ML without discrepancies is 
with 22% low in principle, little is known so far about why patients intentionally deviate from their ML; in our study 
almost 60% of all patients. This aspect does not necessarily refer to medication non-adherence as patients might be fully 
adherent to their own list. Not all deviations on ML are due to knowledge deficits which are to be prevented by 
pharmaceutical consultation to a particularly high degree.31 As recently reported,32 general medication beliefs do not 
seem to be crucial for a decision to use a ML but other influential factors, such as individual benefits and barriers and 
socio-psychological factors are more important in this respect.

As reported by others,33 the most common reason for non-adherence is forgetfulness but concerns about the long-term 
effects of the medication are also significant.

This is in line with the results shown in this study that fear for adverse drug reactions and symptoms that persist or 
increase were reasons most often indicated by patients indicating that both are justified concerns in the need of careful 
management by a HCP since patients might otherwise not follow their ML. Adjustment of medication intake to the daily 
routine is another reason that was given frequently, potentially improving medication adherence and outcomes.34 Patients 
deliberately disregarded some GP recommendations,35 as shown, for example, by surveys in the treatment of statin side 
effects. Clinicians should have this in mind when handing out a ML and address this topic during patient encounters.

Only if the extent and the reasons for deliberate deviations are known, HCP may find solutions together with the 
patient, ie, shared decision-making. Communication problems with HCP were another reason frequently mentioned by 
patients for deviating from their ML.

Limitations
Firstly, the study was performed only in 21 community pharmacies in one federal state. Statements on generalizability 
should, therefore, be made with caution. Secondly, not all patients invited were willing to participate. It can be assumed 
that the study cohort represents better-informed patients. It is therefore likely that a survey of routine patients outside of 
those who participated voluntarily in this study would have led to even more negative results in terms of information 
deficits. Thirdly, at the time of our study, the medication management project ARMIN was implemented in the states of 
Saxony and Thuringia. We cannot fully exclude that the patients in our study, although not enrolled in ARMIN, still 
benefited from the general increase in knowledge and optimization of processes in the participating pharmacies, also 
regarding the quality of the ML. Additionally, the data from two of the four sources (brown bag and practical 
demonstration) were not available for all patients. However, these subgroups did not differ significantly on all relevant 
variables, so the available sources are assumed to be representative.

Conclusions
Although standardized medication lists (ML) in primary care are understandable to the majority of patients, they are 
neither complete nor correct nor up to date. One may conclude: “Never take a ML for granted”. Therefore, a structured 
process with defined responsibilities on generating and updating ML is needed. This should be a joint task for all HCP, in 
particular GP, medical specialists, hospitals, and pharmacists. Furthermore, a digital infrastructure (in the sense of 
electronically based, fast, and secure communication between physicians and all other players in the healthcare system of 
all medical information needed for the treatment of patients) is required to update the ML at all levels of the medication 
process beginning with prescribing and not ending at dispensing.

Additionally, the patient’s perspective with his or her knowledge, beliefs, and limitations as potential reasons for 
deviations including non-adherence needs to be known and considered.

Abbreviations
CP, community pharmacy; GP, general practitioner; HCP, healthcare professional; ML, medication list; OTC, over-the-counter.
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