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ABSTRACT
Objectives  The main objective of this study was twofold: 
to investigate what kind of information patients with 
heart failure (HF) tell their doctors about their medication 
adherence at home, and how often such information is 
provided in consultations where medication reconciliation 
is recommended. To meet these objectives, we developed 
an analysis to recognise, define, and count (1) patient 
utterances including medication adherence disclosures 
in clinical interactions (MADICI), (2) MADICI including 
red-flags for non-adherence, and (3) MADICI initiated by 
patients without prompts from their doctor.
Design  Exploratory interaction-based observational cohort 
study. Inductive microanalysis of authentic patient–doctor 
consultations, audio-recorded at three time-points for 
each patient: (1) first ward visit in hospital, (2) discharge 
visit from hospital, and (3) follow-up visit with general 
practitioner (GP).
Setting  Norway (2022–2023).
Participants  25 patients with HF (+65 years) and their 
attending doctors (23 hospital doctors, 25 GPs).
Results  We recognised MADICI by two criteria: (1) they 
are about medication prescribed for use at home, AND 
(2) they involve patients’ action, experience, or stance 
regarding medications. Using these criteria, we identified 
427 MADICIs in 25 patient trajectories: 143 (34%) at 
first ward visit (min–max=0–35, median=3), 57 (13%) 
at discharge visit (min–max=0–8, median=2), 227 
(53%) at GP-visit (min–max=2–24, median=7). Of 427 
MADICIs, 235 (55%) included red-flags for non-adherence. 
Bumetanide and atorvastatin were most frequently 
mentioned as problematic. Patients initiated 146 (34%) of 
427 MADICIs. Of 235 ‘red-flag MADICIs’, 101 (43%) were 
initiated by patients.
Conclusions  Self-managing older patients with HF 
disclosed information about their use of medications 
at home, often including red-flags for non-adherence. 
Patients who disclosed information that signals adherence 
problems tended to do so unprompted. Such disclosures 
generate opportunities for doctors to assess and support 
patients’ medication adherence at home.

INTRODUCTION
Patients with heart failure (HF) are a large 
and growing patient group who experi-
ence frequent hospital admissions and high 
mortality rates.1 2 To alleviate symptoms, 
reduce hospital admissions and extend 
life expectancy, guidelines recommend a 
combination of four or more medications 
as core treatment.3 4 Studies focused on 
whether patients actually take their medica-
tion as prescribed have reported troublingly 
low adherence rates (reviews report rates 
between 40% and 60%).5 6 Patients’ reasons 
for not taking their medications are complex 
and multifaceted7 8 and result in: (1) not 
filling prescriptions, (2) not initiating treat-
ment at the recommended time, (3) taking 
medications improperly, and (4) discontin-
uing medications prematurely.9 10 Patients’ 
failure to take medications as prescribed can 
be a conscious decision or not (eg, forget-
ting, misunderstanding).11 When asked what 
makes it difficult to take their medications 
as prescribed, HF patients report a lack of 
understanding about the aetiology, prog-
nosis, and symptoms of HF as well as complex 
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medication schedules, adverse drug effects, and percep-
tions of overmedication.12 13

Good communication between patients and doctors 
improves treatment adherence,14 as it is key for exchanging 
information, responding to emotions, managing uncer-
tainty, fostering relationships, making decisions, and 
enabling self-management.15 While doctors need infor-
mation about their patients’ ability and motivation to take 
their medications to support adherence,16 such informa-
tion remains unknown unless patients disclose it to their 
doctor. For doctors to improve communication around 
assessing, addressing, and supporting older HF-patients 
to take their medications, they require research on how 
patients discuss it with their doctors, both inside and 
outside the hospital. Regarding self-care and medication 
use, HF patients emphasise the need for (more) effec-
tive communication with providers.12 13 17–21 However, 
little research has focused on how patients and doctors 
talk together about medication adherence, resulting in 
a lack of knowledge about how patients contribute to 
adherence discussions during medical encounters and 
what kind of information they provide. While some 
studies used recorded consultations between patients and 
doctors to investigate talk about medications,22–28 none 
targeted patients with HF, nor how adherence discussions 
changed over time.

The main objective of this study was to investigate what 
kind of information patients with HF tell their doctors 
about their medication adherence at home, and how 
often such information is provided in real-life consulta-
tion settings in which medication reconciliation is recom-
mended as patients transition from hospital to home. To 
meet this objective, we developed an analysis to recognise, 
define, and count (1) patient utterances including medi-
cation adherence disclosures in clinical interactions (MADICI), 
(2) MADICI including red-flags for non-adherence (infor-
mation indicating a potential risk for non-adherence 
or clear non-adherence), and (3) MADICI initiated by 
patients without prompts from their doctor.

METHODS
Overview of study design, participants, and setting
This is an exploratory interaction-based observational 
cohort study. Three consultations were recorded for each 
patient as they transitioned from hospital to home. We 
used Microanalysis of Clinical Interaction (MCI)29 induc-
tively to explore what patients say about how they use their 
medications at home. Data were audio-recorded consulta-
tions between self-managing older patients with HF and 
their doctors at (1) first heart ward visit in hospital, (2) 
discharge visit from hospital, and (3) follow-up visit with 
their general practitioner (GP).

Recruitment of participants
We recruited patients admitted to Akershus University 
Hospital (Ahus), Norway. Our inclusion criteria were 
patients, diagnosed with HF, 65 years or older, recently 

admitted to the hospital, competent to consent according 
to medical records, currently living at home within the 
catchment area of the hospital and managing their own 
medications. We excluded patients who required an inter-
preter or had a temporarily reduced ability to consent 
according to the ward nurse.

We identified and invited eligible patients to partici-
pate in the study from February 2022 to February 2023, 
Monday to Friday, using the following three steps: (1) the 
project assistant (TBS) screened admission records from 
the heart ward every morning, (2) two researchers (CF 
and HB) verified inclusion and exclusion criteria with 
the ward nurse and (3) recruited the attending hospital 
doctor (HD).

Eligible doctors included the attending physician of the 
patient, either the HD or the GP. We informed all doctors 
about the study prior to recruiting patients. The GPs of 
patients who had agreed to participate and had already 
been audio-recorded in the hospital were notified and 
received additional information in the patient discharge 
letter.

Data collection
Two researchers (CF and HB) collected all the data and 
were present during the consultations. The researchers 
collected audio-recordings using Olympus DS-9000 and 
used Livescribe Echo2Pen to make synchronised obser-
vation notes. This combined solution was selected to (1) 
make data collection more feasible than it would have 
been with video-recordings, especially in the hospital 
setting and (2) still be able to record crucial information 
missing from the audio-recordings that might influence 
how we would interpret the speech (eg, what happened 
during periods of silence, objects patients or doctors 
pointed to or showed each other, who was present and 
how they were positioned in the room).

In addition, medical records (hospital admission note, 
discharge documents and list of prescriptions from GP-re-
cord) were collected to extract HF history and current 
prescriptions.

Audio-recorded consultations were transcribed 
verbatim and entered into Microsoft Excel, adding obser-
vation notes when these provided relevant additional 
information (eg, ‘the clinician hands the discharge letter 
to the patient, who is reading it’). All coding was done in 
the Excel worksheets.

Data analysis
The MCI consisted of two analytical steps: (1) identi-
fying MADICIs and (2) characterising them. Both steps 
were initiated by two researchers (CF and JG) working 
together to develop inductive, data-driven operational 
definitions for how to (1) recognise utterances about 
the use of prescription medication at home pertaining 
to their initiation, implementation, or discontinua-
tion (MADICI), and (2) characterise them according 
to their content pertaining to non-adherence, and 
whether patients offered information unprompted. We 
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purposefully selected a subset of recordings to start each 
step, consisting of data from three recently diagnosed 
patients and three previously diagnosed patients. We 
worked iteratively, including more recordings gradually 
and discussing difficult cases until consensus. Final opera-
tional definitions are documented in a detailed codebook 
(available from first author on request).

To support characterising MADICI for content indi-
cating either a potential risk for non-adherence or clear 
non-adherence, jointly referred to as red-flag MADICI, we 
drew on the ABC Taxonomy,9 EMERGE guidelines,30 and 
PaPA Framework.31 We developed operational definitions 
to differentiate between six types of red-flags observ-
able in speech as well as for when the patient initiated 
the MADICI without a prompt from their doctor. Each 
MADICI was therefore characterised using dichotomous 
coding for all six types of red-flags and how it was initi-
ated. In addition, we noted the name(s) of active ingredi-
ent(s) of medications when referenced in the dialogue.

During analysis, we consulted with a senior heart 
failure specialist (HS) to discuss the clinical relevance of 
our approach. As an additional validity step, we brought 
questions, analytical choices, examples, and prelimi-
nary findings to our multidisciplinary group (linguistics, 
psychology, and healthcare) of MCI researchers.

This study aims to provide first evidence of how adher-
ence talk works in order to generate ideas and hypoth-
eses for future experimental studies. Choices regarding 
sample size and analytical methods were influenced by 
the inductive, exploratory nature of the study. To inves-
tigate qualitative aspects of adherence talk, a sample 
of 74 authentic audio-recorded consultations from 25 
patient trajectories has high information power.32 Such 
a sample also allows for descriptive statistical methods 
to explore observations quantitatively, providing insight 
that can be useful when estimating parameters for future 
quantitative studies. Since analyses are exploratory, our 
reporting focuses more on confidence intervals (CI) than 
p-values, further signifying that we are not testing hypoth-
eses. We performed three different generalised linear 
mixed effects regressions with random effects on patient 
level: (1) Poisson regression with number of MADICI as 
outcome and consultation setting as explanatory variable, 
(2) Poisson regression on rates of MADICI as outcome 
and consultation setting as explanatory variable, and 
finally (3) logistic regression with red-flag MADICI as the 
outcome and whether the MADICI was prompted as the 
explanatory variable, also controlling for consultation 
setting. Analyses were performed using R (V. 4.3.0) in 
Rstudio (V. 2023.09.1).

Ethical and privacy considerations
This is one of several studies within the MAPINFO-
TRANS research project (MAPINFOTRANS), funded by 
the Norwegian Research Council 31 August 2021. The 
Regional committee for medical and health research 
ethics reviewed the project and concluded that the 
project was exempt from review (ref. 273688). The Data 

Protection Officer at Ahus has approved data collec-
tion, handling, and storage for MAPINFOTRANS (ref 
2021_146). All participants gave written informed consent 
before taking part.

Patient and public involvement
The MAPINFOTRANS project was planned with contri-
butions from a user panel consisting of Ahus patient 
representatives. One user representative participated in 
MAPINFORTRANS Advisory Board and was consulted to 
discuss objectives for this analysis.

RESULTS
Data collection
We recruited 48 patients; only the 25 patients with data 
sets from all settings were included in this analysis, 
consisting of 74 audio-recorded consultations with their 
attending doctors (note one patient’s ward visit was also 
the discharge visit). Along these patient trajectories, 23 
HDs and 25 GPs participated. A flowchart of our sampling 
process is available online (online supplemental file 1).

Patients had a median age of 76 years with varying types 
of HF and comorbidities. Ten patients received their HF 
diagnosis within 3 months of the first visit of this study. All 
patients were living at home and self-managing. Patients 
had a prescription for a median of six regular medica-
tions on admission and eight medications on discharge 
from hospital.

The median work experience among doctors was 2.8 
years for HDs and 16 years for GPs.

See table  1 for participant characteristics. Additional 
participant details are available online (online supple-
mental file 2).

The selected 74 consultations consisted of 1228 min 
of audio-recordings, 352 of which were during the first 
hospital ward visit (duration mean=14.7, min–max=6–
23), 305 during the discharge visit (duration mean=12.2, 
min–max=5–25), and 571 during the follow-up visit with 
the GP (duration mean=22.8, min–max=10–44). Medical 
records matching these audio-recordings documented a 
total volume of 168 medications on hospital admission, 
and 223 at discharge.

Identifying MADICI
Following inductive analysis, we identified MADICI in 
patient utterances by two criteria: (1) they include talk 
about medication prescribed for use by the patient at 
home AND (2) they involve the patients’ action, expe-
rience, or stance regarding using medications. We 
excluded patient utterances about intentions to do some-
thing in the future, and utterances limited to a ‘yes’, ‘no’, 
‘mm’ response. The latter choice was conservative, but we 
deemed it necessary due to the ambiguity of the meaning 
of minimal verbal responses on audio-recordings, where 
any accompanying facial displays or co-speech gestures 
were missing. A flowchart of our analytical decisions is 
available online (online supplemental file 3) together 
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with examples of our coding sheets (online supplemental 
file 4A,B).

We present some quotes to exemplify how we applied 
our criteria. Essential elements are underlined in the 
transcript. Original quotes in Norwegian with translation 
to English are provided online (online supplemental 
file 5). Information previously provided in the dialogue 
and required for comprehension is included in [square 
brackets] and names removed for anonymity are replaced 
in italics.

Talk about medications was recognisable from brand and 
generic names, colloquial terms, patients’ visual descrip-
tions or mispronunciations of their medications, or tools 
to administer medications at home. After medications 
or tools had been introduced in the dialogue, subse-
quent MADICIs could be identified when they included 
anaphoric references (eg, ‘it’, ‘them’, ‘one’).

We identified patients’ actions pertaining to initiating, 
implementing, or discontinuing using medications when 
the utterance referred to the patient as the agent (eg, 
‘I’) together with an action verb (eg, ‘take’, ‘swallow’, 
‘use’, ‘forget’, ‘stop’, ‘omit’). An example of a MADICI 
including patients’ actions:‘No, not really, because now 
I take the medications I should take at the correct times. 
And I try to keep it just within 40 minutes morning and 

evening’. In addition, we included specific patient ques-
tions that implied their actions with medication at home 
(eg, requesting repeat prescriptions, checking drug–drug 
interactions, challenging the necessity to take current 
medications). In this MADICI, the patient challenges the 
GP about the necessity to continue taking statins, thereby 
signalling he is currently taking it: ‘So, then I can stop 
taking these cholesterol pills [atorvastatin]?’

We identified patients’ experiences in utterances where 
they reported the presence or absence of symptoms, 
effects, or side-effects regarding their medication use: ‘I 
tolerate it [medications] apparently well as I see it myself. 
I did not become nauseous, and I have not felt poorly due 
to it [starting with medications]’.

Finally, we identified patients’ stance in utterances that 
included a positive or negative belief or point of view 
regarding medication use. In this MADICI, the patient 
expresses a negative stance to using diuretics: ‘Yes yes, I 
will continue to take them [diuretics]. But I do not like 
it’.

Patient utterances in one speech turn were the unit 
of analysis for one MADICI. This choice is exemplified 
in this MADICI that includes experience, action, and 
stance: ‘Yes, but she [the hospital doctor] has given me 
two [bumetanide tablets] a day, and that does not work 

Table 1  Demographic information for study population

Patients: persons (+65 years) diagnosed with heart failure n=25

 � Female, n (%) 8 (32%)

 � Age, median (min–max) 76 (67–90)

 � Cognitive function*, median score (min–max) 23 (16–30)

 � Diagnosed with HF more than 3 months ago, n (%) 15 (60%)

 � Ejection fraction†, EF% below 35% 11 (44%)

 � Number of medications at hospital admission†‡, median (min–max) 6 (0–14)

 � Number of medications†‡ at hospital discharge, median (min–max) 8 (4–16)

 � Diagnoses according to discharge letter, median (min–max) 3 (1–6)

 � Days from hospital admission to hospital discharge, median (min–max) 6 (1–20)

 � Days between hospital discharge and follow-up visit with GP, median (min–max) 10 (2–43)

Hospital doctors n=23

 � Female, n (%) 17 (74%)

 � Age, median (min–max) 31 (24–50)

 � Professional role as junior doctor, n (%) 22 (96%)

 � Years of work experience, median (min–max) 2.8 (0–17)

General practitioners n=25

 � Female, n (%) 8 (32%)

 � Age, median (min–max) 50 (35–71)

 � Professional role as junior doctor, n (%) 5 (20%)

 � Years of work experience, median (min–max) 16 (1–44)

*Cognitive function measured with MoCA assessment V.8.1,48 median score (range).
†According to medical records.
‡Prescribed for regular use.
GP, general practitioner; HF, heart failure; MoCA, Montreal Cognitive Assessment.

https://dx.doi.org/10.1136/bmjopen-2024-086440
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you know. No so… I take one [bumetanide] when I am 
home. And if I am doing something then I cannot take it 
[bumetanide]’.

Frequency and rate of MADICI along patient trajectories
We identified 427 MADICI in 25 HF patient trajectories 
following microanalysis of three consultations per patient 
in settings where their medical treatment was transferred 
from hospital to primary care. Three first ward visits 
(13%) and nine discharge visits (36%) had no MADICI, 
while all GP-visits included two or more. Of 427 MADICI, 
34% were in first ward visits (n=143, median=3, min–
max=0–35), 13% in discharge visits (n=57, median=2, 
min–max=0–8), and 53% in GP-visits (n=227, median=7, 
min–max=2–24).

The duration of consultation times varied between the 
three settings, thus MADICI rates per min would be a 
more appropriate measure to compare than raw frequen-
cies. We found the median rate of MADICI to be 0.32 
MADICI/min for first ward visits (min–max=0–1.91), 
0.15 MADICI/min for discharge visits (min–max=0–0.6) 
and 0.33 MADICI/min for GP-visits (min-max=0.1–1.3). 
Details per patient trajectory are available online (online 
supplemental file 6).

We observed differences between the three consulta-
tion settings and investigated these further using Poisson 
regression (table  2). Compared with first ward visits, 
discharge visits had 61% lower frequency of MADICI and 
GP-visits had 54% higher frequency of MADICI. When 
looking at rates per min, the discharge visits had 54% 
lower rates of MADICI, while GP-visits had only 5% lower 
rates of MADICI compared with first ward visits.

MADICI including red-flags for non-adherence
We recognised content including different types of red-
flags ranging from potential adherence risks (types 1–3) 
to clear non-adherence (types 4–6), see table  3 for the 
specific red-flag definitions and examples.

Of the 427 MADICI, 235 (55%) referenced one or more 
types of red-flags; 143 were disclosed during GP-visits, 65 
during first ward visits, and 27 during discharge visits. 
Patients disclosed potential adherence risks (types 1–3) 
more frequently than clear non-adherence (types 4–6) in 
all three settings. At discharge and GP-visits, most ‘red-
flag MADICIs’ were type 1. Regardless of setting, nearly 
all patients disclosed worries, concerns, fear or negative 
stance to using medications. Sixteen patients (64%) 
reported clear non-adherence either at initiation, imple-
mentation, and/or discontinuation (types 4–6). Table 4 

provides an overview of which red-flags we identified 
among patients and their distribution across consultation 
settings.

Of the 235 ‘red-flag MADICIs’, 149 singled out specific 
medications. Bumetanide was the most problematic medi-
cation, mentioned as an issue 37 times by eight patients to 
their doctors. Atorvastatin was also commonly mentioned 
as problematic. Overview of medications mentioned is 
available online (online supplemental file 7).

Unprompted MADICI
Following inductive analysis, we identified when patients 
initiated the MADICI without being prompted by their 
doctor either (1) when the information was provided 
spontaneously ‘out of the blue’ (eg, after an audible pause 
in the conversation, or did not logically follow from the 
flow of the conversation), or (2) when the patient stayed 
on the same topic, but mid-utterance added information 
that steered the conversation in a new direction.

The following excerpt from a GP-visit exemplifies a 
MADICI that was initiated spontaneously by the patient 
since the patient utterance did not logically follow from 
the flow of the conversation. Here the GP is talking about 
a newly started blood pressure tablet when the patient 
chooses instead to bring up ‘these diuretic pills’ and 
continues to ask about how long they work in the body:

GP: “‘So now you have received another heart failure 
medication called [brand name of blood pressure medi-
cation with valsartan], but that one you have …yes that 
one you have also started on now’’’

Patient: “‘Yes, but these diuretic pills, when I take them 
in the morning from 9 o’clock … or I can also get up at 7 
o'clock also to take them. How long do they work during 
the day? I have a feeling that they work at least for 4 to 
5 hours. Is that correct?”’

Of the 427 MADICIs, 146 (34%) were initiated by 
patients. Among the 235 ‘red-flag MADICIs’, 101 (43%) 
were initiated by patients. MADICIs initiated by patients 
without prompts from their doctors included more often 
red-flags for non-adherence than MADICIs elicited by 
doctors (Odds ratio: 2.88, 95% CI: 1.82 to 4.67).

DISCUSSION
To the best of our knowledge, this is the first study to 
undertake a microanalysis of adherence discussions 
between patients with heart failure (HF) and doctors in 
a series of three medical encounters along the patient 

Table 2  Differences between consultation settings (Poisson regression)

Number of MADICI Rate of MADICI

Rate ratio 95% CI Rate ratio 95% CI

Discharge visit from hospital vs first heart ward visit in hospital 0.39 (0.28 to 0.52) 0.46 (0.34 to 0.63)
Follow-up visit with GP vs first heart ward visit in hospital 1.54 (1.25 to 1.91) 0.95 (0.77 to 1.18)

GP, general practitioner; MADICI, medication adherence disclosures in clinical interactions.

https://dx.doi.org/10.1136/bmjopen-2024-086440
https://dx.doi.org/10.1136/bmjopen-2024-086440
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trajectory from hospital to home. Therefore, it offers an 
‘inside view’ to what information doctors receive during 
consultations, each of which creates an opportunity for 
doctors to assess, address, and support patient adherence.

The findings showed that 25 self-managing HF patients 
disclosed information to their doctors pertaining to their 
medication adherence at home 427 times, more than 
half of which were presented at the GP visit. In our study, 
the presence of adherence discussions in GP-visits is 
higher than previously reported from outpatient settings. 
Previous studies, using audio-recordings collected more 
than 20 years ago, found that 10%–40% of visits did not 

include any talk about medication management.23 26 33 
That we observed more talk about patients’ medication 
use in primary care may be attributed to HF patients 
having more complex regimens than patients in previous 
studies.34 Policy changes35 and healthcare services36 37 that 
urge doctors to elicit patient preferences and encourage 
patients to engage in treatment discussions may also have 
played a part during this period. Though our results are 
encouraging, there is reason to reflect on the volume 
of disclosures compared with the number of prescribed 
medications; it suggests that doctors and patients did not 
discuss patients’ medication use in detail. The present 

Table 3  Red-flags for non-adherence in MADICI

What kind of red-flag for non-
adherence is provided in the 
MADICI? Defined and coded as present when: Examples (patient-pseudonym, setting)

Type 1 Indication of potential adherence 
risk specifically due to patient’s 
perceptions (eg, medication 
necessity beliefs, concerns, and 
emotions).

The MADICI includes patient’s concerns, 
worries, fears, or a negative stance 
towards:

	► side-effects,
	► the volume or choice of medications, 
or

	► using medications generally.

‘But it [taking bumetanide] is no fun. I cannot get anything 
done before noon, I was about to say’. (Carl, GP-visit)
 

‘But if I’m in a normal condition and there are side-
effects then I would like to remove it [cholesterol lowering 
medication]’. (Daniel, GP-visit)

Type 2 Indication of potential adherence 
risk due to practicalities, 
specifically due to patient’s 
difficulties identifying or keeping 
overview of medications (eg, 
resources and capabilities).

The MADICI indicates that the patient:
	► is unsure or unable to name own 
medications, or

	► cannot verify medications taken 
based on descriptions provided by 
doctor.

‘I do not remember. It has been a lot back and forth with 
exchanging old medications and getting some new ones 
and the like, so it is not clear to me’. (Ken, First ward visit)
 

‘It's not exactly easy names on those things there. I know 
that I have an anticoagulant and…I do not remember…I just 
take those that I have’. (Martin, First ward visit)

Type 3 Indication of potential adherence 
risk due to practicalities, 
specifically due to patient’s 
difficulties dispensing own 
medications.

The MADICI provides information about 
relying on assistance from next of kin 
with medications to ensure correct 
dispensing.

‘It is girlfriend’s name …she does it [dispensing medications] 
and puts into the boxes according to that list that we have. 
So if I have that bumetanide tablet, that it is on that list 
there, then I probably take it’. (Eric, GP-visit)
 

‘That [dispensing in weekly pill organiser] is what I’m 
struggling with, because I called the home-nurse-team 
if they could come and dispense. But they did not have 
enough capacity, so I’m sitting now with the tongue in my 
mouth as I’m dispensing’. (Benjamin’s daughter, GP-visit)

Type 4 Indication of non-adherence in the 
initiation phase

The MADICI provides information about 
the patient not taking the first dose of a 
medication prescribed for regular use.

‘I was supposed to start on tablets for that [osteoporosis] 
too, but I cannot stand…I cannot stand more tablets’. (Jane, 
GP-visit)
 

‘Never been using those [prescription strength tablets with 
calcium with vitamin D], so that is wrong’. (Jane, GP-visit)

Type 5 Indication of non-adherence in the 
implementation phase

The MADICI provides information about 
the patient omitting, delaying, or taking 
too many doses of medication.

‘Pfh… I forget it [taking medications] probably once a week’. 
(David, GP-visit)
 

‘Because I struggled to fall asleep so that I sat a lot in the 
sofa at home and fell asleep. And then when I got out of 
bed 3 or 4 o’clock at night then it was kind of not the time 
to take that tablet. And then I forgot to take it afterwards’. 
(Brad, First ward visit)

Type 6 Indication of non-adherence in the 
persistence phase.

The MADICI provides information about 
the patient intentionally discontinuing 
a medication that has not been 
deprescribed.

‘I’ve stopped taking that, because that one [bumetanide]… I 
could not use it’. (Carl, First ward visit)
 

‘That one [chlorprotixene] I took away myself when I was on 
the island.’ (Babette, Discharge visit)

GP, general practitioner; MADICI, medication adherence disclosures in clinical interactions.
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study has not investigated which actions doctors used 
to elicit information about patients’ medication use at 
home. Further work is needed to describe these actions 
and assess their efficiency to generate necessary insight 
into patients’ intake of prescribed medications.

A second key finding was that we observed a large vari-
ation in what patients disclosed to their doctors within 
the same consultation type and across settings. Patient 
participation in adherence discussions was highest 
during GP-visits, followed by first hospital ward visits and 
discharge visits from hospital. This pattern can indicate 
that patients use their communicative resources differ-
ently between settings to seek optimal care in accor-
dance with their preferences and concerns. Examples 
of patient communicative resources are: making direct 
requests, the choice of words when describing their 
illness history, actions influencing doctors before the 
diagnosis is presented, or resisting after the diagnosis or 
treatment plan is presented.38 Also, one has to consider 
that the institutional context constrains admissible 
contributions to engage in different activities.39 There-
fore, admissible patient contributions may significantly 
change between type of visits, with GP-visits covering a 
wider range of possible contributions from the patient. 

That the institutional context limits patients adherence 
discussions to resisting recommended treatment might 
explain why we observed fewer adherence disclosures 
at discharge visits. Our findings are consistent with 
recent studies that found patients to be passive during 
discharge visits.25 28 40 41 We found that a majority of ‘red-
flag MADICIs’ at discharge visits and GP-visits included 
concerns, worries, fears, and negative stance, which can 
indicate resistance. Patients who wish to resist recom-
mended treatment may choose to negotiate changes with 
the current doctor or choose a path of less resistance by 
bringing up issues with another doctor. Patients who feel 
better after their hospital stay may prefer to defer treat-
ment negotiations until they see their GP a few days later, 
especially if they have an established and trusting rela-
tionship.17 18 These initial results therefore suggest that 
the differences in adherence disclosures between these 
settings are influenced by how the institutional context 
provides opportunities (or constraints) for discussions 
about medications, how patients orient to their doctors, 
and patients’ sense of urgency to negotiate prescriptions.

A third key finding was that more than half of the 
MADICIs included a red-flag for non-adherence, espe-
cially related to medications containing bumetanide 

Table 4  Frequency of red-flag MADICI along patient trajectories

MADICI contains information 
about patients’…

First heart ward 
visit in hospital
(n=24)

Discharge visit 
from hospital
(n=25)

Follow-up visit with 
GP
(n=25)

All consultations
(n=74)

Number 
of red-
flags
(n)

Number 
of 
patients 
reporting 
this red-
flag
(n)

Number 
of red-
flags
(n)

Number 
of 
patients 
reporting 
this red-
flag
(n)

Number 
of red-
flags
(n)

Number 
of 
patients 
reporting 
this red-
flag
(n)

Number 
of red-
flags
(n)

Number 
of 
patients 
reporting 
this red-
flag
(n)

Type 1: concern, worry, fears, or 
negative stance towards the use of 
medications

31 10 25 9 120 24 176 24

Type 2: difficulties identifying or 
keeping overview of medications

39 10 5 3 24 11 68 16

Type 3: relying on assistance 
from next of kin to ensure correct 
dispensing

1 1 0 0 3 2 4 2

Type 4: not starting to use 
medication

3 1 0 0 5 3 8 4

Type 5: omitting, delaying, or taking 
extra doses

11 5 1 1 14 6 26 9

Type 6: intentionally discontinuing 
medication

8 2 3 2 7 4 18 5

Adherence issues disclosed* 93 in 65 
MADICI

12 34 in 27 
MADICI

10 173 in 
143 
MADICI

24 300 in 
235 
MADICI

25

*One MADICI (analytic unit) may contain several utterances about patient actions, experiences, and/or stance conveying different types of 
red-flags; they are not mutually exclusive.
MADICI, medication adherence disclosures in clinical interactions.
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and atorvastatin. Both these medications have also previ-
ously been demonstrated to be problematic for adher-
ence.6 42 43 Patients disclosed more potential risks for 
non-adherence (eg, concerns, negative stances, need for 
assistance) and struggles with their intake (eg, forgetting, 
omitting, delaying), than outright non-adherence (not 
starting, discontinuing). Hence, a majority of problems 
disclosed in MADICIs pertained to only a potential risk. 
Such disclosures provide doctors with the opportunity 
to explore further and consider appropriate changes 
to alleviate the situation before it escalates to outright 
non-adherence. As expected, we found that explicit non-
adherence disclosures were lower than concerns and 
negative beliefs about medications in general.22 33 We also 
observed that many medications and frequent changes 
were a challenge for patients in all three settings. Such 
issues were also previously reported in patient interview-
based studies.12 13

Finally, this study revealed that doctors initiated two-
thirds of all adherence disclosures. However, when 
patients offered information spontaneously, it was more 
likely to include a red-flag for non-adherence compared 
with when doctors asked. These findings align with 
previous research reporting that doctors feel responsible 
and take a leading role when asking patients about their 
adherence.22 25–27 44 Tarn et al found that patients initiated 
approximately one-third of adherence related discussions 
when they analysed 100 outpatient visits.22 Two studies 
that investigated non-adherence disclosures found that 
patients provided half of the instances spontaneously,22 24 
which aligns with the results in our study.

The findings in this study constitute a point of depar-
ture for increasing our understanding of why patients 
with heart failure might fail to use their medications as 
prescribed, even when those medications are needed 
to achieve full benefit from pharmacotherapy. While 
patients and clinicians often fail to communicate effi-
ciently about medication use,20 44 45 this study cannot 
elucidate the quality of communication, as it focused 
only on patient disclosures. Further research is needed to 
explore how doctors follow up patients’ adherence disclo-
sures during consultations to shed light on how doctors 
work to support patient adherence.

Strengths and limitations
The main strengths of this study are as follows: (1) Our 
findings are observed in authentic consultations, well 
suited to studying adherence discussions in practice. The 
three selected timepoints coincide with when medication 
reconciliation is recommended for patients transitioning 
between primary and secondary care.36 37 (2) Our analyt-
ical decisions are documented in a detailed codebook 
to ensure transparency and consistency in coding, and 
to encourage reproducibility.46 (3) Access to medical 
records enabled verification of current prescriptions at 
all timepoints.

Main limitations of this study include the following: 
(1) Limited generalisability since patients are recruited 

from one hospital ward. Also, patients likely to be less frail 
than the average HF patient on the heart ward due to 
our inclusion/exclusion criteria and recruitment process 
(MAPINFOTRANS, which included an extended home 
interview and several eligible patients indicated they felt 
too poorly to receive visitors when declining study partic-
ipation). (2) Participant reactivity47 to the study situation, 
especially due to an observer present during the consul-
tation, may have led to more talk about medications and 
‘best practice behaviour’. (3) Many patient–doctor inter-
actions were not recorded (eg, admission to hospital, 
daily ward visits, informal conversations). Therefore our 
findings do not provide a comprehensive picture of the 
information exchanged about medication adherence 
during the study period.

CONCLUSION
We set out to investigate the quality and quantity of 
information about medication adherence that 25 self-
managing older patients with HF disclosed to their 
doctors in a series of three clinical interactions as they 
transitioned from hospital to home. Microanalysis of the 
74 authentic consultations produced a precise, detailed, 
and comprehensive description of patient’s contri-
butions to adherence discussions in settings in which 
medication reconciliation is recommended. We found 
that HF patients disclosed information about their use 
of medications at home, often including red-flags for 
non-adherence. Patients who disclosed information that 
signals adherence problems tended to do so unprompted. 
Such disclosures generate opportunities for doctors to 
assess and support patients’ medication adherence at 
home.
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