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ABSTRACT
Objective Long- term adherence to evidence- based 
medications in cardiometabolic diseases remains poor, 
despite extensive efforts to develop and test interventions 
and deploy clinician performance incentives. The limited 
success of interventions may be due to ignored factors such 
as patients’ experience of medication- taking. Despite being 
potentially addressable by clinicians, these factors have not 
been sufficiently explored, which is particularly important as 
patients use increasing numbers of medications. The aim is to 
explore patient perspectives on medication- taking, medication 
properties that are barriers to adherence, and coping 
strategies for their medication regimen.
Design Individual, in- person, semistructured qualitative 
interviews.
Setting Urban healthcare system.
Participants Twenty- six adults taking ≥2 oral medications 
for diabetes, hypertension or hyperlipidaemia with non- 
adherence. Interviews were digitally recorded and transcribed. 
Data were analysed using developed codes to generate 
themes. Representative quotations were selected to illustrate 
themes.
Results Participants’ mean age was 55 years, 46% 
were female and 39% were non- white. Six key themes 
were identified: (1) medication- taking viewed as a highly 
inconvenient action (that patients struggle to remember 
to do); (2) negative implications because of inconvenience 
or illness perceptions; (3) actual medication regimens 
can deviate substantially from prescribed regimens; (4) 
certain medication properties (especially size and similar 
appearance with others) may contribute to adherence 
deviations; (5) development of numerous coping strategies 
to overcome barriers and (6) suggestions to make 
medication- taking easier (including reducing drug costs, 
simplifying regimen or dosing frequency and creating more 
palatable medications).
Conclusion Patients with poor adherence often find 
taking prescription medications to be undesirable and take 
them differently than prescribed in part due to properties 
of the medications themselves and coping strategies 
they have developed to overcome medication- taking 
challenges. Interventions that reduce the inconvenience of 
medication use and tailor medications to individual needs 
may be a welcome development.

BACKGROUND
The underuse of essential medications 
imposes significant clinical and financial 

burdens on the US healthcare system.1–3 
Long- term adherence to evidence- based 
medications, especially in cardiometabolic 
diseases, remains poor; on average, fewer 
than half of patients regularly take their 
prescribed medications.4–6 This poor adher-
ence leads to substantial increases in prevent-
able and costly clinical outcomes.1 7

Unfortunately, low rates of adherence 
have persisted despite extensive efforts to 
identify and predict patients at risk of poor 
adherence, develop and test interventions to 
improve adherence and create incentives for 
better performance by including adherence 
as a quality measure.8–12 The limited success of 
prior approaches may be due to other largely 
ignored factors, such as patients’ experiences 
of medication- taking.8 13 14

Prior literature has suggested that patients 
may carry substantial negative perceptions 
about medication- taking that are heavily 
informed by perceptions of illness from the 
disease itself or fear of experiencing side 
effects.10 15 These views may be further influ-
enced by the inconvenience of obtaining and 
taking medication regularly, which clinicians 
or guidelines may not fully appreciate.16

Despite being potentially addressable, 
contemporary patient perspectives on 
medication- taking have not been sufficiently 

Strengths and limitations of this study

 ► This manuscript elucidates contemporary patient 
perspectives on medication- taking that have not 
been sufficiently explored or understood widely by 
clinicians or healthcare systems.

 ► We used sound qualitative methods leveraging 
deep, semistructured qualitative interviews with 26 
patients with evidence of non- adherence.

 ► The primary limitation of this study is that the results 
are generalisable to the study sample, including no-
tably that participants were non- adherent and were 
sampled from one geographical location.
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explored, nor understood widely by clinicians or health-
care systems.17–19 This is particularly important given that 
patients are now using increasing numbers of evidence- 
based medications to reach clinical targets.20–22

To this end, we conducted semistructured qualitative 
interviews with patients to elicit and explore their percep-
tions of: (1) how they are using their medications and 
managing their regimens, (2) barriers to medication- 
taking, (3) properties of medications that could make 
them difficult to take and (4) what would make medica-
tions easier to take.

METHODS
Participants
A purposive sample was recruited through flyers, a plat-
form of participants interested in research, and clini-
cian referral from Mass General Brigham (MGB) health 
centres, in and around Boston, Massachusetts, USA. 
We were specifically interested in participants who may 
have deep knowledge about the potential issues. Specif-
ically, participants were eligible if they were ≥18 years 
of age, taking ≥2 prescribed medications for diabetes, 
hypertension or hyperlipidaemia, and reported some 
non- adherence based on a validated self- reported adher-
ence questionnaire (ie, ≥1 dose missed in the last 30 
days).23 24 We focused on these chronic cardiometabolic 
diseases because they are very common, interrelated, 
largely asymptomatic and often precursors to other 
conditions.25 26 Recruitment and interviewing occurred 
between April and December 2019.

Informed consent was obtained from all participants, 
and they received a US$50 honorarium at interview 
completion. In this manuscript, we follow standards for 
reporting qualitative research,27 28 and participants are 
referred to by their study ID to preserve anonymity.

Interviews
We used semistructured interviews to elicit personal 
accounts and generate a deeper understanding of percep-
tions of medication use and behavioural impacts. JCL and 
NKC developed a comprehensive semistructured inter-
view guide organised around separate but overlapping 
topics based on study objectives, their extensive research 
experience in adherence, gaps in prior literature: (1) 
how patients are using their medications and managing 
their regimens, (2) barriers to medication- taking, (3) 
discussions about properties of medications that could 
make them difficult to take and (4) what would make 
medications easier to take. The guide did not explicitly 
ask about mental health, a factor for non- adherence,29 
to facilitate comfort with the interviewer. The interview 
guide was finalised after input from the multidisciplinary 
study team, which includes individuals with experience 
in qualitative research methods (online supplemental 
appendix table 1). The guide was pilot- tested with two 
non- participant volunteers, which resulted in only a few 
wording changes.

Interviews were conducted in- person with eligible 
patients at private conference or office rooms at Brigham 
and Women’s Hospital, with only the interviewer present. 
Patients were all invited to attend those locations specif-
ically but had been to the hospital before. All interviews 
were conducted by a trained interviewer and practising 
pharmacist (JCL) in English. Several strategies were 
used to mitigate any misperceptions about the nature 
of the interview, including meeting in non- clinic loca-
tions, wearing non- clinical outfits, emphasising that the 
encounter is not part of clinical care and that the inter-
viewer is primarily a researcher and not part of their care 
team.30 The interviewer also had no prior or ongoing 
relationship with any participant and does not practically 
clinically where the patients were recruited from.

At the beginning of the interview, participants were 
also asked to complete a baseline demographic/clin-
ical questionnaire. A sequential study ID was assigned to 
each interview. We continued conducting interviews until 
saturation was reached, defined by similar types of expe-
riences being described without new emerging data.31 32 
Saturation was reached by patient 24 and reaffirmed in 
the subsequent 2 interviews which had already been 
scheduled. Each interview lasted between 30–75 min 
(mean: 45).

Data analyses
The audiorecorded interviews were transcribed verbatim. 
Transcripts were checked for accuracy against the record-
ings. We used paper- based methods for initial stages of 
analysis. Two investigators annotated a selection of tran-
scripts independently and devised preliminary codes; 
after discussion, preliminary codes were revised and 
agreed on, and major themes were identified. Analysis was 
conducted in parallel with additional interviews to deter-
mine saturation. Dedoose software V.8.3.10 (Los Angeles, 
California, USAA: SocioCultural Research Consultants) 
was used for storage, handling and analysis.

We used the immersion/crystallisation method to 
conduct the analysis.33 34 In this approach, we immersed 
ourselves in the collected data and then articulated the 
salient themes during the crystallisation process. We 
continued this method of cycles of concentrated textual 
review until all data were examined, and meaningful 
patterns emerged from the data. Early broad themes 
were clear, such as the nature of routine or disruptions to 
routines as barriers to medication- taking. All transcripts 
were then reread as additional themes emerged. Repre-
sentative quotations were chosen to illustrate the themes; 
statements made by participants are shown in italics. Two 
participants reviewed their transcripts and findings for 
consistency, without any comment.

Patient and public involvement
Two patients were involved in pilot testing the interview 
guide and refining content. Two participants also checked 
transcript accuracy.
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RESULTS
We conducted interviews with 26 participants (table 1); 
54% were male, 65% were <65 years of age and 62% were 
white (online supplemental appendix table 2).

Participants spoke in great depth about barriers to 
medication- taking and their personal strategies for coping 
with their medication regimens. From these interviews, we 
identified six key themes around inconvenience, negative 
implications, deviations, property barriers to adherence, 
learnt coping strategies and ideal experiences (table 2). 
These themes are described in more detail below with 
representative transcript quotations.

Medication-taking viewed as a highly inconvenient action
Participants expressed feelings of annoyance about 
having to take medication and the struggle to constantly 
pay attention to their medications and their regimen 

regardless of whether they had been recently diagnosed. 
These feelings persisted even when directly queried about 
whether there were aspects of medication- taking that they 
liked.

P2: You’re waiting around to take them; in a way you’re 
binded by it.

P23: I take half of the 28 in the morning before I leave. I 
have to struggle, so I have to give myself time just to—before 
I leave and take all those medications.

P14: You have to learn the regimen—what time do I fit it 
into my day?

Others described that distractions disrupted their ability 
to remember because the medications were inconvenient.

P24: There’s always something else that’s coming up and 
distracting me from taking the meds. Anything that throws 
me off my routine leads to me having a tendency to forget.

P4: If I’m out and about, which is usually, I’ll forget to take 
my midday medication. I have to be obsessed with makin’ 
sure I take them.

Participants referred to medication use repeatedly as a 
‘process’ that affected aspects of how they live their lives 
and something that they struggle to remember to do.

P8: The hardest part is the whole process. Sometimes I just 
forget. Maybe I’m really hungry or if I’m making dinner at 
home and I’m serving everybody, I realized halfway through 
my meal, ‘Oops, I forgot.

Negative implications because of inconvenience or illness 
perceptions
Participants questioned why they were taking medications 
and expressed dismay about potentially needing to take 
medications for their entire life.

P1: It’s not time consuming but just to take them all the 
time that’s a battle. For a long time. I wish I kind of had a 
timeline to see if there’s an end in sight, otherwise you just 
keep taking them and taking them and don’t get to give up.

They described conflicting feelings between the desire 
to make lifestyle modifications and “laziness” from relying 
on medication use to improve their health.

P16: This is like a Band- Aid trying to prevent damage; 
eventually, the dosage you’ll have increases and then you’ll 
move on to insulin. You advance.

P21: I might stop taking the meds again and just go ahead 
and just try to do it cold turkey.

Single participants wondered aloud about why they 
bother to take medications given that they do not need to 
support other people.

P18: I’m single. I don’t have kids. If I die, at least I don’t 
have responsibilities, but I still take my medication anyway. 
You know, sometimes I wonder why I take it.

Table 1 Characteristics of participants

Participant 
identifier Age (years) Chronic condition of interest

P1 62 Diabetes, hyperlipidaemia

P2 36 Diabetes

P3 52 Diabetes, hyperlipidaemia, 
hypertension

P4 70 Diabetes, hyperlipidaemia

P5 66 Diabetes, hyperlipidaemia, 
hypertension

P6 84 Hypertension, hyperlipidaemia

P7 62 Diabetes, hyperlipidaemia, 
hypertension

P8 31 Diabetes

P9 45 Diabetes, hypertension

P10 65 Diabetes, hyperlipidaemia, 
hypertension

P11 61 Diabetes, hyperlipidaemia, 
hypertension

P12 24 Diabetes, hypertension

P13 22 Diabetes

P14 58 Hypertension

P15 20 Hypertension

P16 70 Diabetes

P17 57 Diabetes, hypertension

P18 55 Diabetes, hyperlipidaemia

P19 44 Hyperlipidaemia, hypertension

P20 73 Hyperlipidaemia, hypertension

P21 43 Diabetes, hypertension

P22 76 Diabetes, hyperlipidaemia, 
hypertension

P23 40 Diabetes, hyperlipidaemia, 
hypertension

P24 58 Hyperlipidaemia, hypertension

P25 >89 Hyperlipidaemia, hypertension

P26 74 Hyperlipidaemia, hypertension
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Participants also expressed concerns about stigma from 
others about their condition. They described embarrass-
ment, which often precluded the desire to involve friends 
or family in their daily routine. These perspectives mani-
fested in overall negative individual impressions about 
their disease and medications.

P12: It doesn’t feel like a death sentence, but almost there’s 
kind of a stigma to it. The thought of not being as healthy 
as I wanted to be. It was pretty upsetting. Accepting it was 
hard…. Even the pill bottle, it’s huge walking around with. 
My sister saw it. She’s, like, ‘Holy crap. That’s the biggest 
pill bottle I’ve ever seen.’

P13: Sometimes if I go on vacation or on a trip, it’s almost 
a bit weird. Maybe that stigma thing, like, “Oh, I’ll be 
right back. I’m gonna go take my meds.” My family knows, 
but I don’t think a lotta my friends know. Almost like an 
embarrassment.

Actual medication regimens can deviate substantially from 
prescribed regimens
When asked to describe a typical day in how they take 
their medicines, participants described a wide variety of 
behaviours and often admitted that the way they take 
their medications is not fully as intended. Often these 
differences were relatively minor, such as forgetting to 
take doses, or taking medications all at once instead of 
separating them out throughout the day.

P10: One thing I started doing different was that the 
Metformin it said take 500[mg] twice a daily. I take 
1000[mg] at bedtime.

P15: Even if I wasn’t supposed to take it at night, I take a 
lot of my medicines at night, because if I’m supposed to take 
them in the morning, I never ever remember.

Other routines were markedly different, such as taking 
extra, unprescribed medication doses.

P17: I have this little bottle with me, so if I’m going to a 
restaurant and all of a sudden I want that cheesecake I got 
extra Metformin in here so I can take it. I call them my rescue 
Metformins.

Even though participants acknowledged that they knew 
they were taking medications differently from prescribed, 
sometimes they did not recognise that they were in fact 
deviating, nor was it clear to them when it clinically 
mattered.

P21 shared that even if he ‘misses it [medication] this 
time, I’ll just take it later. As long as I take it within 24 
hours, I should be good.’

Certain medication properties may contribute to adherence 
deviations
Participants characterised several medication proper-
ties as potential barriers. One of the most commonly 
described was medication size. The large size of some 
medications made swallowing more difficult and there-
fore required more effort to consume.

P8: I’m taking four pills of which one or two are large. It’s 
not unusual to choke on one of those large pills.

P11: Some of them seem to be larger pills. They take up al-
most the entire P.M. [evening] container so that gets a little 
filling. Sometimes I’m like ‘Well, dessert!

Table 2 Summary of key themes

Theme Key takeaways

(1) Medication- taking viewed as a highly inconvenient action  ► Annoyance at and struggling to take medications
 ► Medication- taking is viewed as a process

(2) Negative implications because of inconvenience or illness 
perceptions

 ► Dismay of need for lifelong use
 ► Feelings of judgement and stigma by others

(3) Actual regimens can deviate substantially from prescribed 
regimens

 ► Combining doses intended to be at separate times
 ► Taking medications later than prescribed
 ► Taking additional medications to counteract lifestyle
 ► Forgetting to take doses altogether

(4) Certain medication properties may contribute to 
adherence deviations

 ► Size of medications (too large or too small)
 ► Smell or taste are detractors
 ► Colour of medications in combination with others

(5) Development of numerous coping strategies to overcome 
barriers

 ► Relying on colours or imprints for pill identification
 ► Planning extra time to take medications
 ► Creating ‘cues’ to take medications
 ► Leveraging low- tech ways of transporting doses

(6) Suggestions to make medication- taking easier  ► Reduce medication costs
 ► Simpler regimens (once weekly or daily)
 ► Create distinguishing features across medications, such as 
colouring or usable imprints

 ► Enable chewable or liquid versions for palatability
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P1: It’s a big pill, and it feels like it sometimes gets stuck in 
my throat even when I drink with it. I would rather take 
smaller ones more times a day honestly than that one twice 
a day. That’s how much I dislike the shape and size of that 
pill.

For others, medication size affected their ability to 
manage their medications in pillboxes, as either the 
medications were too large for conventional pillboxes 
or too small and were difficult to handle. Related to the 
inconvenience theme, larger sizes may lead to even more 
social stigma because they were more difficult to trans-
port and use covertly.

P24 noted, One of my problems for missing my medications 
is the size of the pills that I’m on. If two of those are side 
by side in my pill container they get stuck in the little slot. 
If they get stuck and I don’t think to count, then pills stay 
behind.

P4: The biggest problem I had was get-
ting them into the pillbox I bought.  
 
P10: Sometimes my medication can even stay in my box. It’s 
just small. It’s nondescript. If you drop it and it bounces on 
the bathroom floor, and you’re like, ‘Oh, my god, I’ll never 
find it’.

Beyond medication size, participants noted other prop-
erties of medications like the smell or taste as things that 
irritated them.

P1: If you don't get that medication down straight if that 
dissolves in your mouth that’s awful.

P12: They kinda have a funky smell, when I smell them I 
associate it with—like, that’s gross.

Medication colour rarely bothered participants—
except in combination with other medications. Partici-
pants complained when their medications had a similar 
appearance as this makes it more difficult to tell them 
apart and know which medications they have taken that 
day or when they are filling their pillboxes. This may have 
exacerbated the underlying forgetfulness barriers that 
participants were experiencing.

P4: I certainly don’t want the pills to all look the same be-
cause then I can’t tell whether I’m taking the right ones. They 
should all look different.

P8: One thing that’s super- frustrating to me is pills that are 
all white and the same shape. With my memory issues, I have 
to keep looking up, is this the right pill? 'Cause there are 
times also where I haven't filled the box properly.

P24 described an experience where giving a friend 
the wrong medication because they looked the same, 
‘I gave him a couple of those medications [lovastatin] 
because I put them in Ziploc bags and I thought it’s blue; 
it’s obviously Advil.

Development of numerous coping strategies to overcome 
barriers
Participants described a number of different ways to make 
their medications easier to reconcile and take. Some 
relied on their colours or imprints as ways to distinguish 
medications.

P17: I’m mad because my medications all look alike. I can't 
read the stupid little numbers. I’ll take a watercolor magic 
marker, and I’ll put blue on all the ibuprofens and green on 
the Metformin’s, so I can just instantly know I’m not taking 
the wrong white oval pill.

Others noted the need to space out their medications 
and plan extra time to take them.

P23: It’s not that I don't take my medication. It’s that it 
gets stuck here. It could go to 15 minutes to get it down. I 
just have to always have at least a couple glasses of water 
just to take all my medications. If not, then I struggle. If I 
did all at once, then it would take me 3 hours to take all 28 
medications.

Some of these coping strategies may also themselves 
contribute to adherence and regimen deviations, particu-
larly when spacing from meals or other medications.

P3: I don't take both of them at same time, especially met-
formin. Don’t want to chew that too big stuff.

Others described strategies such as creating ‘cues’ for 
themselves to know whether they took their medications. 
These included low- tech ways to take medications with 
them throughout the day, such as extra pillboxes, small 
bags, and using clothing pockets to enhance portability.

P15: I will genuinely think that I didn't take them and take 
another dose, so I turn my bottle upside down to remember 
if I took them.

P9: The metformin I need to eat with food, and so I tend to 
put two pills in my pocket and sometimes I forget to take them 
out of my pocket. Sometimes I'll go into my pants to get the 
medicine out and rather than there being two pills, there’s 
three of them, because I forgot to take the pill previously.

P7: I used to have to take a noontime pill a lot when I 
worked, so I always stuck it in my pocket, so I always had it. 
Now I don’t work, and I forget to put it in my pocket.

Sometimes, these strategies needed continual revision 
as their schedules changed.

P24: We have a white counter and I have a white pillbox. I 
was still forgetting, so I decided to put blue painter’s tape on 
it so that as I walked by I got the contrasting color.

Suggestions to make medication-taking easier
Participants also expressed ideas about what their ideal 
medication- taking experience would be. They advocated 
for simpler medication regimens that would help them 
adhere, such as once- daily or once- weekly regimens.
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P15: I'd just like to be able to take my pills just all at the 
same time.

P12: Ideally, the less the better, the less frequent the more im-
portant it is to you, so the higher the priority it takes. ‘Cause 
‘Oh, if you miss it this week, you’re gonna have to go a week 
without it.’

Expense of medications was also a key issue for partic-
ipants and noted as a way to make medication- taking 
easier.

P7: The cost is just too high. I think it is ridiculous that 
the cost of that medication is like over $600 a month. It 
shouldn’t be that way.

P19: I’ve spent a lot of money in the past on medications. I 
don’t even like to think about it, because it’s my health, but 
they are a big part of my life.

Participants suggested different medication colours, 
imprints and pill bottle markings as distinguishing 
features in their appearance that would make medication- 
taking easier.

P8: Since I've already fallen twice, it helps to have different 
color pills in different shapes. I'm always so happy when I 
get a pill that’s, like, a green oval shape!

P6: A big picture on the bottle, about the pill what it’s like 
with the markings so that you don’t make mistakes.

P10: If they had a little letter—like Levothyroxine had LEV 
on it. There’s number codes on ‘em, but for us, that code 
means absolutely nothing.

Finally, participants also expressed related ideas about 
creating chewable or liquid versions or adding coat-
ings that would improve palatability and make their 
medication- taking routine easier.

P7: Gummy bears. It doesn’t matter what they look like as 
long as I can swallow ‘em.

P14: Do it in liquid with a flavor. Everybody from 9 years 
old to 99 knows how to hold a glass and drink it.

P20: I mainly wish some pills were coated better. It would 
slide down easier.

DISCUSSION
In this qualitative interview study of adults with non- 
adherence to medications for hypertension, diabetes 
and hyperlipidaemia, we observed six key themes around 
medication- taking, including inconvenience, negative 
implications, regimen deviations, medication proper-
ties, coping strategies and suggestions for improving 
medication- taking. Overall, these contemporary 
patients’ experiences reinforce that many patients find 
medication- taking undesirable and associate it with nega-
tive connotations. Moreover, patients often take medica-
tions differently than prescribed, which could be in part 
due to properties of medications themselves or coping 

strategies that they have developed to overcome negative 
medication- related experiences.

Patients’ underlying perceptions of medication- 
taking may be shaped by illness connotations or incon-
venience of medication- taking, indirectly leading to 
barriers, such as the tendency to forget doses.10 22 35 Prior 
research has suggested that difficulty remembering to 
take medications could be related to not believing that 
they are important to take and thereby not purposefully 
integrating medication- taking into daily routines.22 36 
Further, prior work has shown that patients with diabetes 
view medication- taking more negatively than either diet 
or exercise.37 This undesirability may be affected by the 
presence of other comorbidities, such as depression, 
and whether patients are already used to taking medica-
tion.38 Correspondingly, our research tracks with these 
prior findings by suggesting that non- adherent patients 
could be amplifying barriers to adherence by viewing 
medication- taking negatively, ultimately affecting their 
coping strategies.

These findings combined with literature insights have 
several important implications for clinical care and inter-
ventions. First, recognising and addressing potential nega-
tive perceptions around medication- taking may be critical 
to enhancing adherence. Providers view medications 
differently than patients and therefore may need to directly 
address and reframe illness perceptions with patients.16 
Second, most patient education aimed at addressing 
adherence invokes negative framing, that is, motivating 
patients by focusing on how they reduce the risks of poor 
clinical outcomes.13 39 Research has found that other types 
of framing, such as positive framing or framing focusing 
on social rather than physical consequences, may ulti-
mately be more effective.40 41 Third, providers may need 
to communicate more clearly what regimen deviations are 
acceptable for patients as they develop medication coping 
strategies. Here, participants described a variety of differ-
ences from what was prescribed; clarifying for patients 
which deviations may be clinically insignificant may help 
improve their experience.

While this research also suggests that medication prop-
erties may also affect patient experience, clinicians are 
frequently unaware of these difficulties and therefore 
cannot act on them.35 36 For instance, decision support 
tools could be built into electronic health record systems 
that better incorporate information about dispensed 
medications. Even in the absence of point- of- care informa-
tion, asking patients directly may improve their care,35 42 
as simplifying regimens, by reducing dosing frequency 
or number of separate, free- form medications may be 
possible and can improve adherence.2 10 20 Depending on 
needs, patients also could potentially be prescribed alter-
native medications that may be easier for them to take. 
Community pharmacies could also be engaged in these 
activities by improving the packaging of dispensed medi-
cations and reduce confusion.43

This research also suggests that other healthcare 
actors, such as government, payers or manufacturers, 
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could improve medication- taking for patients. Out- of- 
pocket medication costs are top of mind, as has been 
well- elucidated in prior work and is a national policy 
topic.42 44 45 Consistency in medication appearance has 
also been shown to affect adherence.46 Correspond-
ingly, this research suggests that manufacturer modifica-
tions to enhance appearance and palatability could also 
improve patients’ medication- taking experience. Even 
the currently published manufacturer patient- centred 
pharmaceutical design principles may be insufficient to 
address needs.47 48 Reconciling these issues may become 
more important as patients use more medications to 
reach guideline targets; for example, >80% of patients 
have regimens that could be intensified in hypertension 
alone.49

Limitations
We deliberately selected participants who had some 
evidence of non- adherence to medications to better 
understand challenges in medication- taking; bias was 
mitigated by emphasising that no information would be 
passed to their usual care team about non- adherence 
and the interview guide included questions about both 
positive and negative experiences of using medica-
tions. Because the interviews were conducted in- person, 
response bias may have been possible, in that participants 
may have wanted to appear as having more self- efficacy; 
however, having restricted to those who self- reported non- 
adherence could actually have mitigated this concern. We 
expect no major impacts on the dependability of the data, 
but this study was also conducted in one geographical 
location and could differ slightly across chronic condi-
tions. Despite numerous mitigation factors for patients’ 
perceiving the interview in a clinical nature, this never-
theless could have affected credibility the findings.

CONCLUSION
Patients often find medication- taking highly undesirable 
and take medications differently than prescribed, which 
could be in part due to the properties of medications 
themselves or as a consequence of coping strategies that 
they have developed. Interventions that reduce inconve-
nience and tailor medications to individual needs may 
markedly improve medication- taking and adherence.
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APPENDIX 

 

Appendix Table 1. Semi-structured interview guide 

Overall topics Types of questions 

How patients are using their 

medications and managing their 

regimens 

• Let’s start off by having you tell me about your 
medications. What medications are you using? 

Which medication do you think is the most 

important?  

• Walk me through a typical day in taking 

medication. What does your routine look like? 

How do you manage your medications? 

Barriers to medication-taking • What challenges do you most experience in taking your medications regularly? If you’ve had 
any problems, how do you solve them? 

• What other challenges have you experienced?  

Properties of medications • What experiences have you had about the 

medications themselves?  

• What do you think about how they taste, smell, or 

look?  

• Have you ever noticed anything else about them? 

Beliefs about what would make 

medications easier to take 
• In an ideal world, what would you want your 

medicines to look like? What would you change if 

you could? 

• What would be an ideal medication-taking 

schedule? 

• What do you like about taking medications? 
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Appendix Table 2. Aggregate characteristics of participants 

 Participants 

(N=26) 

N (%) 

Demographic/clinical   

Age (years)  

  40 or less 6 (23.1) 

  41 to 64   11 (42.3) 

  65 or more 9 (34.6) 

Female 12 (46.2) 

Race/ethnicity  

  White 16 (61.5) 

  Black 5 (19.2) 

  Hispanic/Latino 3 (11.5) 

  Asian 3 (11.5) 

Highest level of education  

  High school graduate 4 (15.4) 

  Some college 7 (26.9) 

  College graduate 8 (30.8) 

  Postgraduate work 7 (26.9) 

No. of physicians  

  1 2 (7.7) 

  2 to 3 15 (57.7) 

  4 or more 9 (34.6) 

No. of medications  

  2 to 4 9 (34.6) 

  5 to 9 12 (46.2) 

  10 or more 5 (19.2) 

Self-reported adherence  

No. of days with doses missed in last 30 days  

  1 to 3 13 (50.0) 

  4 to 6 7 (26.9) 

  7 or more 6 (23.1) 

Frequency of use in last 30 days  

  Never/rarely/sometimes 6 (23.1) 

  Usually 8 (30.8) 

  Almost always/always 12 (46.2) 

Overall rating of use in last 30 days  

  Very poor/poor/fair 8 (30.8) 

  Good 10 (38.5) 

  Very good/Excellent 8 (30.8) 
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