
The World Health Organization defines medication
adherence as “the extent to which a person’s behav-

iour ( taking medications, following a recommended
diet and/or executing life-style changes) corresponds
with the agreed recommendations of a health care
provider.”1 Adherence to an effective immunosuppres-
sive medication regimen has been identified as a vital
behavior to prevent graft rejection after organ trans-
plantation.2,3 De Geest and colleagues4 found that med-
ication nonadherence of only 3% resulted in an increased
number of late acute rejections in heart transplant
patients. Results of a recent study5 in kidney transplant
recipients also indicate that medication nonadherence
is associated with poor outcomes. Immunosuppressive
nonadherence may lead to a number of complications,
including acute and chronic rejection, diminished renal
function requiring a return to dialysis, or death. 6-10

Patients returning to dialysis after a failed kidney trans-
plant are at 78% greater mortality risk than are patients
receiving dialysis who are waiting for a transplant. 11

Much research has been conducted to gain an under-
standing of medication nonadherence in adult kidney
transplant recipients. Research has focused on predictors,6
barriers,12 and beliefs13 of individuals who fail to adhere to
immunosuppressive medications. Interventions have also

been tested to improve immunosuppressive adherence
in this group. 14-17 No one, however, has analyzed what
behaviors or factors are present in successful kidney
transplant recipients that may contribute to desirable
medication adherence and long-term success after kid-
ney transplant. The purpose of this study was to explore
the medication-taking behavior of successful kidney
transplant recipients and determine what adherence-
influencing behaviors were common among this
unique group.

Methods
This study used a qualitative design to explore trans-

plant patients’ descriptions of their immunosuppressive
medication behaviors. Ethical approval was obtained
from the University of Missouri Health Sciences Insti-
tutional Review Board. Participants were recruited
through an e-mail message sent out to all members of
a support group for kidney transplant recipients that
includes as its members only recipients who have had
their transplant for 25 years or longer. Interested per-
sons could then contact the principal investigator about
study participation. All interviews were conducted by
telephone, and verbal consent was obtained before each
interview. Nineteen kidney transplant recipients were
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central and northeastern United States. The number of
immunosuppressive medications taken was consistent
at 1 or 2 daily medications, but the total number of
daily medications per participant ranged from 1 to 16. 

After the coding structure was analyzed, 4 gen-
eral themes related to medication adherence emerged
(see Figure): reminder methods, obtaining medications,
maintaining routines, and problem-solving strategies.
Participants did discuss other factors that they consid-
ered important to the longevity of their successful kid-
ney transplants. Those results are being presented in a
separate article. In this article, we focus on recipients’
medication behavior, as it was a significant part of the
interview responses.

Reminder Methods
Participants reported that forgetting medications

may have been a problem many years ago, but over
time they had fewer problems remembering to take
medications. Many participants discussed the use of
various types of cues to help ensure that their medica-
tion is taken regularly. For some, the cues were as
simple as keeping the medications in a conspicuous
location. Others stored medicines with other items that
were associated with habitual or ritualistic behavior.
This was particularly useful for participants when
traveling. For example:

Well, my little traveling container goes with
me . . . and actually I’ll be going out of town
this weekend, so that’s coming with me, and
it goes in, just my bag that’s in by the bath-
room, so as you’re brushing your teeth, it’s
like, oh yeah, gotta get my medicine,
because typically I’m brushing my teeth
after breakfast.

One participant discussed setting a cell phone
alarm as a reminder for a medication administration
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interviewed for this study. Participants were geograph-
ically diverse, from various parts of the United States
and 1 foreign country. Data were collected through 1-
on-1 open-ended telephone interviews and then coded
by using a grounded theory approach to explore pat-
terns of phenomena, common descriptions, and themes.

A doctorally prepared nurse researcher (C.R.) with
extensive clinical experience in kidney transplant inter-
viewed all participants. Interviews were conducted over
the telephone, audio recorded, and professionally tran-
scribed. The nurse researcher asked each subject to
discuss why he or she thought that the kidney had
lasted for such a long time. Probe questions were used
to obtain richer descriptions. The length of each inter-
view was about 1 hour. Each interview transcript was
individually coded for themes by using the Ethno-
graph software program (Qualis Research, Colorado
Springs, Colorado). The unit of analysis was the com-
plete thought, usually several sentences long. Words
and themes were extracted and a code book was created.
Using a constant comparative method, the researchers
collaboratively reanalyzed and summarized for under-
lying concepts and themes by using standard qualita-
tive methods. 18 A structure of themes and subthemes
was developed through review and comparison of
interview transcripts. Revisions were made to the cod-
ing categories until all data were coded into mutually
exclusive categories.

Results
The 19 participants (7 male, 12 female) interviewed

were from 43 to 67 years old, with a mean age of 52.8
years (SD, 6.82). To preserve confidentiality of study
participants in this small and exclusive group, we col-
lected a limited amount of demographic data. Partici-
pants’ transplants were performed between 26 and 36
years ago, with a mean of 30.7 years (SD, 3.2). Thir-
teen of the 19 participants received kidneys from liv-
ing donors. Participants were located mainly in the

Figure  Four general themes related to medication adherence.
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time that did not correspond to another regular event
(such as a mealtime or bedtime). 

Organization. Several participants described how
they have developed systems to organize aspects of
their medication-taking behavior. Such systems include
tasks such as keeping track of when refills are due,
organizing their pills for each week, or always having
medication in their pocket or purse in case they are
away from home at medication-taking time.

Use of a pillbox was mixed, with 8 participants
using pillboxes regularly, although 1 of the 8 used the
pillbox only for medications other than immunosup-
pressive agents. Two other participants used pillboxes
only when traveling. Participants who did not take
their medications as part of a rigid daily routine noted
that pillboxes were useful. One participant who was
not using a pillbox summed up the sentiment the best:

I don’t put them in a little Monday to Friday
thing, which I probably should, now that I
am retired and don’t have a real routine in the
morning. Because if I forget to take them I
don’t remember if I did or didn’t. You know,
it is like such a routine that I go to the sink
and take them, then take a shower and if I
don’t do that routine that morning sometimes
I think “did I take them or did I not?” So, I
think now I am going to have to start putting
them in a different container because I don’t
know if I did or didn’t.

Location. Regardless of pillbox use, most partici-
pants kept their medications in a specific location to
help remind them to take their medications. One par-
ticipant emphasized the importance of having one par-
ticular spot:

Usually what it is, is my medication is in one
spot wherever I live, you know what I am
saying? Until I establish that spot, that is
when it gets confusing because I know right
now I take my pills twice a day, and once I
finish my breakfast, I go right to that spot and
take my pills. I take the other ones before I
go to bed and I always have a glass of milk
before I go to bed, so that is the trigger.

For most participants, that spot was in their
kitchens, typically out on the counter where the med-
ications themselves become a visual reminder for the
participant.

Obtaining Medications
None of the participants reported much difficulty

in being able to obtain their medications, but the abil-

ity to obtain medications and the process by which
medicines were obtained and costs paid emerged as a
theme. One notable characteristic of this group of trans-
plant r ecipients is that they had few problems with
insurance coverage. Most participants had insurance
coverage with a prescription drug plan requiring
monthly copayments of $20 per medication per month
or less. Some participants paid for their medications
out-of-pocket, but they were usually taking generic
immunosuppressive agents that had a reasonable cost.
All reported having some form of insurance coverage
or reimbursement for immunosuppressive medica -
tions when they initially received their transplant.
Most participants also realized that taking older immuno-
suppressive agents such as azathioprine and pred-
nisone, which are now available generically, is a
benefit to them. As one participant stated when she
was discussing what her azathioprine and prednisone
costs her,

Yeah, that is cheap, I don’t even remember
[the cost of Prednisone] and that is the other
reason I like the [azathioprine], I don’t know
what I would do if I were on any of the new
[immunosuppressive medicines] without
health insurance.

Six participants reported receiving medications
by mail, usually 90 days’ worth at a time. Some
refilled their prescriptions for immunosuppressive
medications monthly. Most reported doing so as a
matter of personal preference, although a few partici-
pants received a financial incentive from their insur-
ance provider to refill for 90 days at time. As one
participant described,

Pick up the phone or Internet and order it up. It
makes life so much nicer. And the cost—if I
went to my local pharmacy and filled a 30-day
supply, I would probably pay more than what
I pay for a 90-day supply, mail order. You
know, it’s just how the plans are made up.

Other participants found that using local pharma-
cies was more convenient for their system of medica-
tion management:

I get them through [my pharmacy]. Main rea-
son is that, because I’m so active, and on the
go, that I can walk into any [pharmacy], and
if I need my medications, they can go ahead
and give me a small amount, like if I’ve for-
gotten them. There’s actually been a couple
of trips that I went on, and I walked into the
[pharmacy] and I said “I need this, this, and
this,” and they gave me a small amount.
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Forming and Maintaining Routines
The participants in this study had been taking

medication for many years, and all referred to their
medication-taking behavior as a habit, for example,
“It is just a habit, it’s like my habits, because of the
transplant, are medication, walking, healthy eating.”

Many participants described taking medication as
just being a part of their daily routine. Several stated
that they could not even remember a time when they
did not regularly take medication. Several participants
did describe, however, that the routine was one of the
essential components of successful medication adher-
ence for them. When their routine was broken, it could
create difficulties. One participant described what would
contribute to the rare occasions when she would  for-
get to take her immunosuppressive medication:

I was out of routine. Something would hap-
pen that would cause me to be out of my rou-
tine. Like maybe I would be going out to eat
breakfast with my mom, and so instead of
making breakfast and sitting down and tak-
ing my pills I would go out with mom to eat
breakfast, and so the pills might not get out.
That would be, you know, and I usually hit it
even when I do stuff like that, I will put the
pills in my pocket and take my pills, but that
would be the only time. When I forget, it’s
because the routine is broken and I didn’t
think of it.

Formation of the habit of taking medication encom-
passed not only when but also how the medications
were taken. Several participants explained that they
developed habits to ensure that they took medications
with food as necessary, even if the medication time
did not coincide with a meal. The participants viewed
habit formation as a key to successful medication adher-
ence. They had difficulty, however, explaining what
they did to develop the habits.

Problem-Solving Strategies
Finally, the participants tended to report having

developed a set of strategies to overcome potential
obstacles to medication adherence. Several described
these skills as having formed through trial and error
over the years and having become part of their “sys-
tem” for managing and taking their medications. For
example, one participant developed a backup plan for
days when she forgot to take her morning immuno-
suppressant dose:

I would, in a little plastic bag in my desk
drawer, just keep my morning medicine—
dosage of whatever I took in the morning. So,
if I got to work and I said “I didn’t take my

medicine this morning,” it would be right
there….I always had a backup.

Other participants echoed this idea. Many reported
that such medication skills training started early, in
the days immediately following transplant. For 1 par-
ticipant, this created such a strong sense of responsi-
bility for medication adherence that it caused issues
later in life:

The key . . . is they train you right away to
self-medicate, so nurses at [my transplant
hospital] when you are recovering from your
transplant they didn’t bring you pills, you
had your own pills and you learned right
away that you were in control of your body
and how important it was. It gave you a kind
of feeling of you are not waiting on anybody
else. . . . And I had struggles with that later
on, maybe a year and a half later when I went
to the hospital in [city] and they wouldn’t
hear of me having my own medications, so I
had to fight that along the way because many
hospitals will not let you have your own
medication when you go in.

Participants were asked if they have greater trou-
ble remembering medications when traveling away
from home. For those participants who do travel, they
described problem-solving strategies they use to
remain adherent when their usual routines and reminder
cues are disrupted. The various strategies could be
classified as using additional cues to prevent missed
doses, and taking measures to cope with accidental
loss or destruction of medication. As one participant
put it, “Well, my little traveling container goes with
me, and I always take extra, because you know, you
hope that you won’t be stranded, but you never know.”

Other participants also recounted how, when trav-
eling, they take whatever information they feel they
may need to have to get more medication if needed.
One participant told us:

And when I travel, I’m always a little bit
nervous about something happening to my
medication, but usually I just go to [city] or
somewhere in the United States, and I always
take my little piece of paper with my trans-
plant doctor’s name and phone number, in
case I have to call him.

This idea was echoed by another participant who
had had a situation when traveling in the first few
years following her transplant, where she learned the
importance of carrying information about her pre-
scriptions when away from home:
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I think I did, when I was younger, remember
going on a trip to [state], and forgetting all my
medication, and having a really hard time, this
was like probably a couple of years in. I might
have been like 20 or something, and I had a
really hard time getting someone to give me
the medication, but they did give me the med-
ication in [state], ’cause I explained every -
thing to them, and I think we drove down with
my family or something to [location], but oth-
erwise, you know, once I explained to them,
they knew I needed the medication, and they
did give it to me. I don’t know if they had to
talk to my doctor or whatever…

Such early experiences helped the participants to
anticipate potential medication-taking problems and
develop strategies to prevent such problems or to han-
dle problems when they arose.

Discussion
This study is the first to explore the medication-

taking behavior of successful kidney transplant recipi-
ents who have had their kidney for 25 years or more
and to determine what behaviors are common among
this group. Four key themes emerged from the data:
reminder methods, obtaining medications, maintaining
routines, and problem-solving strategies. Participants
reported having little difficulty with forgetting to take
medications. Through years of experience taking and
managing their medications, the participants developed
skills and systems that allowed them to be successful in
what, for them, was perceived as a very important
health behavior for keeping the kidney transplant.

Our findings show that successful medication-
taking behavior is dependent not only on knowledge of
medication regimens and the medications’ necessity,
but also on the ability to successfully and conveniently
obtain medications. Participants found it important to
have a method for obtaining their medications that they
perceived as convenient and effective.

This group of successful kidney transplant recip-
ients often described how they associated taking med-
ication with established routines. This finding is
congruent with our previous qualitative study 13 in a
group of older and younger adult kidney transplant
recipients. Incorporating health behaviors, such as
taking medication, into established routines may cue
the desired behavior without the prerequisite of moti-
vation or remembering. 13,19 Influencing personal sys-
tems and environment through habit formation shows
promise for initiating and maintaining behaviors. 19

Handling disruptions to established routines, whether
the disruptions were due to travel, illness, or another
factor, has also been cited by our participants and oth-
ers as a strategy for success. 13

This group of successful transplant recipients
described problem-solving abilities developed over
time. Through experience, participants described spe-
cific actions taken to ward off anticipated problems
with immunosuppressive medication taking. Similar
strategies related to timing, dosing, ordering, and
filling/using a pillbox have been described. 13

The depth of understanding provided by this study
can assist transplant health care providers in guiding
recipients in developing strategies for taking medica-
tion similar to those used by successful kidney transplant
recipients. Providers can discuss specific actions such
as placing medications in conspicuous locations, asso-
ciating medication taking with routines, and keeping
extra medications on hand. Discussing these strate-
gies proactively, to avoid missed or late medications,
should be the goal of transplant health care providers.

Limitations
This study included a racially and ethnically homog-

enous sample of individuals who received their first
transplant more than 25 years ago. Changes in trans-
plantation procedures since that time mean that these
recipients’ experiences before and after transplant
may be quite different from the experiences of current
recipients. Additionally, the study participants were
predominantly taking “older” immunosuppressive
medications such as azathioprine, which have differ-
ent pharmacokinetics, side effect profiles, and lower
costs than many antirejection immunosuppressive agents
commonly prescribed today. Although the experi -
ences of the participants in this study are a good source
of behavioral approaches to effective medication
adherence, conceptual models of medication adher-
ence and design of interventions to improve adherence
should consider the differences inherent in newer
immunosuppressive medications. Future research may
also incorporate theoretical sampling approaches that
increase sample diversity to develop the themes fur-
ther, leading to a more generalizable conceptual model
of adherence behavior.

Conclusions
Kidney transplant recipients are dependent on

immunosuppressive medications to prevent graft loss
and rejection of their kidney.6-10 Transplant teams must
understand the factors that influence successful 
medication-taking behavior in this population in order
to be able to develop effective interventions to encour-
age and support positive transplant outcomes.

Interventions that help transplant patients develop
medication skills and the ability to establish reminder
cues, adjust life routines, and adapt to expected and
unexpected disruptions to medication routines may
improve medication adherence outcomes and reduce
the risk of organ rejection. Additional research is
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needed to explore how to integrate system-level factors
that can help address the effect of medication cost on
immunosuppressant adherence. 
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