
Medication Adherence—From Measurer to Measured

As a research fellow in the 1980s, I developed an adher-
ence measure that used prescription refill records
to calculate the proportion of medications that a patient
filled over time.1 Many similar measures of refill adher-
ence have since been validated for pharmacoepidemiol-
ogy and health services research.2 In 2012, Medicare
adopted 1 of these measures for several medication
classes to assess the quality of outpatient care, and be-
gan offering payment incentives to encourage health
plans to improve adherence.3

Almost 40 years later, I now take 2 medications that
Medicare includes in its adherence metrics. Being
a researcher to the core, I count my pills and track the
timing of my refills. I can say that I have been approxi-
mately 98% adherent (with very narrow confidence in-
tervals) over the years. Despite my consistent adher-
ence, my health care system began to send me email
reminders when my refills were due. I found these re-
minders to be unnecessary, and reflexively deleted them.
In the past year, however, I have received increasingly
urgent text messages and automated telephone calls
from the pharmacy in my health care system with of-
fers to help me fill my medications.

I think I know why the system suddenly seems so
concerned about my behavior. Months ago, I was al-
most out of medication because the mail-order refill that
I had requested had not arrived. I called my pharmacy
to request an overnight refill. The emergency refill ar-
rived on my porch the next day, along with my original
prescription. This sudden windfall of medication pushed
back my next refill request for 90 days. If the system
canceled my original prescription and subtracted those
pills from the running total it used to track my adher-
ence, I could easily have been flagged with a 90-day gap
that labeled me as nonadherent. The system then tried
to rectify the problem that its algorithms had created
by intensifying its pleas for me to refill that medication.

While I can blame this confusion on the postal ser-
vice, I am also guilty of a recent act of intentional non-
adherence. When my physician first prescribed an an-
giotensin-converting enzyme inhibitor, a medication on
the Medicare list, I was concerned that the initial dose
was too high. My father had developed a cough when
he started the same medication type many years be-
fore, and I was curious to see if I would do so too. Rather
than talking with my physician about this, I modified
his instructions—as I suspect many physician-patients
do. I split my pills and took a half-dose for the first
month, then cough-free, I increased my intake to the pre-
scribed dosage. Arithmetically, my disobedience equated
to 15 days of nonadherence, although a gap this small
was probably insufficient in itself to trigger an auto-
mated alarm.

My transition from a developer to a subject of ad-
herence measurement has reinforced some of my core

convictions as a person, a clinician, and a researcher.
Simply summarized, I am impressed at how rapidly time
passes, how words matter, how measurements over-
simplify, and how context illuminates.

Time Passes
I recognize that my pill counts and experiments in ad-
justing my medications are subplots in a larger story
about how I am aging and how I try to control what I can
about that process. When I am most at peace with this
realization, I can view my behavior and my interactions
with the health care system with a certain amount of
detachment and even, curiosity. I have not contacted my
pharmacy to rectify their measures because, quite
frankly, I want to see how this will all play out. Will the
system ever let me off the hook and stop sending me
all these messages? Only time will tell.

Words Matter
In this essay, I instinctively chose metaphors of guilt, sin,
and transgression to describe my own adherence. As
a clinician, I have long been struck by our use of judg-
mental terms that reflect our frustration with patients
who do not do what we ask them to do. The stigma of
nonadherence has persisted over the decades in health
care.4 Research with clinical vignettes suggests that
such biases can affect clinician attitudes and treatment
recommendations for patients who they stereotype as
nonadherent, compounding other explicit or implicit
biases.5 Population-based studies that identify statisti-
cal differences in adherence between groups of indi-
viduals can further codify these biases.6 The words we
choose to describe patient behavior have a power of their
own, and the deliberate choice to change our words may
help us change our attitudes. Yet even in my own writ-
ing, I find that changing these ingrained attitudes is hard.

Measurements Oversimplify
After using large datasets for research throughout my
career, I have concluded that any strange data configu-
ration that can occur eventually will occur. Patients may
appear to obtain a 1-year supply of medication on a single
day or fill prescriptions after their death. Our measure-
ment algorithms struggle to deal with these data anoma-
lies, and bad measurements can have bad conse-
quences. Individuals with inexplicable adherence
patterns may either be excluded from quality reports that
could trigger helpful interventions, or as in my case, may
receive an intervention they do not need for an institu-
tionally defined problem they do not have.

Context Illuminates
Quantitative measures of adherence convey the illu-
sion of objectivity, yet they obscure the complexity of
individual decisions and actions. A long tradition of quali-
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tative research has demonstrated the richness and variability of the
stories that underpin acts of nonadherence. I can easily invoke bu-
reaucratic errors or my commitment to experimentation to excuse
my own behavior. The adherence stories from patients are much
more poignant. They speak of miscommunications with clinicians
and pharmacists; bureaucratic indifference; struggles with compet-
ing financial, logistical, and time demands; or deliberate decisions
to subsume their own health needs to those of others.7 Some pa-
tients carefully monitor their symptoms or blood pressure, cor-
rectly conclude that the medication we have prescribed is ineffec-
tive, and will tell us if we listen. Only these stories can provide the
necessary context for quantitative measures of adherence.

If we are to serve patients and health care systems effectively,
we clinicians and researchers must remain nimble enough to shift
between individual and group perspectives and to keep multiple

levels of explanation in mind at the same time. If we do so, patients
may teach us how to develop more nuanced interventions, to adapt
our recommendations if necessary, and to encourage them to change
their behavior only when it is warranted.

Medicare and other payers have asserted that adherence is
a measure of the quality of health care. Probably so, but adherence
is much more than that. My own experience of being measured by
measures that I helped to develop has led me to understand how
it feels to be objectified by the well-intentioned efforts of our
health care system. Reducing adherence to a performance metric
for health care systems obscures the personal stories, the complex
choices that patients and clinicians make, and the inherent impre-
cision of the measures themselves. To retrieve the meaning behind
the metrics, we must view our measurements from the perspec-
tives of those we measure.
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LESS IS MORE

The Day the Electronic Medical Records System Went Down

It was at 7 AM, the time when the night team signs out
to the day team, that the incoming residents heard the
horrifying news: our electronic medical records (EMR)
system (Epic) was down. There was an unexpected
fatal error to the system that the IT department was
working to resolve. The estimated downtime was un-
known. This news spread throughout the hospital as
quickly as a code blue announced by overhead paging.
Everyone panicked.

Normally, maintenance work of our EMR system
happens sometime between 2 and 5 AM to minimize
disruption to patient care and is completed before
the night team prepares their sign-out to the day team.
Uncertainty loomed over how long the disruption would
last and how severely patient care would be impacted.
The resident group chat flooded with questions: What
do we do all morning without our EMR system? Can we
complete our rounds at all before the system is back?

Samples for the morning laboratory tests could not
be collected because the phlebotomy team did not know
which patient needed which tests. Samples collected be-
fore the downtime could be processed, but the results
could not be entered into the EMR system. Residents who

need to review the records and assess their patient be-
fore the team rounds at 9 AM found themselves at a loss
without access to patient medical records. How could
we assess overnight progress without our EMR system?

We all eventually came to the same simple answer:
Why not directly ask patients about their condition over-
night? Or ask the night nurse who spent 12 hours check-
ing their vital signs and documenting patient data, or
speak with the day nurse who got a sign-out from the night
nurse? For the missing laboratory values, I asked myself,
“which laboratory values do I really need this morning for
my patients?” If a patient says, “I feel so much better,” do
I really need to know their white blood cell count? Do
I really need to know the hemoglobin value of a patient
with no clinical signs of blood loss? Do I need the tropo-
nin trend when the patient still has no chest pain and their
electrocardiogram reading is unchanged? Does the
C-reactive protein value have any meaning if a patient
with pneumonia feels better and their oxygen require-
ment has improved? The answers were all no.

With this minimum laboratory testing approach,
I needed 1 laboratory result that morning from my 6 pa-
tients in the stepdown unit. It was a venous blood gas
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