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IntroduCtIon

It is worldwide recognized that hypertension is
the most important modifiable risk factor for
cardiovascular diseases (CVD). It represents a

global public health problem, being the principal
cause of disability-adjusted life years. It is estimated
that, by the year 2025, 1.6 billion of the world adult
population will have hypertension, with an increase
of about 60% compared to the year 2000. Neverthe-
less, despite availability of several classes of effica-
cious antihypertensive treatments, in a considerable
number of patients worldwide, including Europe,
blood pressure (BP) is still not satisfactorily con-
trolled. A recent survey exploring data in 89 coun-
tries revealed that no more than 60% of treated pa-
tients had their BP controlled1. Among multiple fac-
tors explaining such a disappointing control, poor
adherence of patients is a major cause; a pheno -
menon amplified by the evidence that around 60%
of hypertensive patients needs more than two anti-

hypertensive drugs to obtain a BP control2. It is ob-
vious that non-adherence to antihypertensive treat-
ment leads to deleterious consequences in terms of
CVD, as well documented by a large meta-analysis
of 44 prospective studies evidencing that a good ad-
herence to antihypertensive therapy significantly re-
duces the risk of CV outcomes3. This article will fo-
cus on the reasons for poor adherence, on how to
detect adherence, and on the possible practical in-
terventions to improve adherence. 

dEFInItIon oF trEAtMEnt AdHErEnCE

According to WHO definition, adherence is “the ex-
tent to which a person’s behavior – taking medica-
tion, following a diet, and/or executing lifestyle
changes – corresponds with agreed recommenda-
tions from a healthcare provider”4. While adherence
to lifestyle changes plays an inescapable, fundamen-
tal role to obtain a well BP control, in the present
article we will focus on adherence to medication. An
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arbitrary cut-off point of 80% of prescribed medi-
cations taken by the patient is used to distinguish
adherence from non-adherence4. Briefly, adherence
includes three components: initiation (i.e. taking the
first dose of the prescribed medication), implemen-
tation (i.e. the extent to which a patient’s actual dos-
ing corresponds to the prescribed dosing regimen)
and discontinuation (i.e. when the patient stops tak-
ing the medication despite prescription being re-
filled). These three phases are collectively called per-
sistence. As documented by a longitudinal database
study, the persistence declines over time and by the
end of one year, almost half of the patients stop tak-
ing their medication5. Early discontinuation of treat-
ment and suboptimal daily execution of the pre-
scribed regimen are the most common causes of
poor adherence. Additionally, there is a conspicuous
proportion of patients (5%-20%) who never initiate
intake of prescri bed medication. 

MEAn rEASonS WHY HYPErtEnSIVE
PAtIEntS ArE non-AdHErEnt

It is recognized that the phenomenon adherence is
strongly influenced by a complex interplay between
socioeconomic, healthcare system-related, medical
condition-related, therapy-related and patient-re-
lated factors. At the physician level, communication
skills, guideline knowledge, adequacy and complexity
of the prescribed regimen, therapeutic inertia and
time constraints can all impact adherence. At the
patient level, several factors can adversely affect ad-
herence and can differ from patient to patient (see
Table 1 for details). The asymptomatic condition of
hypertension may generate by patients an underes-
timation of treatment necessity or benefit, especially
among younger and active individuals without co-
morbidities, who might also fear possible or experi-
enced adverse effects. Adverse effects experienced
by patients during therapy are one of the major rea-
sons for non-adherence, possibly even more so if
combined with lack of treatment benefit. Intensifi-
cation of antihypertensive treatment, while giving
greater protection against CVD, on the other side
it may be accompanied by an increasing rate of treat-
ment discontinuation because of adverse effects. In
addition, regimen complexity (usually in terms of
number of prescribed medications) could be a bar-
rier to adherence, especially among older patients
with co-morbidities. Adherence is inversely related

to the prescribed number of daily doses or number
of medica tions6. This aspect of course involves also
patients identified as resistant. Indeed, it was demon-
strated that half of patients in whom it was initially
diagno sed a condition of resistant hypertension were
in fact found to be partially or completely non-ad-
herent7. 

It is undoubtedly that adherence problem is am-
plified among older patients affected by cognitive
decline, who are more prone to forgetfulness or con-
fusion, leading to unintentional non-adherence.
Changes in pill color and shape, exacerbated by the
increasing use of different generics, often generate
confusion in older patients, increasing odds of non-
adherence. It is a precise duty by physician to identify
the reasons for the patient’s non-adherence, to in-
struct the patient or the caregiver on the drugs to be
taken, in an attempt to optimize their effectiveness. 

IS It PoSSIBLE to IdEntIFY non-AdHErEnt
PAtIEntS?

Adherence screening is needed every time that BP
control is not achieved, especially in patients taking
many medications and in whom non-adherence is
suspected. Detecting non-adherence requires meth-
ods that allow accurate and routine measurement.
At present, there is no gold-standard method for ad-
herence assessment and no free-of-charge valid avail-

table 1. Factors associated with poor adherence
to antihypertensive therapy.

Practitioner

Physician inertia
Inadequate prescription / Regimen complexity
Lack of guideline knowledge / lack of training for 
hypertension treatment

Communication skills
Patient-provider relationship
Time constraints

Patient

They did not need antihypertensive medication because 
they had no symptoms

Denied the diagnosis and viewed it as a reaction to stress-
ful events and not necessarily a chronic disease

Gaps in understanding risk factors and consequences 
of hypertension

Poor confidence in results 
Concomitant comorbidities (mood, dementia, neoplasia)
Complex therapeutic scheme 
Forgetting to take one’s medication 
Side effects
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able tools. Several self-report questionnaires can be
used in hypertension, the most well-known being the
Morisky Adherence Questionnaire8. Patient self-re-
port measures are simple and inexpensive. However,
patients might recall their adherence inaccurately
or be tempted to over-report adherence in an at-
tempt to conform to practitioner’s expectations.
Never theless, questionnaires might have value as
complementary tools, as they can provide insights
into barriers to adherence and patient beliefs that
may influence adherence to medication. Adherence
can also be put in evidence by objective methods, ei-
ther indirectly, by using pharmacy refill records, pill
counts or electronic monitoring devices or directly,
by using directly observed therapy, digital pills or
biochemical detection of medications in blood or
urine9. Pharmacy refill records can thus provide in-
formation about medication discontinuation rates,
although this method requires a closed pharmacy
system whose efficacy is strongly dependent from
the quality of the electronic data. Pill counting is a
relatively simple method, but does not provide in-
formation on the timing of dose intake or real in-
gestion of medications. Finally, biochemical detec-
tion of medications in urine or serum (urine being
preferred because of its noninvasive collection) by
high performance liquid chromatography – tandem
mass spectrometry (HPLC-MS/MS) provides accu-
rate and objective measurement of adherence, albeit
limited to a snapshot in time. Unfortunately, HPLC-
MS/MS instrumentation is expensive and not widely
available, but its use could help avoid expenses re-
lated to unnecessary treatment escalation, invasive
procedures or clinical investigations for secondary
causes of hypertension. 

HoW to AMELIorAtE PAtIEntS’ AdHErEnCE

The complexity and multifactorial barriers to adher-
ence indicate the necessity to address the problem
at several levels, and indeed multimodal interven-
tions have generally been more successful than uni-
modal ones. This aspect has been well receipted by
the 2018 European Society of Cardiology and Eu-
ropean Society of Hypertension (ESC/ESH) guide-
lines10, which highlighted the concept that most use-
ful interventions are those linking drug intake with
habits, giving adherence feedback to patients, self-
monitoring of BP using pill boxes and other special
packaging, and motivational interviewing. What

could physicians do to improve adherence? As well
described by Poulter et al.11, the relationship of pa-
tient-practitioner has an important role to play in
facilitating the detection of adherence problems and
informing the choice of suitable solutions. The prac-
titioner should ask patients about medication-taking
behavior, raising questions phrased in a nonjudg-
mental way (Table 2). The importance of under-
standing the patients’ perspective is being increas-
ingly acknowledged. It is mandatory that the prac-
titioner, beyond assessing the patients’ understanding
of the potential adverse effects, focuses his speech
to the necessity of the treatment and the clinical ben-
efits provided by the prescribed medications. When-
ever possible, practitioners should tailor the pill-tak-
ing for patients. For instance, among working pa-
tients, it might be helpful to adapt the time of med-
ication taking into account lifestyle constraints, for
example, for a nightshift worker it might be imprac-
tical to take medication in the middle of the day.
Different approaches might be needed for intention-
al and unintentional non-adherence. According to
guidelines, it is important to conduct adherence as-
sessment in a blame-free environment to identify
specific barriers to adherence and suggest individu-
alized solutions10. Good patient-practitioner com-
munication is really crucial, as poor communication
leads to higher risk of non-adherence. Nevertheless,
it is important to remind that the amount of time
spent by the provider with the patient was not ever
associated with adherence, suggesting that quality
of communication, rather than the absolute quantity
of time, might be more important12. A further step
is to involve the patient in the medical decision.
Shared decision-making is one of the strategies that

table 2. Questions to ask patients with hyperten-
sion.

How long have you been taking your pills?
Are you aware of their benefit and of why you are taking
them?

How do you take your tablets?
You are on 10 tablets - how do you manage?
During the last month, how many times have you not 
taken your tablets?

When is the most suitable time for you to take your pill?
When could you find time to take your medicine?
What could help you change or improve the way you take
your medicine?
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can be used for patient empowerment and adherence
improvement. Indeed, a recent meta-analysis has
shown that the improvement in hypertension control
and patients’ adherence promoted by use of home
BP monitoring is largely explained by the combina-
tion of home BP monitoring with feedback to the
patient, education and counseling13. Finally, pre-
scription of single-pill combinations (SPCs) provides
an extraordinary opportunity for physicians to sim-
plify treatment and to reduce pill burden, thus ad-
dressing two factors with major impact on adherence:
complexity of treatment regimen and polypharmacy. 

An interesting meta-analysis documented a sig-
nificant amelioration of adherence among patients
taking SPCs compared with those on free combina-
tions14. To further support the useful to adopt the
SPCs regimen, it was demonstrated that hypertensive
patients starting treatment on an SPC were 53%
more likely to achieve BP control in the first year
than those who started on monotherapy15, a regimen
that led to fewer hospitalizations16 and a lower 5-year
cardiovascular event rate17 as compared to those on
free combinations. 

Potential limits to SPC use include difficulty to
identify the exact cause in case of adverse effect and
a reduced prescription flexibility, although several
available dosages allow individual treatment adap-
tation. The 2018 ESC/ESH hypertension guidelines
highlighted the necessity of a simplifying treatment
strategy to improve adherence and BP control, and
recommend combination treatment as initial therapy
for most patients with hypertension, with preferred
use of SPCs10. Choice of the best therapeutic regimen
and correct dosage of each component of the SPC is
specific duty by physicians, in order to improve effi-
cacy and encourage adherence to treatment.

In such scenario, the ESC/ESH Guidelines put
in evidence the important role of nurses and pharma -
cists in the education, support, and follow-up of
treated hypertensive patients. In particular, adher-
ence improvement and better BP control can be
achieved with nurses and pharmacist-led interven-
tions, further enriched by taking advantage of tele-
health technologies18-19.

ConCLuSIon

Medication non-adherence is an underestimated,
modifiable risk factor in the management of hyper-
tension. Evaluation of medication adherence should

become an integral part of assessment of patients
with hypertension. It is true that drugs do not work
in patients who do not take them, but medication
non-adherence is a much more complex problem
than simply blaming the patient. There are patient-
related factors as well as healthcare-related ones. It
requires a significant effort to identify this problem
in a chronic asymptomatic condition like hyperten-
sion due to its dynamic nature. While no single per-
fect method exists to assess medication adherence,
a multi-complementary strategy can improve med-
ication adherence by focusing on interventions to
address immediate short-term barriers as well as
maintaining long-term adherence, because medica-
tion adherence is a key preventive measure in the
management of chronic diseases like hypertension.
Winner approaches, such as simplifying treatment
through SPC use, establishing a team-based care ap-
proach and eventually using e-health technologies
as a supportive tool, provide opportunities to address
the adherence problem.
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