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Abstract
The persistence of high blood pressure under antihypertensive treatment (resistant hypertension) entails an 
increased cardiovascular risk. It occurs in three of ten treated hypertensive patients, and has several possible 
contributing factors, notably insufficient therapeutic adherence. There are a number of ways to evaluate 
whether patients take their medication as prescribed. These include interviewing the patient, pill counting, 
prescription follow-up, assay of drugs in blood or urine, and use of electronic pill dispensers. None is perfect. 
However, the essential is to discuss with the patient the importance of complying with the treatment as soon 
as it is prescribed for the first time, and not waiting for the appearance of resistant hypertension. The measure-
ment of blood pressure outside the medical office and the monitoring of adherence may help to identify 
patients in whom hypertension is truly resistant and so to tailor the measures required to improve the control 
of blood pressure in the most appropriate manner. 
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Introduction
Presently, arterial hypertension is still a major, worldwide public 
health issue, independent of economic development level1. The 
lowering of blood pressure through lifestyle modification and the 
administration of antihypertensive drugs is very efficient at pre-
venting the associated cardiovascular and renal complications. 
Unfortunately, in spite of the large array of available antihyperten-
sive agents, the control of blood pressure often remains difficult 
and insufficient in these patients2-6, with important and deleterious 
consequences on their cardiovascular risk7,8.

According to current guidelines, hypertension is deemed resistant 
when blood pressure cannot be decreased below 140/90 mmHg 
despite the administration, at adequate dosage, of at least three drugs, 
each acting through a different mechanism9,10. Several factors may 
contribute to this inefficiency. The clinician must exclude a second-
ary origin11,12, and verify that hypertension is truly resistant, i.e., that 
blood pressure is high not only in the office but also in daily life13,14. 
In addition, the possibility that the patient might not take the pre-
scribed medication, or do so only partially, must be considered15.

From treatment initial acceptance to treatment 
discontinuation
TREATMENT INITIAL ACCEPTANCE
In order to maximise its chances of being accepted, the proposal to start 
or intensify the antihypertensive treatment must be explained in detail 
to the patient, who must thoroughly understand the benefits and associ-
ated risks16. At this stage, the quality of the patient-doctor relationship 
is of paramount importance, favouring attendance at follow-up visits, 
with an expected positive impact on treatment compliance. It is crucial 
to discuss at this early step the importance of taking the prescribed 
drugs regularly.

TREATMENT EXECUTION
The patient has accepted the proposed treatment and must now inte-
grate it into his/her daily life, meaning having to take each pill, 
daily, as prescribed16. The quality of blood pressure control may 
depend not only on the number of takes, but also on the time inter-
val between them. Ideally, the patient’s compliance to the prescrip-
tion should be evaluated not only regarding the dosage, but also the 
timing of drug intake. “Therapeutic compliance” and “adherence” 
are usual terms to designate the regularity of drug intake, quantified 
as the percentage of doses taken by the patient in accordance with 
the recommendations made by the physician. For some authors, 
adherence, as compared with compliance, is connoted with a more 
active implication of the patient in his/her treatment17. In general, 
however, compliance and adherence are considered as synonyms. 
Another term, although less frequent, is “therapeutic observance”. 
In the present review, “compliance”, “adherence” and “observance” 
will be used interchangeably. 

Treatment discontinuation
Whether one drug or more than one drug is being used, antihyper-
tensive treatment may be interrupted either on a proposal by the 

physician or spontaneously by the patient16. The period during 
which the prescription has been followed is usually designated as 
“treatment persistence”; it is measured in units of time (days, 
months or years). 

Methods for evaluating therapeutic observance
Unfortunately, there is no ideal method for assessing how regularly 
patients take their prescribed medication18-20.

REGULARITY OF FOLLOW-UP
The physician may attempt to evaluate the patient’s adherence by 
considering how regularly he/she shows up at the scheduled follow-
up visits. However, this approach is unreliable. For example, some 
patients may decide to change practitioner, but nevertheless meticu-
lously keep taking their drugs. Indeed, according to the experience 
accrued by a large clinic specialised in the treatment of hyperten-
sion, over a three-year period 25% of patients no longer attended 
follow-up visits in spite of being sent two reminder letters21.

RESPONSE OF BLOOD PRESSURE
In treated hypertensive patients, the control of blood pressure (or 
lack thereof) is a poor indicator of therapeutic adherence, because 
high blood pressure may actually persist even with the regular take 
of several drugs. This possibility must always be kept in mind when 
discussing with the patient the possibility of suboptimal 
compliance.

INTERVIEW
In daily clinical practice, it is simplest to enquire directly about 
habits regarding compliance. Unfortunately, this approach is quite 
subjective. Declarations by the patient that pills are being taken 
very regularly are next to useless, because they cannot be verified. 
However, if difficulties in this area are spontaneously acknowl-
edged, the physician can take action in order to help22,23. It may be 
worthwhile to use a simple questionnaire focused on adherence24. 
Overall, adherence will tend to be overestimated if evaluated solely 
on the basis of declarations made by the patient25.

PILL COUNTING
In clinical drug trials, pill counting is traditionally considered an 
objective way of evaluating therapeutic adherence. However, this 
method is not optimal because some patients will throw away the 
unused doses before returning the container26. It appears that, when 
evaluated by pill counting, adherence must exceed 80% in order for 
a significant drop in blood pressure to be observed27.

ASSAYS FOR DRUGS OR CHEMICAL MARKERS
Adherence to the prescription of some drugs may be evaluated by 
assaying their level, or that of metabolites in blood or urine. 
Analysis may also be carried out on chemical markers prescribed in 
association with the drug and easily assayed in biological fluids. 
Because they are objective, these methods are attractive. Unfortu-
nately, large-scale application meets with difficulties related to the 
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complexity and cost of some of these laboratory procedures. In 
addition, assays carried out at a single time point will not tell 
whether the patient took the medication only in the days preceding 
sample collection28.

PRESCRIPTION FOLLOW-UP
Prescription follow-up offers an indirect estimation of therapeutic 
compliance. Quite simply, when writing down a new prescription, 
the physician looks up the date of the previous one and checks 
whether the amount of drug mentioned thereon covered the patient’s 
needs for the elapsed time. Prescription follow-up can possibly be 
carried out by the pharmacist, or by the insurance companies which 
keep records on the prescriptions received by all their affiliates29. 
This latter approach is often used for evaluating persistence regard-
ing a specific regimen in groups of patients30,31, but it does not 
inform on day-to-day compliance.

ELECTRONIC PILL DISPENSER
Recording each opening of a pill container over weeks or months 
provides an accurate knowledge on the regularity of drug intake. 
Useful information is also provided by the timing of successive 
accesses to the container, making it possible in some cases to adapt 
the treatment and improve its efficiency over 24 hours. The record-
ing provides an objective basis to discuss the patient’s difficulties 
with therapeutic adherence, making it easier to propose corrective 
measures32-34. Importantly, the patient requires instructions on how 
to use the device, and on its purpose. The opportunity then provided 
to discuss therapeutic adherence may have a long-lasting positive 
effect. However, one should remember that, in order to interpret the 
data in terms of drug intake, one has to assume that the patient has 
actually ingested the dispensed pill rather than thrown it into the 
rubbish bin. Also, the device is costly and, when several drugs are 
being prescribed, one separate dispenser for each is ideally required.

Therapeutic adherence and resistant 
hypertension
Without doubt, blood pressure control remains insufficient world-
wide2-6. Too many patients do not know that they are hypertensive, and 
blood pressure remains abnormally high in too many treated patients. 
Among the latter, hypertension is apparently resistant (apparent resist-
ant hypertension) according to the following definition: either a) a 
blood pressure ≥140/90 mmHg despite the intake of at least three dif-
ferent antihypertensive drugs from different therapeutic classes, with at 
least one diuretic, or b) the intake of ≥4 antihypertensive drugs, irre-
spective of blood pressure level with such treatment. This definition of 
apparent resistant hypertension has been proposed by the American 
Heart Association11. According to the ESH/ESC hypertension guide-
lines, however, resistant hypertension refers to the persistence of high 
blood pressure (>140/90 mmHg) despite the intake of 3 antihyperten-
sive agents, one of them being a diuretic4. The prevalence of resistant 
hypertension is difficult to assess, because this requires the collection 
of precise data, in standardised conditions, in large cohorts. In that 
respect, observations made in the United States in the course of the 
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Figure 1. Relationship between the rate of blood pressure control 
and the level of adherence to treatment35.

National Health and Nutrition Examination Surveys give a fair indica-
tion of what may be expected in industrialised countries2. Hypertension 
turned out to be resistant in 28% of treated hypertensive patients, and 
11.8% of all participants. However, therapeutic adherence was not 
evaluated in this study.

Very recently, the possible relationship between poor therapeutic 
compliance and the prevalence of apparently resistant hypertension 
was studied in 4,046 hypertensive patients, who originated from 
48 states in the continental USA, aged 45 years or more, and receiv-
ing ≥3 antihypertensive agents35. This study is interesting mostly 
because telephone interviews of patients were carried out and 
focused on observance by means of the Morisky Medication 
Adherence Scale (MMAS), a questionnaire comprising the follow-
ing four items24: 
1) Do you ever forget to take medications? 
2) Are you ever careless in taking your medications? 
3)  Do you ever miss taking your medications when you are feeling 

better? 
4)  Do you ever miss taking any of your medications because you 

are feeling sick? Each positive answer is counted as one point, 
and a total score of four points represents the worst observance36. 
As shown in Figure 1, the prevalence of good blood pressure 
control decreased from 46.8% in patients presumed to be taking 
their medication with the greatest regularity to 27.2% in those 
who complied least. 

Another very recent study demonstrated that poor observance is 
the main cause of resistant hypertension, indeed twice as frequent 
in comparison with secondary hypertension37. In spite of its small 
size (n=108), this study is very interesting, because the resistant 
character of hypertension was documented not only in the office 
(office BP ≥140/90 mmHg) but also with ambulatory blood pres-
sure monitoring (24 hr mean systolic/diastolic BP ≥130/80 mmHg). 
Of these 108 patients, hypertension was secondary in 15, and blood 
pressure normalised with treatment intensification in 17. In the 
remaining 76, blood pressure was persistently uncontrolled despite 
the prescription and – according to patient’s declaration – regular 
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intake of ≥4 antihypertensive agents. The main originality of this 
work resides in the fact that the presence of antihypertensive drugs 
was assayed in the urine of these 76 patients, without informing 
them that compliance was being investigated. The analyses were 
carried out with high performance liquid chromatography-mass 
spectrometry, a method able to detect all prescribed agents except 
lercanidipine (received by 17 patients) and nitrates (received by 
three). Patients were considered adherent if all prescribed drugs 
were detected, which happened in only 36 of them (47.4%), the 
other 40 (52.6%) thus being non-compliant. No drugs at all were 
recovered in 12 of these 40 subjects (30%), while non-compliance 
was less severe in the remaining 28 (70%), as illustrated in Figure 2. 
Interestingly, most patients identified as non-compliant acknowl-
edged, once informed of the analysis results, that they had taken 
their prescribed medication irregularly or not at all. These data 
show that resistant hypertension is often associated with poor 
adherence, even when the patient declares that his/her medication is 
being taken regularly. 
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Figure 2. Fractions of non-adherent patients ranked according to the 
percentage of prescribed antihypertensive drugs detected in urine37.

Improving blood pressure control by improving 
adherence
In hypertensive patients, therapeutic adherence may be improved 
through several approaches17, ranging from educational measures 
to behavioural interventions aimed at overcoming the patient’s 
resistance to treatment or support measures designed to facilitate 
regular drug intake. In fact, strategies must be combined for maxi-
mal efficacy.

With resistant hypertension, the long-term monitoring of thera-
peutic adherence has a positive impact on blood pressure. One 
study carried out in a specialised hypertension clinic enrolled 
44 patients referred for persistently high blood pressure 
(≥140/90 mmHg) despite the prescription of three agents38. These 
patients were followed for one year, not only with measurements of 
office blood pressure, but also with 24-hour ambulatory blood pres-
sure monitoring at inclusion in the study, then six and 12 months 
later. During the whole follow-up, treatment was adjusted with the 
aim of normalising office blood pressure (<140/90 mmHg). From 

the sixth month on, compliance was assessed by pill counting. 
Furthermore, the patients were asked to complete the Morisky 
questionnaire24 at the beginning and at the end of the adherence 
monitoring period. On the first return of drugs in the course of the 
monitoring period, 29 patients (63.6%) were considered adherent 
based on having consumed (i.e., not returned) ≥80% of doses. This 
figure increased to 35 (79.5%) at the end of the study. An improve-
ment in adherence was concomitantly supported by the outcome of 
the Morisky questionnaire, with the maximal score observed in 
30 patients (68.2%) at the end of the study, versus 16 (36.4%) six 
months before. Table 1 shows the percentage of patients who nor-
malised their systolic and diastolic blood pressure in the course of 
the study. 

Table 1. Percentage of patients with treatment-resistant 
hypertension (n=44) having normalised their blood pressure (BP) 
after adjustment of therapy for 12 months, including six months of 
adherence monitoring by pill count38.

Number of patients %

Clinic BP

– systolic 19 43.2

– diastolic 14 31.8

24-hr ambulatory BP

– systolic <130 mmHg 23 52.3

– diastolic <80 mmHg 18 40.9

In another study of 41 patients with resistant hypertension, obser-
vance was monitored objectively with pill counting for two months 
without any change brought to the therapeutic regimen39. Blood 
pressure decreased significantly (p<0.01) from 156/106 to 
146/99 mmHg after the first month, and to 146/97 mmHg after the 
second one. In the study period, the take of drug was excellent, with 
the rate of dispenser opening matching on average the prescription 
in 93% of cases. Overall, systolic pressure normalised (<140 mmHg) 
in 32% of the patients, and the corresponding figure for diastolic 
pressure (<90 mmHg) was 34%. 

In short, the monitoring of adherence appears to be a useful 
measure for improving the control of blood pressure in resistant 
hypertension. Of note, however, blood pressure cannot be normal-
ised in many patients with resistant hypertension, however hard the 
attempts to improve their therapeutic observance. The practitioner 
must remember that blood pressure may remain high even when the 
patient scrupulously abides by the prescribed treatment.

Conclusions
When confronted with resistant hypertension, the practitioner must 
think of several possible causes, ranging from secondary hyperten-
sion to white-coat hypertension and insufficient therapeutic obser-
vance. There are several methods to search for irregular drug intake, 
each with advantages and drawbacks. In practice, it is essential to 
discuss the importance of observance as soon as an antihyperten-
sive treatment is prescribed, without waiting for the failure to reach 
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the therapeutic objectives. It must also be remembered that such 
failure is not necessarily synonymous with poor therapeutic 
observance. 

Conflict of interest statement
The authors have no conflicts of interest to declare.

References
 1. Danaei G, Finucane MM, Lin JK, Singh GM, Paciorek CJ, 
Cowan MJ, Farzadfar F, Stevens GA, Lim SS, Riley LM, Ezzati M; 
Global Burden of Metabolic Risk Factors of Chronic Diseases 
Collaborating Group (Blood Pressure). National, regional, and 
global trends in systolic blood pressure since 1980: systematic anal-
ysis of health examination surveys and epidemiological studies 
with 786 country-years and 5.4 million participants. Lancet. 
2011;377:568-77. 
 2. Egan BM, Zhao Y, Axon RN, Brzezinski WA, Ferdinand KC. 
Uncontrolled and apparent treatment resistant hypertension in the 
United States, 1988 to 2008. Circulation. 2011;124:1046-58.
 3. Erdine S, Aran SN. Current status of hypertension control 
around the world. Clin Exp Hypertens. 2004;26:731-8.
 4. Mancia G, Bombelli M, Lanzarotti A, Grassi G, Cesana G, 
Zanchetti A, Sega R. Systolic vs diastolic blood pressure control in 
the hypertensive patients of the PAMELA population. Pressioni 
Arteriose Monitorate E Loro Associazioni. Arch Intern Med. 
2002;162:582-6.
 5. Primatesta P, Brookes M, Poulter NR. Improved hyperten-
sion management and control: results from the health survey for 
England 1998. Hypertension. 2001;38:827-32.
 6. Wolf-Maier K, Cooper RS, Kramer H, Banegas JR, 
Giampaoli S, Joffres MR, Poulter N, Primatesta P, Stegmayr B, 
Thamm M. Hypertension treatment and control in five European coun-
tries, Canada, and the United States. Hypertension. 2004;43:10-7.
 7. Andersson OK, Almgren T, Persson B, Samuelsson O, 
Hedner T, Wilhelmsen L. Survival in treated hypertension: follow 
up study after two decades. BMJ. 1998;317:167-71.
 8. Benetos A, Thomas F, Bean KE, Guize L. Why cardiovascular 
mortality is higher in treated hypertensives versus subjects of the 
same age, in the general population. J Hypertens. 2003;21:1635-40.
 9. Chobanian AV, Bakris GL, Black HR, Cushman WC, 
Green LA, Izzo JL Jr, Jones DW, Materson BJ, Oparil S, Wright JT 
Jr, Roccella EJ; Joint National Committee on Prevention, Detection, 
Evaluation, and Treatment of High Blood Pressure. National Heart, 
Lung, and Blood Institute; National High Blood Pressure Education 
Program Coordinating Committee. Seventh report of the Joint 
National Committee on Prevention, Detection, Evaluation, 
and Treatment of High Blood Pressure. Hypertension. 
2003;42:1206-52.
 10. Mancia G, De Backer G, Dominiczak A, Cifkova R, Fagard R, 
Germano G, Grassi G, Heagerty AM, Kjeldsen SE, Laurent S, 
Narkiewicz K, Ruilope L, Rynkiewicz A, Schmieder RE, 
Boudier HA, Zanchetti A, Vahanian A, Camm J, De Caterina R, 
Dean V, Dickstein K, Filippatos G, Funck-Brentano C, Hellemans I, 

Kristensen SD, McGregor K, Sechtem U, Silber S, Tendera M, 
Widimsky P, Zamorano JL, Erdine S, Kiowski W, Agabiti-Rosei E, 
Ambrosioni E, Lindholm LH, Viigimaa M, Adamopoulos S, Agabiti-
Rosei E, Ambrosioni E, Bertomeu V, Clement D, Erdine S, 
Farsang C, Gaita D, Lip G, Mallion JM, Manolis AJ, Nilsson PM, 
O’Brien E, Ponikowski P, Redon J, Ruschitzka F, Tamargo J, van 
Zwieten P, Waeber B, Williams B; Management of Arterial 
Hypertension of the European Society of Hypertension; European 
Society of Cardiology. 2007 Guidelines for the Management of 
Arterial Hypertension: The Task Force for the Management of 
Arterial Hypertension of the European Society of Hypertension 
(ESH) and of the European Society of Cardiology (ESC). J Hypertens. 
2007;25:1105-87.
 11. Calhoun DA, Jones D, Textor S, Goff DC, Murphy TP, 
Toto RD, White A, Cushman WC, White W, Sica D, Ferdinand K, 
Giles TD, Falkner B, Carey RM; American Heart Association 
Professional Education Committee. Resistant hypertension: diag-
nosis, evaluation, and treatment: a scientific statement from the 
American Heart Association Professional Education Committee of 
the Council for High Blood Pressure Research. Circulation. 
2008;117:e510-26.
 12. Pedrosa RP, Drager LF, Gonzaga CC, Sousa MG, de 
Paula LK, Amaro AC, Amodeo C, Bortolotto LA, Krieger EM, 
Bradley TD, Lorenzi-Filho G. Obstructive sleep apnea: the most 
common secondary cause of hypertension associated with resistant 
hypertension. Hypertension. 2011;58:811-7.
 13. Mezzetti A, Pierdomenico SD, Costantini F, Romano F, 
Bucci A, Di Gioacchino M, Cuccurullo F. White-coat resistant 
hypertension. Am J Hypertens. 1997;10:1302-7.
 14. Veglio F, Rabbia F, Riva P, Martini G, Genova GC, Milan A, 
Paglieri C, Carra R, Chiandussi L. Ambulatory blood pressure 
monitoring and clinical characteristics of the true and white-coat 
resistant hypertension. Clin Exp Hypertens. 2001;23:203-11.
 15. Bunker J, Callister W, Chang CL, Sever PS. How common is 
true resistant hypertension? J Hum Hypertens. 2011;25:137-40.
 16. Waeber B, Brunner HR, Metry JM. Compliance with antihy-
pertensive treatment: implications for practice. Blood Press. 
1997;6:326-31.
 17. Krousel-Wood M, Thomas S, Muntner P, Morisky D. 
Medication adherence: a key factor in achieving blood pressure 
control and good clinical outcomes in hypertensive patients. Curr 
Opin Cardiol. 2004;19:357-62.
 18. Rudd P. Clinicians and patients with hypertension: unsettled 
issues about compliance. Am Heart J. 1995;130:572-9.
 19. Vander Stichele R. Measurement of patient compliance and 
the interpretation of randomized clinical trials. Eur J Clin 
Pharmacol. 1991;41:27-35.
 20. Waeber B, Burnier M, Brunner HR. Compliance with antihy-
pertensive therapy. Clin Exp Hypertens. 1999;21:973-85.
 21. Degoulet P, Menard J, Vu HA, Golmard JL, Devries C, 
Chatellier G, Plouin PF. Factors predictive of attendance at clinic 
and blood pressure control in hypertensive patients. Br Med J (Clin 
Res Ed). 1983;287:88-93.



     

R34

EuroIntervention 2
0

13
;9

:R29-R34 

 22. Haynes RB, McDonald HP, Garg AX. Helping patients follow 
prescribed treatment: clinical applications. JAMA. 2002;288:2880-3.
 23. Hershey JC, Morton BG, Davis JB, Reichgott MJ. Patient 
compliance with antihypertensive medication. Am J Public Health. 
1980;70:1081-9.
 24. Morisky DE, Green LW, Levine DM. Concurrent and predic-
tive validity of a self-reported measure of medication adherence. 
Med Care. 1986;24:67-74.
 25. Roth HP, Caron HS. Accuracy of doctors’ estimates and 
patients’ statements on adherence to a drug regimen. Clin Pharmacol 
Ther. 1978;23:361-70.
 26. Matsui D, Hermann C, Klein J, Berkovitch M, Olivieri N, 
Koren G. Critical comparison of novel and existing methods of 
compliance assessment during a clinical trial of an oral iron chela-
tor. J Clin Pharmacol. 1994;34:944-9.
 27. Sackett DL, Haynes RB, Gibson ES, Hackett BC, Taylor DW, 
Roberts RS, Johnson AL. Randomised clinical trial of strategies for 
improving medication compliance in primary hypertension. Lancet. 
1975;1:1205-7.
 28. Feinstein AR. On white-coat effects and the electronic moni-
toring of compliance. Arch Intern Med. 1990;150:1377-8.
 29. Sclar DA, Chin A, Skaer TL, Okamoto MP, Nakahiro RK, 
Gill MA. Effect of health education in promoting prescription refill com-
pliance among patients with hypertension. Clin Ther. 1991;13:489-95.
 30. McCombs JS, Nichol MB, Newman CM, Sclar DA. The 
costs of interrupting antihypertensive drug therapy in a Medicaid 
population. Med Care. 1994;32:214-26.
 31. Monane M, Bohn RL, Gurwitz JH, Glynn RJ, Levin R, 
Avorn J. The effects of initial drug choice and comorbidity on anti-

hypertensive therapy compliance: results from a population-based 
study in the elderly. Am J Hypertens. 1997;10:697-704.
 32. McKenney JM, Munroe WP, Wright JT Jr. Impact of an elec-
tronic medication compliance aid on long-term blood pressure con-
trol. J Clin Pharmacol. 1992;32:277-83.
 33. Urquhart J. The electronic medication event monitor. Lessons 
for pharmacotherapy. Clin Pharmacokinet. 1997;32:345-56.
 34. Waeber B, Vetter W, Darioli R, Keller U, Brunner HR. 
Improved blood pressure control by monitoring compliance with 
antihypertensive therapy. Int J Clin Pract. 1999;53:37-8.
 35. Irvin MR, Shimbo D, Mann DM, Reynolds K, Krousel-
Wood M, Limdi NA, Lackland DT, Calhoun DA, Oparil S, 
Muntner P. Prevalence and correlates of low medication adherence 
in apparent treatment-resistant hypertension. J Clin Hypertens. 
2012;14:694-700.
 36. Shalansky SJ, Levy AR, Ignaszewski AP. Self-reported 
Morisky score for identifying nonadherence with cardiovascular 
medications. Ann Pharmacother. 2004;38:1363-8.
 37. Jung O, Gechter JL, Wunder C, Paulke A, Bartel C, Geiger H, 
Toennes SW. Resistant hypertension? Assessment of adherence 
by toxicological urine analysis. J Hypertens. 2013;31: 766-74.
 38. de Souza WA, Sabha M, de Faveri Favero F, Bergsten-
Mendes G, Yugar-Toledo JC, Moreno H. Intensive monitoring of 
adherence to treatment helps to identify “true” resistant hyperten-
sion. J Clin Hypertens. 2009;11:183-91.
 39. Burnier M, Schneider MP, Chiolero A, Stubi CL, Brunner HR. 
Electronic compliance monitoring in resistant hypertension: the 
basis for rational therapeutic decisions. J Hypertens. 2001;19: 
335-41.


