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Abstract 

The article considers the results of the use of home blood pressure monitoring and 

telephone consultations (visits) on the background of the optimization of antihypertensive 

therapy in patients with resistant and pseudo-resistant arterial hypertension. 
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Introduction 

Nowadays the prevalence of arterial hypertension in Ukraine is 35 % of the adult 

population [1]. According to some studies, in 5-18 % of patients with hypertension disease 

manifests as resistant hypertension [1, 2]. The structure of resistant hypertension in 90-95 % 

is represented by a pseudo- resistant hypertension [1, 3]. The main reasons of a pseudo- 

resistant hypertension are lack of adherence to treatment and ineffective antihypertensive 

http://dx.doi.org/10.5281/zenodo.583652
http://ojs.ukw.edu.pl/index.php/johs/article/view/4484


 

 788 

therapy [2, 3]. At the same time, it is convincingly proved that increased blood pressure above 

the target level (> 140/ 90 mm Hg) is a major risk factor for cardiovascular disease [2]. 

WHO experts in 2003 proposed a list of measures that can be applied to improve 

adherence in patients with hypertension [4]. Among them - the patient education: provide 

information on the disease, its impact on quality of life; clarification on regimens of drugs, 

their effects and side effects; discuss with the patient possible use of self-control; the use of 

the most simple regimen of medicines; development and support of the regime, aimed at 

promoting continuous medication [4, 5]. It is considered appropriate to develop and use a 

system of reminders — as periodically consultations and surveys to increase the motivation; 

establishing communication between the dose intakes once a day and everyday activity; 

involvement in the treatment process of the environment of the patient [6, 7]. 

According to some published data, involvement of the patient in the process of blood 

pressure control (regular self-measurement of blood pressure at home and keeping a diary) 

improves adherence to treatment and involvement of family members of the patient allows to 

increase the effectiveness of the control of risk factors associated with the lifestyle of the 

patient [7,8]. However, the results of published studies are mixed. A study conducted in the 

UK found no link between self-monitoring of blood pressure at home and adherence to 

treatment [9]. 

In this regard, it is relevant to access the effectiveness of the different correcting 

methods of insufficient adherence to treatment in patients with resistant and pseudo-resistant 

arterial hypertension. 

The aim of the work is to evaluate the effectiveness of additional correction methods 

of insufficient adherence to treatment, namely implementation of the home blood pressure 

monitoring by patients with writing diaries of self-control and the method of telephone 

consultation (visits), in patients with resistant and pseudo-resistant arterial hypertension on 

the background of the antihypertensive therapy optimization in the family doctor practice. 

Materials and methods of research 

Study included 120 patients (men - 68 (56.7%), women - 52 (43.3%), average age - 

51,6 ± 2,2 years) with essential arterial hypertension which in previous treatment with three or 

more antihypertensive drugs, one of which was a diuretic, did not achieve the level of blood 

pressure (BP) below 140/90 mm Hg. At first, all patients underwent the proposed by us 

method of differential diagnosis of pseudo-resistant and true resistant hypertension by the 

assessment of office BP and ECG, before and 3 hours after intake of three previously 

appointed antihypertensive drugs [10]. 
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On the results of conducted differential diagnosis of resistant and pseudo-resistant 

hypertension, patients were divided into 4 groups: 

I group (control) (n=30) - patients with pseudo-resistant hypertension with the 

conventional correction methods of insufficient adherence to treatment in the family doctor 

practice; 

IA group (basic) (n=30) - patients with pseudo-resistant hypertension who underwent 

additional correction methods of insufficient adherence to treatment; 

II group (control) (n=30) - patients with resistant hypertension with the conventional 

correction methods of insufficient adherence; 

IIA group (basic) (n=30) - patients with resistant hypertension who underwent 

additional correction methods of insufficient adherence to treatment; 

All groups of patients received three or more antihypertensive drugs at the average 

therapeutic doses. Conventional correcting methods of insufficient adherence to treatment in 

the family doctor practice included recommendations on lifestyle modification and issuing 

memos with information on the disease, its impact on quality of life, possible complications. 

Additional correction methods included the telephone consultation (visits) and the home 

blood pressure monitoring by patients with writing diaries of self-control. Method of the 

telephone consultation (visits) consisted of the standardized weekly phone calls to patients, 

during which patients were reminded of antihypertensive drugs intake, the family doctor 

learned about possible complications and blood pressure level and, if necessary, performed 

the correction of appointed antihypertensive therapy. 

Patients before and after 1, 3 and 6 months of treatment were performed office BP 

measurement and studied adherence to treatment with the help of self-administered 

questionnaire the Morisky Medication Adherence Scale-4 (MMAS-4) that was evaluated the 

following way: 0-2 points – non-adherent to treatment; 3- insufficiently adherent to treatment; 

4 points - adherent to treatment [11, 12]. 

Statistical processing of the obtained results was performed using the statistical 

analysis package Microsoft Excel 2010. The reliability of difference between the indicators 

was determined using T-student criterion. For a threshold level of statistical significance was 

taken p<0.05.  

Results and discussion  

Analysis of patients' adherence to treatment, performed at the beginning of the study 

with the help of the Morisky Medication Adherence Scale-4 (MMAS-4), found that many 
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patients, not only with pseudo-resistant hypertension, but also with resistant hypertension, had 

low adherence to treatment (fig.1). 

 
 

Figure 1. Baseline adherence to treatment observed at the beginning of the study in 

patients with resistant and pseudo-resistant arterial hypertension  

 

The data obtained showed that the overwhelming majority of patients with pseudo-

resistant arterial hypertension (I and IA groups) were non-adherent to treatment or adherence 

to treatment was insufficient – 55 patients (91.7%) of both I and IA groups. Although patients 

with resistant arterial hypertension (II and IIA group), compared to patients with pseudo-

resistant, more often showed adherence to treatment, in most of them it was insufficient or 

was missing - 44 patients (73.3%) of both IІ and IІA groups. 

After 1 month of monitoring with the use of different correction methods of 

insufficient adherence to treatment, adherence has improved significantly in all groups. In the 

I group - in 15 patients (50%), in comparison with baseline adherence - only in 3 patients 

(10%) (p<0.01). In the IA group - in 17 patients (56.7%), in comparison with baseline 

adherence - only in 2 patients (10%) (p<0.001). In the II group - in 18 patients (60%), in 

comparison with baseline adherence - in 8 patients (26.7%) (p<0.05). In the IIA group - in 20 

patients (66.7%), in comparison with baseline adherence - in 8 patients (26.7%) (p<0.01) 

(fig.2).  
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Figure 2. Adherence to treatment observed after 1 month of monitoring in patients 

with resistant and pseudo-resistant arterial hypertension  

 

After 3 month of monitoring adherence to treatment in the I and II groups, in which 

were used conventional correction methods of insufficient adherence to treatment, slightly 

decreased. In the IA and IIA groups, in which were used additional correction methods of 

insufficient adherence, continued to grow (fig.3). 
 

 
 

Figure 3. Adherence to treatment observed after 3 month of monitoring in patients 

with resistant and pseudo-resistant arterial hypertension  
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After 6 month of monitoring adherence to treatment in the I and II groups decreased 

significantly and almost reached the level as in the beginning of the study. In the IA and IIA 

groups adherence to treatment increased considerably (fig.4).  

 

 
 

Figure 4. Adherence to treatment observed after 6 month of monitoring in patients 

with resistant and pseudo-resistant arterial hypertension  

 

The use of additional correction methods of insufficient adherence to treatment 

allowed to increase adherence to treatment in patients with pseudo-resistant and resistant 

hypertension: in the IA group - in 23 patients (76.7%), in comparison with the I group - in 11 

(36.7%) patients (p<0.01), in the IIA group - in 25 patients (83.3%), in comparison with the II 

group - only in 14 (46.7%) patients (p<0.01). Accordingly, the use of additional correction 

methods of insufficient adherence to treatment can significantly improve adherence in patients 

with resistant and pseudo-resistant hypertension. 

At baseline of the study and after 1, 3 and 6 month of treatment was also evaluated 

average score of adherence. The obtained results showed that after 1 month of treatment in all 

groups, independently of the applied correction methods of insufficient adherence to 

treatment, adherence to treatment has improved considerably. Significant differences between 

groups were not observed: in the I group, after 1 months of treatment, average score of 



 

 793 

adherence amounted 3,10,09 points, compared to the IA group - 3,52±0,1 points (p˃0.05); II 

and IIA groups - 3,40,1 points and 3,580,08 points respectively (p˃0.4) (fig.5). 

 
 

Figure 5. Changes of the average score of adherence to treatment observed during 6-

month monitoring in patients with resistant and pseudo-resistant arterial hypertension 

 

After 3 months of monitoring the average score of adherence decreased in the I and II 

groups, in which were used the conventional correction methods of insufficient adherence to 

treatment. Namely, in the I group average score of adherence amounted 2,60,07 points, 

compared to the IA group - 3,6±0,09 points (p0.001); II and IIA groups - 3,10,3 points and 

3,840,1 points respectively (p0.01). After 6 months of monitoring, in the I and II groups 

adherence to treatment continued to decrease significantly: in the I group the average score of 

adherence was 2,4±0,1 points compared to the IA group - 3,78±0,1 points (p0.001); II and 

IIA groups - 3,0±0,2 points and 3,92±0,07 points respectively (p0.01). Thus, long-term 

results of the study indicate that the use of additional correction methods of insufficient 

adherence to treatment, namely implementation of the home blood pressure monitoring by 

patients with writing diaries of self-control and the method of telephone consultation (visits), 

allows to keep a high average score of adherence achieved in the treatment process. 

Consequently, the use of additional correction methods of insufficient adherence to 

treatment in patients both with resistant and pseudo-resistant arterial hypertension can 
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significantly improve adherence to treatment and that allows to recommend these methods for 

the application in family doctor practice.  

Conclusions: 

1. Most patients, not only with pseudo-resistant arterial hypertension, but also 

resistant, were non-adherent to treatment or adherence to treatment was insufficient: in 91.7% 

of patients with pseudo-resistant hypertension, and in 73.3% of patients with resistant 

hypertension. 

2. The use of additional correction methods of insufficient adherence to 

treatment, namely the home blood pressure monitoring by patients and the method of 

telephone consultation (visits), can significantly improve adherence to treatment in patients 

with resistant and pseudo-resistant hypertension. 

3. Long-term results of the study indicate that the use of additional correction 

methods of insufficient adherence to treatment allows to keep a high average score of 

adherence achieved in the treatment process (in the І group - 2.4±0.1 points in comparison 

with the IA group – 3,78±0.1 points (p0.001) and in ІІ and IIA groups, respectively 3,0±0.2 

points and 3,92±0,07 points (p0,01). 

 

References 

1. Hypertension. Updated and adapted clinical guidelines based on evidence. 

(2012). Nakaz MOZ Ukrayiny №384, 64. Available at: http://www.apteka.ua/article/151151 

2. Mancia G., Fagard R., Narkiewicz K. et al. (2013). ESH / ESC 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). Journal of Hypertension, 31, 1281 - 1357. doi: 

10.1097/01.hjh.0000431740.32696.cc 

3. Calhoun D. A., Jones D., Textor S. et al. (2008). Resistant hypertension: 

diagnosis, evaluation, and treatment. A scientific statement from the American Heart 

Association Professional Education Committee of the Council for High Blood Pressure 

Research. Hypertension, 51(6), 1403-1419. doi: 

10.1161/HYPERTENSIONAHA.108.189141. 

4. Adherence to long-term therapies: Evidence for action. (2003). Geneva, WHO, 

198 p. 

http://www.apteka.ua/article/151151


 

 795 

5. Yaxley J., Thamba S. (2015). Resistant hypertension: an approach to 

management in primary care. J Family Med Prim Care, 4, 193-199. doi: 10.4103/2249-

4863.154630 

6. Osterberg L. (2005). Adherence to medication. New England Journal of 

Medicine, 353(5), 487–497. doi: 10.1056/nejmra050100 

7. Burnier M. (2014). Managing «resistance». Current Opinion in Nephrology 

and Hypertension, 23(5), 439–443. doi: 10.1097/mnh.0000000000000045 

8. Wuerzner K., Hassler C., Burnier M. (2003). Difficult blood pressure control: 

watch out for non-compliance! Nephrol. Dial. Transplant, 18 (10), 1969-1973. 

doi:10.1093/ndt/gfg281 

9. Burke T.A. et al. (2006). Discontinuation of antihypertensive drugs among 

newly diagnosed hypertensive patients in UK general practice. J. Hypertens, 24(6), 1193-

1200. 

10. Voloshyna O.B., Udovytsya V.O., Lysyy I.S., Dukova O.R., Chayka A.O., 

Dychko T.O. (2016). Pat.110884 Ukraine, IPK (2006.01) A61B 5/0452 IPK (2006.01) A61B 

5/021. Method of differential diagnostics of pseudoresistant arterial hypertension from 

resistant arterial hypertension. The applicant and patentee the Odessa National Medical 

University, Ukraine. № u201410369; stated 22.09.2014; published 25.02.2016, Newsletter № 

4. 

11.  Morisky, D. E., Ang, A., Krousel-Wood, M. et al. (2008). Predictive validity 

of a medication adherence measure in an outpatient setting. J Clin Hypertens (Greenwich), 10, 

348-354. doi: 10.1111/j.1751- 7176.2008.07572.x 

12.  Morisky, D. E., Green, L. W., Levine, D. M. (1986). Concurrent and 

predictive validity of a self-reported measure of medication adherence. J Med Care, 24(1), 67-

74. doi: 10.1097/00005650-198601000-00007 


