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ABSTRACT

AIM: Stroke is responsible for approximately 6 millions of all the an-
nual deaths worldwide. An effective method to prevent stroke and its 
comorbidities is the adequate control of the risk factors. This study 
aimed to evaluate the compliance of stroke patients in their antihy-
pertensive treatment and the frequency of measuring blood pressure. 

MATERIAL AND METHOD: Patient’s files were retrieved from the 
hospital patients database using the ICD codes (I60-64, I67-69). In 
total, 5289 files were accessed. The age, sex, hypertension diagno-
sis, treatment compliance, the frequency of blood pressure measu-
rements, and the presence of hypertensive crisis during admission 
were evaluated. Data about compliance with drug treatment and blo-
od pressure monitoring was accepted only if it was received directly 
from the patient or their relatives. These parameters were also obtai-
ned from epicrisis retrospectively.
 
RESULTS: In this study, 478 files [female: male, 201 (42.1%):277 
(57.9%)] with complete data were included. Among the patients, 
76.3% had a good to very good treatment compliance and 29.8% had 
a good to very good frequency of blood pressure measurement. Du-
ring admission, 23% of patients were in hypertensive crisis. 

CONCLUSION: In patients with poor drug compliance and who did 
not have their blood pressure regularly measured, hypertensive crises 
occurred significantly more often. Strict blood pressure monitoring 
and regular doctor follow-ups are neglected by patients. Drug comp-
liance is insufficient to prevent stroke and blood pressure monitoring 
and follow-ups are also important points to consider.
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ÖZET

AMAÇ: İnme, dünya çapında tüm yıllık ölümlerin yaklaşık 6 milyonun-
dan sorumludur. İnmeyi ve eşlik eden hastalıklarını önlemenin en etkili 
yöntemi, risk faktörlerinin yeterli şekilde kontrol altına alınmasıdır. Bu 
çalışmada, inme hastalarının antihipertansif tedaviye uyumunu ve kan 
basıncı ölçüm sıklığını değerlendirmeyi amaçladık. 

GEREÇ VE YÖNTEM: Hastane veri tabanından ICD kodları (I60-64, 
I67-69) kullanılarak toplam 5289 dosyaya erişildi. Bu dosyalardan 
yaş, cinsiyet, hipertansiyon tanısı, tedavi uyumu, kan basıncı ölçüm 
sıklığı ve başvuru sırasında hipertansif kriz varlığı bilgileri değerlendi-
rildi. İlaç tedavisine uyum ve kan basıncı takibine ilişkin veriler epikriz-
lerden retrospektif olarak incelenerek doğrudan hasta veya yakınla-
rından alındığı takdirde kabul edildi.

BULGULAR: Bu çalışmaya, verileri eksiksiz olan 478 dosya (kadın: 
erkek, 201 (%42,1):277 (%57,9)) dahil edildi. Hastaların %76,3'ü iyi-
çok iyi tedavi uyumuna ve %29,8'i iyi-çok iyi tansiyon ölçüm sıklığına 
sahipti. Başvuru sırasında hastaların %23'ü hipertansif krizdeydi. 

SONUÇ: İlaç uyumsuzluğu olan ve kan basıncı düzenli olarak ölçül-
meyen hastalarda, hipertansif krizler önemli ölçüde daha sık meydana 
geldiği gözlendi. Sıkı tansiyon takibi ve düzenli doktor takipleri hasta-
lar tarafından ihmal edilmektedir. İlaç uyumu inmeyi önlemede yeter-
siz olarak görülmüş olup tansiyon takibi ve hastaların kontrolleri de 
dikkat edilmesi gereken önemli noktalardır.
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INTRODUCTION

Stroke is responsible for approximately 6 million of all the annual 
deaths throughout the world and constitutes a very important part 
of the health expenditures 1,2. In the UK, £100 million can be annual-
ly saved if 80% of patients affected by stroke can remain compliant 
with their antihypertensive treatment. Mennini in 2015 has reported 
that a 70% increase in antihypertensive treatment compliance would 
save more than £300 million in five European countries (Germany, 
Italy, France, Spain, United Kingdom) 3. 

The best method of preventing stroke and its associated complica-
tions is the elimination or control of the risk factors. Hypertension 
plays a significant role in stroke risk factors. In the USA, deaths asso-
ciated with hypertension have increased up to 61.8% between 2000 
and 2013 4. Other studies have shown that hypertension control can 
reduce the incidence of stroke by 30%–40% 5,6. Therefore, national, 
and international guidelines recommend the screening, treatment, 
and control of hypertension 7,8.

Several agents, such as calcium channel blockers, diuretics, beta 
blockers, angiotensin-converting enzyme inhibitors and receptor 
blockers are used for controlling blood pressure. However, it is esti-
mated that approximately 50% of the patients have poor treatment 
compliance. Treatment compliance is proportional to the improve-
ment in blood pressure, decrease in hospitalization rate and mortali-
ty, and lower treatment costs 9,10. Various studies have evaluated the 
incidence of stroke and treatment compliance 5,6,11-16.

The aim of the present study was to evaluate antihypertensive treat-
ment compliance and the frequency of measuring blood pressure in 
stroke patients and their relationship with hypertensive crisis.

MATERIAL AND METHOD

Patients treated in our service between 2011 and 2016 were selected 
from the hospital system using the stroke ICD codes (I60-64, I67-
69). In total, 5289 files were accessed. The parameters evaluated 
included age, sex, the presence of hypertension prior to stroke, 
compliance with antihypertensive treatment, the frequency of blood 
pressure measurements, and the presence or absence of hyperten-
sion during admission. Only 478 patients with the complete data 
of these parameters were included. Data about compliance with 
drug treatment and blood pressure monitoring was accepted only 
if it was received directly from the patient or their relatives. These 
parameters were obtained from epicrisis retrospectively. A scale of 
0–4 (0: None-Patient never uses drugs, 1: Bad-Use only if patient 
feels bad, 2: Moderate-Use half of what is prescribed, 3: Good- For-
gets only a few doses monthly, and 4: Very Good-Use exactly as 
prescribed) was used to assess the level of treatment compliance. 
For assessing the frequency of tension measurement, the scale of 
0–4 (0: None-No controls, 1: Bad- Checks only if patient feels bad, 
2: Moderate-1-2 checks monthly, 3: Good- 1-2 checks weekly, and 
4: Very good- Checks everyday) was used. For evaluating hyperten-
sion attacks, systolic blood pressure >180 mmHg and diastolic blood 
pressure > 110 mmHg were used.

Descriptive statistics were used to define continuous variables 
(mean, standard deviation, minimum, median, and maximum). More 
than two groups that are independent and not compatible with nor-
mal distribution were compared using the Kruskal–Wallis test. Com-
parison of two groups that were independent and not compatible 
with normal distribution was performed using the Mann–Whitney U 
test. The chi-square (or Fisher’s exact test in appropriate situations) 
was used for the relationship between categorical variables. Statis-
tical significance level was set at p > 0.05. MedCalc Statistical Soft-
ware version 12.7.7 was used for analyses (MedCalc Software bvba, 
Ostend, Belgium; http://www.medcalc.org; 2013).

This study was approved by the ethics committee of the Haydarpaşa 
Training and Research Hospital (1491-137-15/1539).

RESULTS

Files of 5289 stroke patients were reviewed, and 478 patients with 
complete information of all parameters were included. The mean age 
of patients was 76.5 ± 9.9 years, and 201 (42.1%) were females and 
277 (57.9%) were males (Table 1). 

Table 1: Distribution of parameters

Only 76.3% of patients reported good to very good treatment com-
pliance and 29.8% reported good to very good frequency of blood 
pressure measurement. Among the 478 stroke patients, 23% had a 
systolic blood pressure of >180 mmHg and a diastolic blood pres-
sure of >110 mmHg. 

When the ages of patients were examined according to their sex, 
females were found to have stroke 4.5 years later than males (Mann–
Whitney U-text, p < 0.001). With regard to the presence of hyperten-
sion, there was a statistically significant difference in terms of age 
distribution (Mann–Whitney U test, p < 0.05). Thus, the incidence of 
hypertension was higher in elderly patients. With regard to the drug 
compliance and blood pressure control, there was no statistically 
significant difference in terms of age distribution (Kruskal–Wallis test, 
both p > 0.05)
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Table 2: Significancy of age

*Statistically significant (Mann-Whitney U p<0.001)

** Statistically significant (Mann-Whitney U p<0.05)  

*** Statistically NOT significant (Kruskal Wallis p>0,05)

**** Statistically NOT significant (Kruskal Wallis p>0,05)

Hypertension was more frequent in women with stroke than in men 
(chi-square test, p < 0.05). There was no statistically significant dif-
ference between sex and drug compliance (Fisher’s exact test, p > 
0.05) and between sex and treatment controls (Fisher’s exact test, 
p > 0.05)

Table 3: Significancy of sex

* Statistically significant (Chi-square test, p < 0.05)

** Statistically NOT significant (Fisher’s Exact p>0,05) 

*** Statistically NOT significant (Fisher’s Exact p>0,05)

Hypertensive crisis was more frequently detected in patients with 
previous hypertension diagnosis (Fisher’s exact test, p < 0.05) 

Table 4: Hypertension and Hypertensive crisis

* Statistically significant (Fisher’s Exact p<0,05)

In the analysis of drug compliance and blood pressure control, the 
p-value was not calculated because the number of subgroup pa-
tients was low

Table 5: Drug compliance vs Blood pressure control

Since the number of patients was low, the p value could not be cal-
culated.

The incidence of hypertensive crises was significantly higher in pa-
tients with poor drug compliance and in those who did not have their 
blood pressure regularly measured (Fisher’s exact test, p < 0.001) 

Table 6: Blood pressure control vs Hypertension crisis

*Fisher’s Exact p<0.001

Figure 1: Flowchart of the study
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DISCUSSION

In this retrospective clinical study, 478 patients with the diagnosis of 
stroke within a period of 6 years were evaluated. The results revealed 
an increase in the incidence of hypertension in proportion to age. 
Female patients had a stroke at younger ages than the male patients, 
and hypertension was more frequently monitored in females with a 
stroke than males. Hypertensive crisis was more frequent in patients 
with a previous diagnosis of hypertension and in those who did not 
have any regular blood pressure measurements and had poor anti-
hypertensive treatment compliance.

Hypertension is an important risk factor for stroke, and attempts have 
been made to develop adequate treatment strategies for the regula-
tion of hypertension. In that regard, regular doctor appointment to 
follow-up antihypertensive treatment, frequent blood pressure mon-
itoring, and drug compliance are the most common methods.

High blood pressure is a very important and controllable risk factor 
in stroke. Similarly, other studies have revealed a direct relationship 
between patient compliance and antihypertensive treatment with 
the prevention of stroke 17-19. In these studies, a decrease in the in-
cidence of stroke was shown to correlate with health expenditures, 
hospital admission rates, reductions in emergency admission, and 
mortality rates 6, 13, 14, 16, 20.

In the meta-analysis by Abegaz et al., 45.2% of hypertensive pa-
tients had poor treatment compliance and females had lower drug 
compliance than males 21. In another study by Kettani et al., a treat-
ment compliance of >80% was shown to reduce the risk of cere-
brovascular diseases by 22% 6. Other studies have suggested that 
treatment compliance is suboptimal in >50% of patients with uncon-
trolled hypertension 22. In the cohort study by Blaschke et al., 16907 
patients were examined; 40% of these patients did not follow any 
treatment in the first year and 4% of these patients did not receive 
any treatment in the first year 23. It is determined that decreasing the 
systolic blood pressure by 10 mmHg decreases the cardiovascular 
disease risk by 20%, stroke risk by 27%, and mortality risk related to 
all reasons by 13% 24.

Bruno et al declared that adherence to HTN medications was signifi-
cantly lower among black patients and those without health insur-
ance 25. Additionally, as a result of the study conducted by Bawand et 
al. involving 530 patients, it was concluded that stroke-related mor-
tality and morbidity rates could be significantly altered by persuading 
individuals to regularly monitor their blood pressure and maximize 
adherence to antihypertensive medications. The same study also 
indicated that increasing health literacy and reducing smoking rates 
would play a crucial role in achieving these goals 26.

The studies conducted thus far have investigated whether patients 
use antihypertensive drugs using several different methods. The ef-
fects of treatment compliance on stroke, complications, and health 
expenditures are also examined. However, in our daily practice, al-
though some patients have very good compliance, they do not have 
their blood pressure regularly measured and have high blood pres-
sures because of insufficient treatments received. However, other 
studies have reported such patients to have very good treatment 
compliance. However, because their blood pressure values are high, 
they should be accepted as high risk in terms of complications due 
to hypertension. Therefore, patients who had stroke for the first time 
in our study were examined for the presence of hypertension, treat-
ment compliance, frequency of blood pressure measurements, and 
hypertensive crisis.

CONCLUSION

Hypertension control is very important in the etiology of stroke, and 
it has been determined that this control can be achieved via regu-
lar doctor appointments, strict blood pressure monitoring, and drug 
compliance. It has been observed that treatment compliance is inde-
pendent of age and sex. Therefore, there is a need for prospective, 
randomized, double-blind, multi-center, and long-term follow-up 
studies involving a larger number of patients to demonstrate the ef-
ficacy and strength of these strategies in controlling hypertension. 
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