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A B S T R A C T

Background: Hypertension (HT) is a chronic condition 
associated with serious complications. In the present 
cross-sectional study, we aimed to analyse factors that 
contribute to blood pressure control in subjects with HT.
Methods: Subjects with HT admitted to outpatient internal 
medicine clinics of the institution were enrolled in the 
study. According to the Joint National Committee (JNC) 
VIII criteria, subjects with a mean blood pressure above 
target levels were defined as poorly-controlled hypertensive 
patients and others were grouped as well-controlled 
hypertensive patients. Clinical and laboratory parameters 
were compared between study groups. 
Results: Smokers were more prevalent in the 
poorly-controlled HT group compared to the well-controlled 
HT group (p = 0.001). The number of patients who 
adhered to dietary and exercise recommendations were 
greater in well-controlled HT group than poorly-controlled 
HT group (p < 0.001 for both). The rate of combined 
therapy was greater in well-controlled HT group compared 
to poorly-controlled HT group (p = 0.04). 
Conclusions: We suggest that, in addition to dietary 
and exercise recommendations and smoking cessation, 
treatment with combination therapy could be better in 
reaching blood pressure targets in patients with HT.
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I N T R O D U C T I O N

Hypertension (HT) is one of the most common chronic 
diseases in the world with a great burden on communities. 
It has significant complications which could result in 

advanced morbidity or mortality. Hypertension is among 
risk factors of coronary artery disease, stroke, heart failure, 
chronic kidney disease, peripheral vascular disease, and 
vascular dementia.1,2 Thus, achieving regulation of blood 
pressure is crucial in hypertensive subjects. 
There are numerous factors associated with better 
hypertension control in patients with HT. In addition 
to the reduction of waist circumference and body mass 
index, education of patients in acknowledging their blood 
pressure, compliance to the treatment, adherence to the 
schedule of exercise, diet modification, and reducing the 
number of pills for hypertension treatment are among 
factors that modify the regulation of blood pressure.3-5

In present prospective cross-sectional study, we aimed 
to observe the anthropometric measures, dietary and 
exercise compliance, treatment options and compliance, 
and awareness of the disease of the subjects with 
hypertension.

M E T H O D S

The study was conducted in the Internal Medicine 
Department of Abant Izzet Baysal University Hospital 
between January 2019 and December 2019. The study 
protocol was approved by the local ethics committee 
(approval number: 2018/288). Subjects with hypertension 
(HT) who were admitted to outpatient internal medicine 
clinics of the institution were enrolled into the study. 
According to the Joint National Committee (JNC) VIII 
criteria,6 subjects with a mean blood pressure above target 
levels were defined as poorly-controlled hypertensive 
patients and others were grouped as well-controlled 
hypertensive patients. Blood pressure measurements were 
obtained in two consecutive clinic visits and the mean of 
these measurements were used in defining poorly- and 
well-controlled hypertension groups. Exclusion criteria 
were as follows: recently diagnosed hypertension (less 
than one year), modification of anti-hypertensive treatment 
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Table 1. General characteristics and laboratory data of the study population

Well-controlled HT 
group

Poorly-controlled 
HT group

p-value

Sex Male (n,%) 20 (31%) 8 (22%) 0.32

Female (n,%) 45 (69%) 29 (78%)

Comorbidity Present (n,%) 42 (65%) 25 (68%) 0.76

Absent (n,%) 23 (35%) 12 (32%)

Smoking habit Yes (n,%) 4 (6.2%) 11 (29.7%) 0.001

No (n,%) 61 (93.8%) 26 (70.3%)

Diet compliance Yes (n,%) 56 (86%) 18 (49%) < 0.001

No (n,%) 9 (14%) 19 (51%)

Exercise compliance Yes (n,%) 44 (68%) 11 (30%) < 0.001

No (n,%) 21 (32%) 26 (70%)

Medical treatment Combined therapy (n,%) 51 (78.5%) 22 (59.5%) 0.04

Monotherapy (n,%) 14 (21.5%) 15 (40.5%)

Combination therapy One pill (n,%) 29 (57%) 13 (59%) 0.12

Multiple pills (n,%) 22 (43%) 9 (41%)

Mean ± SD

Age (years) 62.6 ± 9.5 60.7 ± 12.7 0.41

BMI (kg/m2) 32.3 ± 6 32.4 ± 5.6 0.90

LDL cholesterol (mg/dl) 119 ± 31 126 ± 38 0.31

Median (min-max)

HT duration (years) 9 (1-40) 9 (1-30) 0.65

Weight (kg) 82 (53-129) 81 (41-116) 0.92

Waist circumference (cm) 105 (86-135) 109 (80-133) 0.11

SBP (mmHg) 130 (100-148) 150 (140-180) < 0.001

DBP (mmHg) 80 (60-89) 90 (70-120) < 0.001

Creatinine (md/dl) 0.8 (0.57-1.18) 0.8 (0.64-1.12) 0.24

Blood urea (mg/dl) 32 (17-62) 30 (17-73) 0.83

Triglyceride (mg/dl) 142 (59-744) 168 (58-1420) 0.74

LDL cholesterol (mg/dl) 119 (48-193) 125 (44-250) 0.31

BMI = body mass index; HT = hypertension; LDL = low-density lipoproteins; n = number; SD = standard deviation
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within three months, lack of two consecutive visits for 
blood pressure measurements. 
Age, gender, body weight, height, waist circumference, 
duration of HT, accompanying morbidities, diet and 
exercise status, smoking habit, awareness of blood 
pressure, anti-hypertensive medications (mono-therapy or 
combination), number of pills for hypertension treatment, 
additional medications for other conditions, systolic and 
diastolic blood pressures, laboratory parameters including 

levels of serum creatinine, blood urea, and triglycerides, 
as well as LDL-cholesterol and HDL-cholesterol levels were 
noted. Body mass index (BMI) was calculated by division of 
weight by the square of height. All study parameters were 
compared between poorly- and well-controlled hypertensive 
subjects. 
Statistical analyses were held with SPSS software 
(SPSS 15.0 for Windows, IBM Co, Chicago, IL, USA). 
The Kolmogorov-Smirnov test was used for whether study 
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parameters have normal distribution within study groups. 
Variables with normal distribution were compared with 
an independent samples t-test and expressed as mean ± 
standard deviation. Variables without normal distribution 
were compared with Mann-Whitney U test and expressed 
as median (min-max). Comparison of categorical variables 
was conducted with chi-square test. Statistical significance 
was defined as a p-value lower than 0.05. 

R E S U L T S

One hundred and forty-five subjects enrolled to the study; 
43 patients were excluded according to the exclusion 
criteria. The study population was consisted of the 
remaining 102 hypertensive patients; 65 in well-controlled 
HT and 37 in poorly-controlled HT groups. 
Mean ages of the well- and poorly-controlled hypertensive 
subjects were 62.6 ± 9.5 years and 60.7 ± 12.7 years, 
respectively. The age of the patients in the well- and 
poorly-controlled HT groups were not statistically different 
(p = 0.41). 
In well-controlled HT group, 45 (69%) patients 
were women and 20 (31%) patients were men, while 
29 (78%) were women and 8 (22%) were men in the 
poorly-controlled HT group. Gender was not statistically 
different between study groups (p = 0.32). Forty-two (65%) 
of 65 patients in the well-controlled HT group and 25 
(68%) of 37 patients in poorly-controlled HT group had 
comorbid conditions (p = 0.76).
Duration of HT (p = 0.65), weight (p = 0.92), BMI (p = 
0.90), waist circumference (p = 0.11), serum creatinine 
(p = 0.24), blood urea (p = 0.83), triglyceride levels (p = 
0.74), LDL cholesterol levels (p = 0.31), and HDL cholesterol 
levels (p = 0.68) of well- and poorly-controlled HT groups 
were not significantly different. Table 1 shows the general 
characteristics and laboratory data of the study population. 
The differences of systolic and diastolic blood pressures 
between study groups were statistically significant (p < 
0.001 for both systolic and diastolic blood pressures). 
Only 4 (6.2%) of 65 patients in the well-controlled HT 
group were smokers while 11 (29.7%) of 37 patients 
in the poorly-controlled HT group smoked cigarettes. 
The difference between groups was statistically 
significant (p = 0.001). Fifty-six (86%) of 65 patients in 
the well-controlled HT group and 18 (49%) of 37 patients in 
the poorly-controlled HT group followed the dietary advice 
for treatment of HT (p < 0.001); 44 (68%) of the patients 
in the well-controlled HT group and 11 (30%) of those in 
the poorly-controlled HT group were on regular physical 
exercise (p < 0.001). 
Fourteen (21.5%) of 65 well-controlled patients received 
only one anti-hypertensive drug as monotherapy and 51 
(78.5%) of 65 received combined antihypertensive agents; 

while 15 (40.5%) of 37 patients in the poorly-controlled 
HT group received only one anti-hypertensive drug 
as monotherapy and 22 (59.5%) received combined 
antihypertensive treatment. Combined treatment was 
significantly more common in the well-controlled HT 
group compared to the poorly-controlled HT group (p 
= 0.04). The association between treatment and blood 
pressure regulation is shown in figure 1.

Of 51 subjects who received combined treatment 
in the well-controlled HT group, 29 (57%) received a 
combined treatment in one pill and 22 (43%) received 
treatment in multiple pills; 13 (59%) of 22 patients in the 
poorly-controlled HT group received combined treatment 
in one pill and 9 (41%) received treatment in multiple pills. 
There was no significant difference between well- and 
poorly-controlled HT groups according to the number of 
pills of combined treatment (p = 0.12).

D I S C U S S I O N

The main findings of the present study were: (i) 
non-compliance with dietary and physical exercise 
program, (ii) smoking cigarettes, and (iii) treatment 
with monotherapy antihypertensive regimen instead of 
combined treatment was associated with poor control of 
hypertension. Interestingly, combined therapy with one pill 
was not superior to combined therapy with more than one 
pill in achieving good control of hypertension.

Figure 1. Association between treatment and blood 
pressure regulation

BP = blood pressure
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The association between diet and hypertension has been 
studied for a long time. While a Mediterranean diet, 
which is rich in vegetables and fruits, relates to a reduced 
blood pressure, excessive salt in the diet was introduced 
as a cause of increased blood pressure.7 Recent studies 
showed that a Mediterranean diet and a healthy Nordic 
diet were associated with a reduced risk of stroke, a serious 
complication of HT.8,9 Similarly, the stop hypertension 
(DASH) diet, which recommends consumption of fruits, 
vegetables, whole grains, dairy products with low fat, 
and nuts, along with low intake of sodium, sweetened 
beverages, and red meat (especially processed red meat), 
has been shown to be associated with a reduction in 
blood pressure and a decrease in the incidence of HT.10,11 
Moreover, the DASH diet was also suggested to be related 
to a lower incidence of coronary heart disease.12 In addition, 
a recent meta-analysis reported that adherence to the 
DASH diet was associated with lower risk of stroke in 
patients with HT.13 The results of this present study 
report better blood pressure control in subjects who were 
compliant with dietary advices compared to those who were 
not, and are in accordance with data in the literature. 
Regular physical exercise reduces blood pressure in 
hypertensive patients, especially in the period after recent 
physical activity. Blood pressure decreases to below to 
pre-activity levels after 20 to 30 minutes of physical 
exercise.14,15 In subjects adhering to regular exercise, 
blood pressure reduces considerably compared to those 
who do not adhere to regular exercise; therefore, physical 
exercise is often recommended to hypertensive patients 
in the treatment of HT.16 Exercise of moderate intensity 
has been reported to be related with a lower incidence of 
HT.17-21 Moreover, in a recent cohort study, significantly 
lower HT incidence was reported in subjects who 
participated in skiing compared to the subjects who did 

not.22 Larger artery diameter, positive autonomic balance, 
and improved endothelial function observed in athletes 
could be responsible for beneficial effects of exercise seen 
in hypertensive patients.23 In the present study, we showed 
that patients on regular exercise more commonly have 
well-controlled blood pressure levels, which is consistent 
with medical literature.
Studies in literature pointed out a relationship between 
smoking and cardiovascular risk factors. Smoking has a 
hypertensive effect as it promotes arterial stiffness and 
induces sympathetic system; therefore, smokers are more 
prone to elevated blood pressure levels.24 In the present 
report, there was an increased number of smoking patients 
in the poorly-controlled hypertension group compared to 
the patients with well-controlled HT. 
Combined treatment with anti-hypertensive drugs is 
advised instead of monotherapy with an antihypertensive 
agent in recent literature. Mahmud et al. reported that 
combined treatment was more effective than monotherapy 
in treatment of HT.25 In another study, it was found that 
combination treatment of HT was superior to treatment 
with a single agent in achieving blood pressure control.26 
Similar to the literature, blood pressure levels were 
significantly lower in our study in patients on combined 
treatment compared to patients treated with a single agent. 
In conclusion, we suggest that, in addition to dietary 
and exercise recommendations and smoking cessation, 
treatment with combination therapy could improve the goals 
of reaching blood pressure targets in patients with HT.

D I S C L O S U R E S

All authors declare no conflicts of interest. No funding or 
financial support was received.

R E F E R E N C E S

1. Elliott WJ. Systemic hypertension. Curr Probl Cardiol. 2007;32:201-59.

2. Thom T, Haase N, Rosamond W, et al. Heart disease and stroke 
statistics--2006 update: a report from the American Heart Association 
Statistics Committee and Stroke Statistics Subcommittee. Circulation. 
2006;113:e85-151.

3. Atik F, Aktas G, Kocak MZ, Erkus E, Savli H. Analysis of the Factors 
Related to the Blood Pressure Control in Hypertension. J Coll Physicians 
Surg Pak. 2018;28:423-6.

4. Ortega Anta RM, Jimenez Ortega AI, Perea Sanchez JM, Cuadrado Soto 
E, Lopez Sobaler AM. Nutritional patterns on prevention and control of 
hypertension. Nutr Hosp. 2016;33:347.

5. Satoh A, Arima H, Ohkubo T, et al. Associations of socioeconomic status 
with prevalence, awareness, treatment, and control of hypertension 
in a general Japanese population: NIPPON DATA2010. J Hypertens. 
2017;35:401-8.

6. James PA, Oparil S, Carter BL, et al. 2014 evidence-based guideline for 
the management of high blood pressure in adults: report from the panel 
members appointed to the Eighth Joint National Committee (JNC 8). 
JAMA. 2014;311:507-20.

7. de Wardener H., He F., MacGregor G. Plasma sodium and hypertension. 
Kidney Int,2004; 66:2454-2466.

8. Estruch R, Ros E, Salas-Salvado J, et al. Primary prevention of 
cardiovascular disease with a Mediterranean diet. N Engl J Med. 
2013;368:1279-90.

9. Hansen CP, Overvad K, Kyro C, et al. Adherence to a Healthy Nordic Diet 
and Risk of Stroke: A Danish Cohort Study. Stroke. 2017;48:259-64.

10. Bai G, Zhang J, Zhao C, Wang Y, Qi Y, Zhang B. Adherence to a healthy 
lifestyle and a DASH-style diet and risk of hypertension in Chinese 
individuals. Hypertens Res. 2017;40:196-202.

11. Saneei P, Salehi-Abargouei A, Esmaillzadeh A, Azadbakht L. Influence of 
Dietary Approaches to Stop Hypertension (DASH) diet on blood pressure: 
a systematic review and meta-analysis on randomized controlled trials. 
Nutr Metab Cardiovasc Dis. 2014;24:1253-61.

12. Djousse L, Ho YL, Nguyen XT, et al. DASH Score and Subsequent Risk 
of Coronary Artery Disease: The Findings From Million Veteran Program. 
J Am Heart Assoc. 2018;7 (9):e008089.



243

S E P T E M B E R  2 0 2 0 ,  V O L .  7 8 ,  N O .  5

The Netherlands Journal of Medicine

Kurtkulagi et al. Analysis of patients with hypertension

13. Feng Q, Fan S, Wu Y, et al. Adherence to the dietary approaches to stop 
hypertension diet and risk of stroke: A meta-analysis of prospective 
studies. Medicine. 2018;97:e12450.

14. Ellis K, Pothier CE, Blackstone EH, Lauer MS. Is systolic blood 
pressure recovery after exercise a predictor of mortality? Am Heart J. 
2004;147:287-92.

15. Palatini P. Blood pressure behaviour during physical activity. Sports 
Medicine. 1988;5:353-74.

16. Williams B, Mancia G, Spiering W, et al. 2018 ESC/ESH Guidelines for the 
management of arterial hypertension. Kardiol Pol. 2019;77:71-159.

17. Asferg C, Møgelvang R, Flyvbjerg A, et al. Interaction between leptin and 
leisure-time physical activity and development of hypertension. Blood 
Press. 2011;20:362-9.

18. Camões M, Oliveira A, Pereira M, Severo M, Lopes C. Role of physical 
activity and diet in incidence of hypertension: a population-based study 
in Portuguese adults. Eur J Clin Nutr. 2010;64:1441-9.

19. Carnethon MR, Evans NS, Church TS, et al. Joint associations of physical 
activity and aerobic fitness on the development of incident hypertension: 
coronary artery risk development in young adults. Hypertension. 
2010;56:49-55.

20. Huai P, Xun H, Reilly KH, Wang Y, Ma W, Xi B. Physical activity and 
risk of hypertension: a meta-analysis of prospective cohort studies. 
Hypertension. 2013;62:1021-6.

21. Pouliou T, Ki M, Law C, Li L, Power C. Physical activity and sedentary 
behaviour at different life stages and adult blood pressure in the 1958 
British cohort. J Hypertens. 2012;30:275-83.

22. Andersen K, Hållmarker U, James S, Sundström J. Long-Distance Skiing 
and Incidence of Hypertension: A Cohort Study of 206,889 Participants 
in a Long-Distance Cross-Country Skiing Event. Circulation. 2020;DOI: 
10.1161/CIRCULATIONAHA.119.042208.

23. DeVan AE, Seals DR. Vascular health in the ageing athlete. Exp Physiol. 
2012;97:305-10.

24. Virdis A, Giannarelli C, Neves MF, Taddei S, Ghiadoni L. Cigarette 
smoking and hypertension. Curr Pharm Des. 2010;16:2518-25.

25. Mahmud A, Feely J. Low-dose quadruple antihypertensive combination: 
more efficacious than individual agents-a preliminary report. 
Hypertension. 2007;49:272-5.

26. Atkins E, Bennett A, Chalmers J, et al. Quarter-dose quadruple 
combination therapy for initial treatment of hypertension: placebo-
controlled, crossover, randomised trial and systematic review. Lancet. 
2017;389(10073):1035-42.




