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REVIEW

The risk of a blood pressure increase during
treatment with selected psychotropic drugs

Monika Romaiiczyk', Stanistaw Surma', Beata Kocyan', Karolina Ktos®, Wiktoria Strona',
Marek Krzystanek'

"Clinic of Psychiatric Rehabilitation, Department of Psychiatry and Psychotherapy, Faculty of Medical Sciences,
Medical University of Silesia in Katowice, Poland
*Department of Pediatrics, Medical University of Silesia, Katowice, Poland

Abstract

Arterial hypertension is the most common cardiovascular risk factor in the general population. Increased mortality
from arterial hypertension affects all ethnicities and ages, including those with mental disorders. Most people with
arterial hypertension suffer from the primary form of the disease. The aim of this article was to analyze the influence
of psychiatric drugs on blood pressure.

The articles for analysis were selected via the PubMed search engine in the Medline database using the names of
individual drugs or a group of psychotropic drugs, the AND operator and the words “hypertension” or “blood pres-
sure” or “cardiovascular system”. The articles were then selected and 44 references were selected for analysis. Selected
articles were archived on April 9, 2021.

Many medications with the potential to increase blood pressure are used to treat mental illness. These include ven-
lafaxine, milnacipran, bupropion, esketamine, 1* and 2" generation antipsychotics, tricyclic antidepressants and
psychostimulants.

In patients using psychotropic drugs that may increase blood pressure, attention should be paid to monitoring it

during treatment.

Key words: arterial hypertension; psychotropic drugs; cardiovascular risk

Introduction

Arterial hypertension is one of the most common
cardiovascular risk factors. About 45% of people
worldwide suffer from hypertension, and the inci-
dence increases with age [1]. According to a 2014
World Health Organization (WHO) report, hyper-
tension accounted for 51% of stroke deaths and 45%
of overall cardiovascular mortality, and it affected all
age groups and ethnicities [1].

Arterial Hypertens. 2021, vol. 25, no. 4, pages: 135144

DOL: 10.5603/AH.42021.0015

Blood pressure remains insufficiently controlled
in approximately 50% of all treated hypertensive
patients [2, 3]. The reason for such a high prev-
alence of hypertension and its poor control is,
first of all, low public awareness of classical and
non-classical risk factors for its occurrence and
non-compliance with medical recommendations
[4, 5]. Most patients with hypertension suffer from
its primary form (90% of cases) or an identified
secondary form (e.g. in the course of renal artery
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stenosis, chronic kidney disease, hyperaldosteron-
ism, pheochromocytoma).

From a clinical point of view, the influence of psy-
chiatric drugs on blood pressure and the interaction
of these drugs with antihypertensive drugs are signifi-
cant [7]. These drugs may affect both the risk of hy-
pertension and the effectiveness of antihypertensive
therapy [6]. The aim of the article was to analyze the
effect of psychiatric drugs on blood pressure and to
present potential interactions between these drugs
and antihypertensive drugs.

Method

The analysis of available literature in English and Pol-
ish was carried out using the PubMed search engine
in the Medline database. The search was performed
by using the search terms with the name of the drug
or group of drugs, the “AND” operator and the terms
“hypertension” or “blood pressure” or “cardiovascular
system”. 162 abstracts were pre-selected. Those that
did not refer to the research problem or contained
methodological problems were excluded and 44 pa-
pers were selected for the review. Selected articles
were archived on April 9, 2021.

Antidepressants

According to WHO, about 264 million people
worldwide currently suffer from depressive disorders
[8]. Antidepressants are among the most frequently
prescribed medications [9]. The influence of these
drugs on the cardiovascular system, and in particu-
lar on blood pressure, is a very important issue in
the practice of practically every medical specialty.
Antidepressants include tricyclic antidepressants
(TCAs), selective serotonin reuptake inhibitors (SS-
Rls), serotonin and norepinephrine reuptake inhibi-
tors (SNRIs), noradrenergic and specific serotonergic
antidepressants (NaSSA), serotonin antagonist and
reuptake inhibitors (SARs) and esketamine, which
opens a new group of fast-acting antidepressants, and
older and less frequently used monoamine oxidase

inhibitors (MAQIs).

Tricyclic antidepressants
Tricyclic antidepressants work by inhibiting the reup-
take of serotonin (mainly amitriptyline, imipramine,
and clomipramine) and noradrenaline (mainly nor-
triptyline and desipramine). However, they do not
affect the dopaminergic system. Currently, they are
used less frequently due to their side effects resulting

from the antagonistic effect on muscarinic choliner-
gic receptors (dry mouth, constipation, tachycardia,
urinary retention), histamine H1 (sedation, weight
gain) and a1 adrenergic receptors (tachycardia, or-
thostatic hypotension) [10]. The most serious side
effect of TCAs is its effect on the myocardial stimu-
lus-conductive system. Overdosing of TCA may re-
sult in atrioventricular blocks or Hiss bundle branch
blocks. Despite their unquestionable effectiveness in
the treatment of depressive disorders, they should
not be used in patients with cardiac risk [10]. The
meta-analysis of Thase (1998), including 3744 de-
pressed patients, assessed the effect of imipramine
on blood pressure. The use of TCA in therapeutic
doses was associated with a small but statistically
significant increase in systolic blood pressure dur-
ing the treatment of the acute phase of depression
[11]. However, in elderly patients with concomitant
cardiovascular diseases, more frequent occurrence of
orthostatic hypotension was found during the use of
TCAs [11].

In a study by Licht et al. (2009) including 2028
patients with depression (of whom 1384 were not
taking antidepressants, mean age 42.0 + 11.3 years),
the impact of antidepressant drugs on the risk of
hypertension was assessed. It has been shown that
patients using TCAs were characterized by increased
systolic and diastolic blood pressure and more of-
ten had stage 1 (OR: 1.90; 95% CI: 0.94-3.84;
p = 0.07) and stage 2 hypertension (OR: 3.19; 95%
ClL: 1.35-7.59; p = 0.008). The risk of isolated sys-
tolic and diastolic hypertension was also increased in
patients using TCAs, although the effect was not sta-
tistically significant (OR 1.43; 95% CI: 0.68-3.00,
p=0.34 and OR 2.12; 95% CI: 0.69-6.49, p = 0.19,
respectively) [12]. The main cause of death in pa-
tients with TCAs was arrhythmia [13].

In conclusion, the presented studies indicate that
the use of TCAs may be associated with an increased
risk of hypertension in adults.

Serotonin reuptake inhibitors
Serotonin reuptake inhibitors increase the concen-
tration of serotonin in the synaptic space by reduc-
ing its reuptake. Currently, 6 drugs from this group
are registered in Poland: fluoxetine, fluvoxamine,
paroxetine, sertraline, citalopram and escitalopram.
Due to the lack or low affinity of drugs from this
group to muscarinic, histamine and adrenergic re-
ceptors, SSRI drugs show low behavioral toxicity
and are well tolerated by patients.

Drugs from the SSRI group may have a certain
antihypertensive effect in some groups of patients.
In the study by Valclavik et al. (2018) covering 56

www.ah.viamedica.pl
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patients with phaeochromocytoma who started the
use of sertraline, clinical improvement was observed
in 75% of them. Mean systolic and diastolic blood
pressure (measured in a doctor’s office) in patients
receiving sertraline decreased by 12.8/7.4 mm Hg
(p < 0.001), and complete resolution of paroxys-
mal increases in blood pressure was observed in
50% of patients [14]. In a meta-analysis of 23
randomized clinical trials conducted by Zhong et
al. (2017) involving 13,285 subjects, the effect of
SSRIs on systolic and diastolic blood pressure was
assessed. There was no statistically significant effect
(weighted mean difference, WMD) of paroxetine,
fluoxetine, sertraline, escitalopram and citalopram
compared to placebo on systolic blood pressure
(total WMD 0.04; 95% CI: —0.68—-0.59 ) and dia-
stolic blood pressure (total WMD 0.08; 95% ClI:
-0.43-0.60) [15].

In a randomized placebo-controlled clinical trial
by Peixoto et al. (2019) involving 30 patients with
depression and hypertension, the effect of esci-
talopram on blood pressure was assessed. Patients
were divided into escitalopram (n = 15, dose 10-20
mg/day) and placebo (n = 15) group and were fol-
lowed for 8 weeks. There was no statistically signifi-
cant effect of escitalopram on systolic blood pres-
sure (140.80 + 16.48 mm Hg »s. 139.61 + 18.92
mm Hg, p = 0.85) and diastolic blood pressure
(80.55 + 12.64 mm Hg vs. 80, 18 16.36 mm Hg,
p = 0.94) [16].

The study by Humbert et al. (2019) obtained
different results. In a study of these authors, two dif-
ferent types of investigations were performed: a com-
parative study in VigiBase® (n = 14824), which is the
WHO pharmacovigilance database (PVDB), from
where notifications of hypertension with six SSRIs
(citalopram, escitalopram, fluoxetine, fluvoxamine,
paroxetine, sertraline) were extracted [relationship
between the suspected SSRIs and the occurrence of
hypertension was assessed by calculating reporting
odds ratio (ROR)] and a descriptive study of hyper-
tension reports associated with SSRIs in the French
pharmacovigilance database (FPVDB; n = 24). Based
on the VigiBase” analysis, it was shown that the use
of SSRIs significantly increased the ROR of hyper-
tension (ROR 1.71; 95% CI: 1.68-1.74). In the
FPVDB, 24 reports of hypertension were found
with all six SSRIs used at standard doses, mainly in
women (66.7%) with a mean age of 57.8 years and
a median time of onset of 6 days. In 10 cases (42%),
patients had a history of hypertension. This real-life
study shows a significant pharmacovigilance safety
signal between the use of SSRIs and the development
or worsening of hypertension [17].

Overall, the impact of SSRIs on the risk of hyper-
tension remains controversial and requires further
research.

Serotonin and norepinephrine reuptake

inhibitors
This group of drugs reduces the reuptake of sero-
tonin and noradrenaline in the synaptic space. The
SNRIs include desvenlafaxine, duloxetine, milnacip-
ram and venlafaxine. Of the SNRIs, only venlafaxine
and milnacipram seems to be able to increase blood
pressure.

In the previously cited meta-analysis by Thase
(1998), including 3744 depressed patients, the ef-
fect of venlafaxine on blood pressure was assessed.
The use of venlafaxine compared with placebo has
been shown to be associated with increased sys-
tolic blood pressure. The effect of venlafaxine was
highly dose-dependent and the incidence of ele-
vated diastolic blood pressure (> 90 mm Hg) was 3
times higher than in patients treated with the lower
dose (9% vs. 3%). Importantly, however, the study
concluded that venlafaxine did not adversely affect
blood pressure control with antihypertensive drugs
in patients with previously diagnosed hypertension.
The previously cited meta-analysis by Zhong et al.
(2017) showed that the use of SNRI compared
to SSRI may cause a slight but statistically sig-
nificant increase in systolic (WMD -1.50; 95%
CI: —2.15— —-0.84) and diastolic (WMD —1.34;
95% CI: —1.92— —-0.75) blood pressure in both
short-term (less than 8 weeks) and long-term (more
than 8 weeks) therapy [15].

The negative effect of venlafaxine on blood pres-
sure results from the stimulation of the sympathetic
nervous system [11]. Moreover, in clinical practice
the interaction between venlafaxine and amlodip-
ine is important. It has been shown that the blood
levels of venlafaxine metabolites increase in patients
taking amlodipine. This effect may lead to an addi-
tional increase in the stimulation of the sympathetic
nervous system and significantly increased blood
pressure [18].

A meta-analysis of 17 randomized clinical trials by
Park et al. (2020) assessed the effects of duloxetine on
heart rate and blood pressure. Intervention time was
up to 13 weeks and the daily dose of duloxetine was
30-120 mg. Duloxetine has been shown to increase
heart rate by 2.22 beats/min (95% CI: 1.53-2.91),
diastolic blood pressure by 0.82 mm Hg (95% CI:
0.17-1.47) and systolic blood pressure by 0.64 mm
Hg (95% CI: -0.24-1.52). Thus, it was found that
duloxetine did not increase the heart rate and blood
pressure in the short term. However, studies are
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needed to assess the long-term effects of duloxetine
on the cardiovascular system [19].

The effects of duloxetine on heart rate and blood
pressure appear to be dose dependent. A randomized,
placebo-controlled, double-blind study by Derby et
al. (2007) evaluated the effect of supra-therapeutic
doses of duloxetine on heart rate and blood pres-
sure in 117 healthy subjects. Dosages were escalated
from 60 mg 2x/day to 200 mg 2x/day over 16 days.
Duloxetine produced increases in supine systolic and
diastolic blood pressures, which reached maximums
of approximately 12 mm Hg and approximately 7
mm Hg above baseline, respectively, during dosing at
120 mg twice daily and then stabilized. Supine pulse
rate increased gradually with dose, reaching 10 to 12
bpm above baseline after 4 days of dosing at 200 mg
twice daily. Duloxetine caused changes in orthostatic
blood pressures and pulse rate that reached plateau
values after 3 to 4 days of dosing at 160 mg twice
daily and were generally not associated with subjec-
tively reported orthostatic-related adverse events. All
vital signs normalized by 1 to 2 days after study drug
discontinuation. Thus, duloxetine used in short-term
supra-therapeutic doses may significantly increase
heart rate and blood pressure [20].

The effect of milnacipran on blood pressure was
assessed in a randomized, placebo-controlled, dou-
ble-blind clinical study by Mease et al. (2009) in
888 patients with fibromyalgia. The safety of use
of 100 and 200 mg milnacipran over 27 weeks was
compared to placebo. After 27 weeks, supine systolic
blood pressure was shown to increase by 3.3 mm Hg
from baseline in both milnacipran groups. Mean dia-
stolic blood pressure in the supine position increased
by 2.5 mm Hg and 3.5 mm Hg from baseline in the
milnacipran 200 and 100 mg/day groups, respective-
ly [21]. The randomized, placebo-controlled, dou-
ble-blind study by Trugman et al. (2014) in patients
with fibromyalgia also assessed the effect of milnacip-
ran on blood pressure. Patients were randomized to
receive milnacipran (n = 210) or placebo (n = 111)
for 7 weeks. Half of the patients suffered from hyper-
tension. Analyzes were performed at weeks 4 and 7,
after dose escalation of milnacipran to 100 and 200
mg/day, respectively. Blood pressure was measured by
means of its 24-hour recording. Systolic and diastolic
blood pressure increased on average by 4-5 mm Hg
and 3-4 mm Hg, respectively, at the week 4 and
week 7 visit. The mean increase in blood pressure
was similar and comparable both in patients with hy-
pertension and patients with normal blood pressure.
A normal 24-hour blood pressure profile was main-
tained in patients receiving milnacipran. Researchers
concluded that milnacipran slightly increases blood

pressure in both normotensive people and those with
hypertension [22].

In summary, among the SNRI drugs, venlafax-
ine and milnacipran have significant properties that
increase the risk of hypertension. Therapeutic doses
of duloxetine do not increase blood pressure in the
short-term treatment.

Monoamine oxidase inhibitors

This group of drugs includes older drugs such as
iproniazid, phenelzine, tranylcypromine and isocar-
boxazid (irreversible monoamine oxidase (MAQO) an-
tagonists, older and less frequently used drugs), and
moclobemide, befloxatone and brofaromine (newer
and reversible antagonists of MAO). Their mecha-
nism of action is to reduce the breakdown of amine
neurotransmitters (serotonin, noradrenaline, dopa-
mine, tyramine and phenylalanine) in the central
nervous system by reducing the activity of MAO.
These drugs cannot be used together with drugs
from the group of SSRIs, SNRIs or SSNRIs. Such
a combination may result in serotonin syndrome, in
which there may be both a dangerous increase and
a decrease in blood pressure [7].

Increasing blood pressure by MAOISs results from
the intensification of the intracellular transport of
tyramine with a simultaneous increase in the con-
centration of norepinephrine in the vascular sys-
tem (through the norepinephrine transporter). Nor-
adrenaline, by narrowing the blood vessels, leads to
an increase in blood pressure, and in extreme cases
even a hypertensive crisis. This reaction is especially
intensified with the use of older generation MAOIs
(which irreversible block both MAO-A and MAO-
B). Therefore, when taking drugs from this group,
it is recommended to avoid excessive consumption
of foods containing tyramine, such as cheese, red
wine, fish, avocados, bananas or chocolate [7, 23].
In the literature, there are reports of patients with
depression who used MAOIs and who experienced
a hypertensive crisis after consuming red wine or
long-aged cheese [24-26]. Increased blood pressure
occurs rarely in patients using MAOIs and adher-
ing to the aforementioned dietary recommendations,
and most often up to 2 hours after administration
of the drug; the observed increase in blood pressure
is transient and no serious clinical consequences are
found [27].

In order to reduce the risk of increased blood pres-
sure while taking MAOIs, over-the-counter medica-
tions such as phenylephrine and pseudoephedrine,
which may increase blood pressure, should also be
avoided [27]. Orthostatic hypotension may also oc-
cur during the use of MAOIs [27]. Benzodiazepines
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may be used to treat hypertension secondary to an
increase in tyramine levels in the blood (unless sys-
tolic blood pressure is above 200 mm Hg). In such
a case, antihypertensive drugs other than nifedipine
should be used [23].

In summary, during the use of MAOIs, especially
older, irreversibly blocking MAOIs, there is a risk
of increasing blood pressure, largely dependent on
the diet used during treatment and the concomitant
medications used.

Other antidepressants

Trazodone is a drug that reduces the reuptake of
serotonin and acts antagonistically on 5-HT2A re-
ceptors (serotonin antagonist and reuptake inhibi-
tors, SARI). Its side effects are mainly somnolence,
headache and nausea. As a side effect trazodone can
also affect blood pressure. Orthostatic hypotension
is the most commonly reported episode. Thus, when
using this drug in patients with hypertension, the
need to modify antihypertensive treatment should
be considered [28, 29].

Another group of antidepressants are the NaSSA
drugs, including mianserin and mitrazapine. The
mechanism of the antidepressant action of these
drugs is to reduce noradrenaline reuptake and block
5-HT2A receptors. Common side effects of these
drugs are increased appetite and weight gain. Drugs
from the NaSSA group can also cause changes in
blood pressure, but to a lesser extent than TCAs. The
safety profile of mitrazapine was assessed in a me-
ta-analysis of 25 randomized and controlled trials by
Watanabe et al. (2010) of 4,842 depressed patients.
It has been shown that compared to TCAs, mi-
trazapine was characterized by a significantly lower
risk of hypertension (RR: 0.51, 95% CI: 0.31-0.86;
p = 0.01) [30].

Esketamine is a new antidepressant drug. The
mechanism of action of esketamine is based on the
blocking of NMDA (N-methyl-D-aspartate) gluta-
mate receptors. Esketamine nasal spray has already
been approved in many countries to augment the
treatment of treatment-resistant depression in adults.

In 2020, a study by Doherty et al. was published,
covering 1708 patients with treatment-resistant de-
pression. Patients were divided into esketamine
plus oral antidepressant and oral antidepressant
plus placebo. It was shown that the increase in
blood pressure was more frequent in patients re-
ceiving esketamine compared to placebo (3.9%
vs. 11.6%). This indicates a greater risk of elevated
blood pressure in patients receiving esketamine
(OR: 3.2; 95% CI: 1.9-5.8). Hypertension oc-
curred in 1.9% of patients receiving esketamine

and in 0.6% of patients receiving placebo. On
the other hand, no organ complications of the
increased blood pressure were found. It was also
found that the increase in blood pressure after
administration of esketamine is generally transient
(most often resolved 90 minutes after administra-
tion), asymptomatic and not associated with seri-
ous cardiovascular safety consequences [31].

Bupropion is a norepinephrine and dopamine
reuptake inhibitor. It is used to treat depression
(including seasonal depression), nicotine addic-
tion and obesity. Data on the effects of bupropion
on blood pressure are inconsistent. A randomized,
double-blind, placebo-controlled study by Thase
et al. (2008) of 300 patients with first degree hy-
pertension investigated the effect of bupropion on
blood pressure. Patients were randomized (four arms
1:1:1:1) to receive either placebo or prolonged-re-
lease bupropion (SR) 150, 300 or 400 mg/day for
4 weeks. Systolic and diastolic blood pressure de-
creased in all groups by -6.53, -6.46, —4.20, —4.87
mm Hg and -2.36, -2.27, -1.95, -1.55 mm Hg,
respectively [32].

Slightly different results were obtained by Roose et
al. (1991) in a study involving 32 patients with de-
pression and cardiovascular diseases. These research-
ers showed that bupropion increased blood pres-
sure in the supine (but not standing) position [33].
Similar results were obtained by Kiev et al. (1994) in
a randomized, double-blind, placebo-controlled trial
in 115 depressed patients. It has been shown that pa-
tients treated with bupropion (225-450 mg/day) ex-
perienced a slight but statistically significant increase
in supine diastolic blood pressure by 5.6 mm Hg
after the first week of treatment and by 7.5 mm Hg
in the fourth week of treatment [34]. In conclusion,
bupropion may increase diastolic blood pressure in
supine patients [35].

Antipsychotic drugs

Antipsychotics are a group of drugs that have been
used to treat mental illness since the 1950s. There
are two main groups of antipsychotics: classic (older)
antipsychotics (i.e. first-generation antipsychotics)
and atypical neuroleptics. First-generation drugs,
compared to atypical neuroleptics, more often cause
extrapyramidal symptoms. In contrast to classic neu-
roleptics, second-generation drugs are more likely
to cause symptoms of the metabolic syndrome, i.e.
hypertension, insulin resistance, abdominal obesity,
dyslipidemia and additionally — sexual dysfunction
[36]. Side metabolic effects resulting from the use
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of antipsychotic drugs are most pronounced in the
first 6 weeks of their use, when the body mass index
and waist circumference increase [36]. Clozapine
and olanzapine are characterized by the highest aver-
age weight gain risk during antipsychotic treatment.
Data from prospective studies indicate a possible
increase of 6 to 12 kg in the first year of treatment
and 3 to 12 kg in the later period [37]. In general, the
symptoms of the metabolic syndrome are quite com-
mon (40%) in patients with schizophrenia treated
with antipsychotics [38].

Hypertension in patients taking antipsychotic
drugs is a consequence of the metabolic disorders
caused by these drugs but many of them can also
cause orthostatic hypotension [39]. A review of the
literature by Gonsai et al. (2018) summarized the
knowledge of the mechanism of the influence of
antipsychotic drugs on blood pressure. All 5 dopa-
mine receptor subtypes (D1, D2, D3, D4 and D5)
regulate sodium excretion and blood pressure. The
D1, D3 and D4 receptors interact directly with the
renin—angiotensin—aldosterone system, whereas D2
and D5 receptors directly interact with the sympa-
thetic nervous system to regulate blood pressure. The
authors indicate that the use of dopamine receptor
antagonists may disturb the regulation of blood pres-
sure, leading to its increase [40].

The effect of clozapine or olanzapine adminis-
tered for 8 weeks on blood pressure was analyzed in
a retrospective study by Woo et al. (2009) involving
patients with schizophrenia. A total of 167 patients
were included in the study; 70 patients in clozapine
group and 97 patients in olanzapine group. There
was a significant increase in systolic (115.68 + 8.64
mm Hg vs. 118.64 + 11.65 mm Hg; p = 0.031)
and diastolic (75.64 + 6.52 mmHg vs. 79.36 + 8.68
mm Hg; p = 0.001) blood pressure in the clozap-
ine group. Moreover, a significant increase in body
weight and serum triglycerides concentrations was
found in this group of patients. Only significant
weight gain was observed in patients treated with
olanzapine. The researchers concluded that treatment
with clozapine may lead to an increase blood pres-
sure [41]. In a retrospective study by Norman et al.
(2017) involving patients with a DSM IV diagnosis
of schizophrenia or schizoaffective disorder, the ef-
fect of treatment with clozapine on blood pressure
for 24 weeks was assessed. In this study participated
18 patients, and the mean stabilized clozapine dose
was 441.7 + 171.8 mg/day. It was shown that 22%
of patients met criteria for hypertension before and
67% during clozapine treatment (p = 0.0124). No
significant changes in weight or renal function oc-
curred during clozapine treatment. Thus, this study

also showed that clozapine may increase the risk of
hypertension [42].

Valsartan, telmisartan and topiramate have been
shown to be effective in blood pressure control in
patients taking antipsychotic drugs [43].

In conclusion, when taking antipsychotics, due to
the risk of both blood pressure increase and decrease,
patients should be monitored regularly and, if nec-
essary, existing antihypertensive therapy should be
initiated or modified.

Mood stabilizers

Mood stabilizers include antiepileptic drugs, i.e.
valproic acid, carbamazepine, lamotrigine and lith-
ium salts with neuron membrane stabilizing activ-
ity. Mood-stabilizing drugs do not directly increase
blood pressure, but they may contribute to the de-
velopment of obesity, which may result in secondary
dyslipidemia and hypertension. When using these
medications, special attention should be paid to oth-
er medications taken by the patient, as mood stabiliz-
ers have numerous drug interactions.

When lithium salts are used concomitantly with
thiazide diuretics or angiotensin converting enzyme
inhibitors, the blood concentration of lithium may
increase (should not be higher than 1.2 mmol/L). In
the case of the use of thiazide diuretics, the increase is
20-40% of the blood pressure may occur and is due
to the increase of lithium reabsorption in the proxi-
mal nephron coil. Moreover, spironolactone, which
is an antagonist of the mineralocorticoid receptor, by
increasing the amount of urine excreted may also in-
crease the concentration of lithium in the body [44].
Excessive increase in the concentration of lithium
(> 1.5 mmol/L) in the blood leads to intoxication
and potentially life-threatening condition [44]. It has
been shown in studies that the use of loop diuretics
in patients over 66 years of age and taking lithium
salts significantly increases the risk of hospitalization
due to complications resulting from the toxicity of
lithium [45].

The effect of lamotrigine on the risk of hyper-
tension was assessed by Danielsson et al. (2018) in
a study involving 1778 pregnant women with epi-
lepsy and 221662 pregnant women without epilepsy.
In the group of women taking lamotrigine (n = 280),
this drug has not been shown to increase the risk of
disorders associated with an increase in blood pres-
sure in pregnancy (hypertension in pregnancy, mild
to severe pre-eclampsia, early-onset pre-eclampsia).
The total odds ratio of the disorders associated with
the increase in blood pressure was 1.20 (95% CI:
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0.76-1.88, p = 0.434) [46]. A review of the literature
by Katsiki et al. (2014) analyzed the effect of differ-
ent antiepileptic drugs on risk factors for cardiovas-
cular disease. It was found that lamotrigine did not
increase the risk of metabolic syndrome, body weight
and tissue resistance to insulin [47]. Therefore, it
seems that such properties of lamotrigine confirm its
neutral influence on the risk of hypertension.

The presented data indicate that although mood
stabilizers do not directly increase blood pressure,
when using lithium salts, particular care should be
taken in the case of concomitant use of antihyper-
tensive drugs.

Psychostimulants

The mechanism of action of these psychostimulants
is to increase the concentration of noradrenaline
and dopamine in the synaptic space. A slight but
statistically significant increase in systolic (by 3.3
mm Hg) and diastolic blood pressure (by 1.5 mm
Hg) was demonstrated in the 1-year follow-up of
432 children with attention deficit hyperactivity
disorder (ADHD) aged 6-13 years receiving meth-
ylphenidate (at a dose of 18-54 mg) [48]. The effect
of methylphenidate on blood pressure was assessed
in a randomized 6-week clinical trial in 141 patients
with ADHD. A slight but statistically significant
increase in systolic (3.5 + 11.8 mm Hg) and dia-
stolic (4.0 + 8.5 mm Hg) blood pressure was dem-
onstrated [49].

The long-term cardiovascular effects of meth-
ylphenidate intake (up to 60 mg/day) have also
been extensively evaluated in adults with ADHD.
A 24-month study involving 223 adult patients
showed a small but statistically significant increase in
systolic (2.3 + 12.5 mm Hg; p = 0.006) and diastolic
(1.3 £+ 9.2 mm Hg; p = 0.042) blood pressure [50].
The short-term cardiovascular safety of lisdexam-
fetamine has been extensively assessed in a 4-week,
randomized, controlled clinical trial in 420 adult
ADHD patients. There was no statistically signifi-
cant effect of this drug on both systolic and diastolic
blood pressure [51].

A meta-analysis of six randomized, double-blind,
placebo-controlled clinical trials (6-9 weeks dura-
tion) evaluated the effects of another psychostimu-
lant — atomoxetine on blood pressure in a pediatric
ADHD population, including 280 younger children
(67 years old) and 256 older children (ages 6-7) at
the age of 8-12). A statistically significant increase
in systolic (2.1 mm Hg) and diastolic (2.9 mm Hg)
blood pressure in the group of older children was

found [52]. A meta-analysis by Hannissen et al.
(2017) covering 18 clinical trials assessed the ef-
fects of methylphenidate, amphetamines, and ato-
moxetine on diastolic and systolic blood pressure in
children and adolescents with ADHD (n = 5837).
The mean duration of therapy was 28.7 weeks. All
three medications were associated with a small, but
statistically significant increase of systolic blood pres-
sure (SMD: 0.18; 95% CI: 0.10-0.27, p < 0.01).
The head-to-head comparison of the three medi-
cations did not reveal significant differences [53].
A more recent meta-analysis by Liang et al. (2018)
assessed the effects of atomoxetine and methylphe-
nidate on systolic blood pressure in young people
and adults with ADHD. Twenty-two studies were
included and the total number of participants was
46107. Children/adolescents and adults treated
with methylphenidate had more significant increases
in post- vs. pre-treatment SBP (pooled SMD with
random-effects model: 1.40, 95% CIL: 0.62-2.18,
z=3.52, p < 0.001) than those treated by placebo.
Subgroup analysis showed no significant difference in
systolic blood pressure between children/adolescents
and adults in post- vs. pre-treatment. Children and
adolescents treated with atomoxetine had more sig-
nificant increases post- vs. pre-treatment SBP (pooled
SMD with random-effects model: 0.366, 95% CI:
0.23-0.51, p < 0.001) than those treated with meth-
ylphenidate. The researchers conclude that during
treatment with methylphenidate or atomoxetine,
blood pressure should be monitored regularly [54].

In conclusion, psychostimulants to a slight but
statistically significant degree may increase systolic
and diastolic blood pressure [55].

Summary

As presented above, many groups of psychotropic
drugs potentially influencing blood pressure are used
in the treatment of mental diseases (Tab. 1) [6, 7, 56].

When planning treatment with the use of psy-
chotropic drugs, it is first necessary to determine
whether the patient has normal blood pressure. If the
patient has hypertension, it should be determined
whether it is well controlled and what antihyper-
tensive drugs they are currently taking. In the case
of treatment with psychotropic drugs, which poten-
tially increase blood pressure, it should be monitored
regularly and, if necessary, therapy with these drugs

should be started or modified.
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Table 1. Psychotropic drugs and their influence on blood pressure

Drug group Subgroup Risk of hypertension Safety in patients with cardiac burden
TcAs Yes They should be used with extreme caution. If possible,
choose a drug from a different group
SSRIs Probably slight increase They seem safe howeyer, .E?Ch case must be considered
individually
SNRls Probably yes They seem relatively safe; however, attention should be paid
(especially venlafaxine and milnacipran) to interactions e.g. venlafaxine—amlodipine
Dependent on adherence to dietary restrictions Dependent on adherence to dietary restrictions and
i IMA e
Antidepressants Os and medications used medications used
Trazodone Treatment may need to be adjusted in patients with arterial
Probably not L .
(SARI) hypertension (i.e. drug dose reduction)
Bupropion . . . . . T .
(NDR) Increases blood pressure in supine position Particular caution should be exercised in patients lying down
. Yes. The effect is temporary and most Particular care should be taken in patients with unstable
Esketamine ) S
commonly occurs just after drug administration blood pressure values
First generation N . e
. . antipsychotics Probably yes Carefully, especially in patients treated with diuretics
Antipsychotics Sevond -
econd generation Prabably yes Should be used with caution
antipsychotics
Carbamgzepl_ne, No Seem safe
valproic acid
Mood stabilizers o : - . o
Lithium carbonicum No Be careful due to interactions with diuretics
Lamotrigine No The drug is cardiologically safe
Psvchostimulants Yes Rather not recommended in patients with cardiac burden;
Y they should be used with extreme caution
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Widespread hypertension is known risk factor for
the development of cardiovascular disease, renal fail-
ure, and cerebrovascular disease [1]. Blood pressure
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Abstract

Background: Aortic knob width (AKW) is the measurement of the radiographic configuration composed of the
foreshortened aortic arch and a part of the descending aorta. We investigated the relationship between the non-
dipper pattern and AKW.

Material and methods: All patients’ office blood pressure measurements and 24-hour ambulatory blood pres-
sure readings were recorded. A blood pressure drop of less than 10% was defined as non-dipping. The patients
were grouped into Group 1; dipper pattern (37 patients; 22F and mean age 49.2 + 11.7 yrs) and Group 2;
non-dipper pattern (64 patients; 37F and mean age 53.7 + 13.1 yrs). On posteroanterior chest radiography,
the widest point of the aortic knob was measured along the straight imaginary line from the lateral edge of the
trachea to the left lateral wall of the aortic arch.

Results: AKW was significantly higher in Group 2 compared to group 1 (36.7 + 5.7 vs. 30.7 + 4.5 mm,
p < 0.001). The mean daytime and night-time systolic blood pressures, the mean night-time diastolic blood
pressure levels, 24-hour mean blood pressure and mean pulse pressures were higher; percentage of nocturnal
drops was significantly lower in Group 2 compared to Group 1. AKW was determined to be the parameter
that was mostly related to the non-dipper pattern. A ROC analysis revealed that the area under the curve
values for AKW values of non-dippers were 0.796 (95% CI: 0.707-0.884, p< 0.001).

Conclusion: AKW is significantly higher in non-dipper individuals compared to dippers. AKW values above
32.6 mm on the chest radiograph may be associated with non-dipper pattern especially in hypertensive indi-
viduals.

Key words: aortic knob width, non-dipper pattern, hypertension, chest radiography
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Introduction exhibits a circadian rhythm in healthy individuals;
starting to decrease later in the evening, reaching its
lowest value at midnight, and rising just after waking
up in the morning [2]. Drops = 10% in mean systolic
and diastolic blood pressure at night compared to the
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daytime values constitutes a dipping pattern, whereas
reductions of less than 10% are known as non- dip-
ping [3]. It is known that patients who are character-
ized by non-dipping (non-dippers) are at increased
cardiovascular risk, target organ damage, and future
cardiac and cerebral events [4].

Chest radiography is an inexpensive and easy
method contributing to the diagnosis and treat-
ment of several cardiovascular diseases. Aortic
knob width (AKW) is the measurement of the
radiographic configuration composed of the fore-
shortened aortic arch and a part of the descending
aorta. It has been demonstrated in several studies
that there is a relationship between AKW and
various cardiovascular diseases in hypertensive pa-
tients [5-8].

We sought to investigate the relationship be-
tween the non-dipping pattern and AKW.

Material and methods

Patient selection

We enrolled a total of 101 consecutive patients (42
males, 59 females; mean age: 52.2 + 13.1 years) with-
out known hypertension and not receiving blood
lowering drugs . Patients presented to our outpatient
clinics of internal diseases and cardiology. underwent
ambulatory blood pressure measurements either to
confirm or rule out the HTN diagnosis. Detailed
medical history (history of the complaints, medica-
tion use, previous blood pressure levels, etc.) was
obtained from all participants and a detailed physical
examination was performed. Diabetes was diagnosed
when fasting blood glucose levels was above 125 or
a patient was receiving antidiabetic treatment. Fam-
ily history of heart disease was considered positive in
patients with a history of cardiovascular disease in
their first-degree relatives. Body mass index was cal-
culated by dividing the body weight in kilograms by
the square of body height in meters (kg/m’) [9]. The
waist and hip circumferences were measured with an
elastic tape. The circumference of the waist was mea-
sured at the level of the umbilicus and the subcostal
plane, while the patient stands in an upright position
with both arms open.

We defined the metabolic syndrome (MetS) ac-
cording to ATP-III criteria. MetS criteria include the
presence of central obesity (waist circumference in
men > 102 cm and women > 88 cm), hyperglycemia
[fasting plasma glucose > 100 mg/dL (5.6 mmol/L)],
low HDL-C [HDL-C < 40 mg/dL (1.03 mmol/L)
in men and 50 mg/dL (1.29 mmol/L in women)],
hypertriglyceridemia [fasting plasma triglycerides

150 mg/dL (1.7 mmol/L)] and arterial hypertension
(peripheral arterial blood pressure 2140/90 mm Hg).
According to the ATP-I1I criteria MS was defined as
the presence of three or more components [10].

Detailed information was provided for all patients
included in the study and their informed consents
were received. The study was approved by the local
ethics committee with the ID number 2338.

Aortic knob width measurement
On posteroanterior chest radiography, the widest
point of the aortic knob was measured along the
straight imaginary line from the lateral edge of the
trachea to the left lateral wall of the aortic arch.
To minimize interpersonal differences, a single re-
viewer blinded to the participants’ demographic
data measured all AKW on chest radiography [11].

Blood pressure and laboratory measurement
Blood pressure was measured with a sphygmoma-
nometer (ERKA perfect aneroid sphygmomanom-
eter, Germany) and heart rate was recorded in sitting
position after resting for 5 minutes. The participants
were advised to avoid caffeinated drinks and exer-
cise for at least 30 minutes before the measurement.
Blood pressure was measured at left arm. During the
measurement, each participant was seated with their
tested arm supported at the level of the heart. The
mean of 3 BP measurements was calculated and used
in all analyses.

Hypertension is defined as office SBP val-
ues > 140 mm Hg and/or diastolic BP (DBP)
values > 90 mm Hg according to European hy-
pertension management guidelines [12] [13].
Subjects with pregnancy, history of obstructive
sleep apnea, acute infection, acute vascular event,
malignancy, secondary hypertension, chronic re-
nal failure, and uncontrolled thyroid dysfunction
were excluded, as were those with resistant hy-
pertension and those using medications elevating
blood pressure. Patients’ fasting blood glucose,
total cholesterol, low density lipoprotein (LDL),
high density lipoprotein (HDL), triglyceride, thy-
roid function tests, urea, creatinine, aspartate ami-
notransferase (AST), alanine transaminase (ALT),
sodium and potassium levels were measured from
venous blood samples after 8 hours of fasting,.

Ambulatory blood pressure monitoring
(ABPM)

Twenty-four hour blood pressure monitoring
was performed with a portable digital recorder
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(BPlab Blood pressure monitor, BPLAB Standart,
Schwalbach, Germany) and placing an appropri-
ately sized cuff to left upper arm. The device was
set to perform blood pressure measurements every
15 minutes during daytime and every 30 minutes
between 00:00 at night and 08:00 in the morn-
ing. The patients were asked to continue their
normal daily activities, to avoid heavy exercise,
and to remain still during blood pressure mea-
surements. The default setting for daytime (07:00
to 23:00) and night-time (23:00 to 07:00) hours
were modified appropriately based on the patient’s
feedback. A night-time blood pressure drop of
at least 10% was labeled as dipper pattern and
adrop of less than 10% as non-dipper pattern [3].

Transthoracic echocardiography
Echocardiogram procedures were performed us-
ing a Philips EPIQ 7 device (Philips Healthcare,
Andover, MA, USA). A 2.5 MHz probe was used
for the Doppler measurements and a 2.5-3.5
MHz probe was used for tissue Doppler mea-
surements. Left ventricle (LV) dimensions and
wall thickness were obtained from the parasternal
long axis with an M-mode cursor positioned just
beyond the mitral leaflet tips, perpendicular to
the long axis of the ventricle. LV end-diastolic
diameter and end-systolic diameter and thick-
nesses of the interventricular septum and poste-
rior wall of the left ventricle were measured. LV
ejection fraction (LVEF) was estimated by Simp-
son’s rule. Mitral inflow velocities were evaluated
by pulse-wave Doppler with the sample volume
placed at the tip of the mitral leaflets from the api-
cal 4-chamber view. Diastolic peak early (E), peak
late transmitral flow velocity (A), and deceleration
time of peak E velocity (EDT) were measured.
Tissue Doppler velocities (Sm, Em, Am) were
measured from lateral, septal and tricuspid an-
nuli [14]. Measurements were calculated from 3
cardiac cycles.

Statistical analysis
The study data were analyzed using SPSS 22.0
software package. The numerical variables were
expressed as mean * standard deviation and
non-normal distributed variables with median.
Categoric variables were expressed as frequency
(n) and percentage (%). Inter-group differences
for categoric variables were tested using y° test
or, when the assumptions for y” test were un-
met, Fisher’s exact test. The normality of distri-
bution of numerical variables was tested with
Kolmogorov-Smirnov test. The comparison of

continuous variables between two independent
groups was performed with independent samples
t test when the parametric test assumptions were
met, and with Mann Whitney-U test when the
parametric test assumptions were unmet. Spear-
man correlation analysis was used to evaluate the
relationship between AKW and ABPM measure-
ments. To assess the independent contribution
of each variable, except for ambulatory blood
pressure parameters, we performed a multiple
logistic regression analysis that included all clini-
cal variables with a p < 0.05 in the univariate
analysis. The odds ratios (ORs) and 95% confi-
dence intervals (Cls) were calculated. A receiver
operating characteristic (ROC) curve analysis was
used to calculate the AKW value that predicted
non-dippers with the best specificity and sensi-
tivity. A p value of less than 0.05 was considered
statistically significant.

Results

Using the data obtained via ambulatory blood
pressure monitoring (ABPM); the study popula-
tion was divided into 2 groups as follows: Group 1;
dipper pattern, 37 patients, 22 females, and mean
age 49.2 + 11.7 years and Group 2; non-dipper
pattern, 64 patients, 37 females, and mean age
53.7 + 13.1 years. Table 1 shows the comparison
of demographic data, laboratory findings, and of-
fice blood pressure measurement results between
the groups. Systolic and diastolic blood pressure
levels were significantly higher in Group 2 com-
pared to Group 1 (Tab. 1). The frequencies of
hypertension and MetS were significantly higher
in Group 2 compared to Group 1 (Tab. 1). The
measured values of AKW were significantly higher
in Group 2 compared to Group 1 (36.7 + 5.7 vs.
30.7 £ 4.5 mm, p < 0.001).

ABPM records are shown in Table 2. The mean
daytime and night-time systolic blood pressure
and the mean night-time diastolic blood pressure
levels were higher in Group 2 compared to Group
1. The percentage of nocturnal drops was sig-
nificantly lower in Group 2 compared to Group
1. The 24-hour mean blood pressure and mean
pulse pressure were higher in Group 2 compared
to Group 1.

Positive correlations were found between AKW
and age, the mean daytime systolic and diastolic
blood pressure levels, the night-time maximum
systolic and diastolic blood pressure levels, the
mean night-time systolic and diastolic blood pres-
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Group 1 Group 2

(n = 37) (n = 64) .
Age [years] 492 =117 53.7 = 13.1 0.09
Gender [F, n] 22 37 0.87
BMI [kg/m’] 30996 29954 0.46
Systolic blood pressure [mm Hg] 137.0 = 15.1 1472 =128 < 0.001
Diastolic blood pressure [mm Hg] 80.9 +10.9 741 +11.8 0.02
Heart rate [beats/min] 82.8 +95 80.8 = 11.9 0.38
Hypertension [n] 21 45 0.008
Diabetes Mellitus [n] 1 15 0.57
Family history of CAD [n] 16 25 0.72
Smoking [n] 12 21 0.96
Metabolic syndrome [n] 8 28 0.02
Obesity [n] 14 30 0.33
Glucose [mg/dL] 107.5 £ 41.7 113.1 £51.1 0.59
Total cholesterol [mg/dL] 196.2 = 64.8 185.9 = 75.5 0.52
Triglyceride [mg/dL] 185.9 = 75.5 203.7 = 133.9 0.50
HDL [mg/dL] 435+ 85 46.4 9.9 0.17
LDL [mg/dL] 134.8 = 40.6 135.9 + 33.2 0.89

BMI — body mass index; CAD — coronary artery disease; HDL — high density lipoprotein; LDL — low density lipoprotein
Table 2. Comparison of ambulatory blood pressure measurements between the groups

Group 1 Group 2

(n = 37) (n = 64) ’
Mean daytime systolic BP [mm Hg] 1247 +12.3 131.6 = 15.5 <0.03
Mean daytime diastolic BP [mm Hg] 80.3 = 8.2 80.5 + 10.0 <091
Mean night systolic BP [mm Hg] 109.1 = 10.7 128.0 = 16.5 <0.001
Mean night diastolic BP [mm Hg] 680179 77.1 £10.2 < 0.001
24 hour mean systolic BP [mm Hg] 118.1 = 9.6 128.8 = 14.1 0.01
24 hour mean diastolic BP [mm Hg] 75.1+ 59 795+ 96 0.07
24 hour mean BP [mm Hg] 925+ 11.2 99.0 £ 11.7 0.01
% nocturnal decrease systolic [mm Hg] 143+49 46 +53 < 0.001
% nocturnal decrease diastolic [mm Hg] 135+38 3.3+56 < 0.001
Mean pulse pressure [mm Hg] 43.2+178 48.2 =103 0.03

BP — blood pressure

sure levels, the mean 24-hour systolic and the
mean blood pressure levels (Tab. 3). Similarly,
there was a negative correlation between AKW
and nocturnal drops in the systolic and diastolic
blood pressure levels (Tab. 3). Of the echocardio-
graphic parameters, the interventricular septum
thickness and the aortic root diameter were sig-
nificantly correlated (r=0.51, p < 0.001; r = 0.44,
p = 0.001, respectively). Also, there was a signifi-
cant and positive correlation between AKW and
age (r=0.50, p < 0.001).

In order to study which parameter was associ-
ated with the non-dipper pattern; modelled uni-
variate and multivariate regression analyses were
applied, using the model which was created with
the inclusion of AKW, age, gender, presence
of hypertension, BMI, waist-height ratio, and
the presence of MetS. AKW was determined to
be the parameter that was most related to the
non-dipper pattern (Tab. 4). A ROC analysis
revealed that the area under the curve values

for AKW values of non-dippers were 0.796
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Table 3. Pearson'’s correlation analysis between the aortic knob
width (AKW) and several ambulatory blood pressure monitoring
(ABPM) recording parameters

rho p
Daytime mean systolic BP 0.32 0.003
Daytime mean diastolic BP 0.22 0.047
Night-time mean systolic BP 0.48 < 0.001
Night-time mean diastolic BP 0.40 < 0.001
% nocturnal decrease systolic 20.39 < 0.001
% nocturnal decrease diastolic -0.38 < 0.001
24 hour mean systolic BP 0.41 0.007
24 hour mean diastolic BP 0.25 0.101
24 hour mean BP 0.33 0.02

BP — blood pressure

(95% CI: 0.707-0.884, p < 0.001) (Fig. 1). The
cut-off value for AKW to predict non-dippers
was 32.6 mm with a sensitivity of 71.9% and
a specificity of 75.7%.

Discussion

The main finding of our study is that AKW is
associated with the non-dipper pattern in both
hypertensive and non-hypertensive individuals.
AKW correlates with blood pressure parameters
obtained via ABPM.

In routine clinical practice, chest radiograms
are obtained in the majority of cardiac patients.
Information about many diseases and conditions
can be obtained via chest radiographs. Elderly
patients are known to have more dilated and tor-
tuous aortas. Aneurysmal dilatation of the aorta or
of the aortic arch can be observed with persistent
high blood pressure [15]. Several studies are avail-
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Figure 1. Receiver operating characteristics (ROC) curve used
to calculate the aortic knob width (AKW) value that predicted
non-dippers

able, associating AKW with various cardiovascular
disorders and hypertension.

In a 374 patient study, the relationship of AKW
with subclinical atherosclerosis was investigated in
hypertensive patients by using the cardio-ankle
vascular index (CAVI) as a marker of subclini-
cal atherosclerosis. The study demonstrated that
AKW over 41 mm can predict subclinical athero-
sclerosis [7].

In a similar study that investigated the relation-
ship between the carotid intima media thickness
(CIMT) and AKW in patients with essential hy-
pertension, Erkan et al. found a strong correlation
between those two variables (r = 0.62, p < 0.001).
By applying regression analysis, they also showed

Table 4. Univariate and multivariate regression analysis showing the parameters related with non-dipper pattern

Univariate Multivariate
o8 95% CI p OR 95% ClI p
AKW 9.329 3.384-25.715 < 0.001 6.848 1.479-31.698 0.014
Metabolic syndrome 2.819 1.117-7.114 0.028
Hypertension 3.109 1.338-7.222 0.008
Waist to length ratio 2.729 1.168-6.380 0.020
Gender 1.070 0.470-2.437 0.871
Body mass index 1.561 1.050-2.320 0.028
Age 1.029 0.996-1.064 0.088

OR — odds ratio; Cl — confidence interval

www.ah.viamedica.pl

149



arterial hypertension 2021, vol. 25, no. 4

150

that AKW was one of the independent predictors
to predict CIMT [6].

Sung et al. have conducted a study on 587
individuals to investigate whether there is a rela-
tionship between AKW and heart rate variability,
which is used for the evaluation of the autonomic
nervous system activity and which is recorded
with an ambulatory Holter rhythm device. The
study found that AKW was significantly associ-
ated with the values of the time domain, one of
the parameters indicating heart rate variability.
Considering the lack of association of AKW with
the frequency domain values and with some other
parameters in women participants as the limita-
tions of that study, the investigators showed that
AKW was associated with heart rate variability
parameters [16]. Because the main purpose of
our study was to analyze the relationship between
blood pressure patterns and AKW, variables of
heart rate variability have not been investigated.
However, the study by Sung et al. appears valu-
able by showing the relationship of AKW with
the autonomic nervous system as well as the car-
diovascular system.

Rayner et al. compared chest radiographs from
82 hypertensive and 77 normotensive patients.
In their study, they not only found that AKW
was larger in hypertensive patients compared to
normotensive individuals but also demonstrated
that AKW was correlated with age and systolic
and diastolic blood pressure levels. In our study;
the categorization of the patients as normotensive
and hypertensive individuals revealed that AKW
was significantly larger in hypertensive individu-
als compared to normotensive ones (36.4 + 5.9
mm compared to 31.7 + 5.1 mm, respectively;
p <0.001) [5].

Jeon et al. included 252 patients in a study
investigating whether there was a relationship be-
tween the aortic pulse pressure (APP) and AKW.
Besides finding larger AKW in patients with high
APP, they also demonstrated a positive correla-
tion between those two variables. Although the
correlation they found in their study was weak
(r = 0.207, p < 0.001); in the linear regression
analysis, they showed a significant relationship
between APP and AKW [17].

Sevencan et al. showed that when combined
with renal resistive index, AKW could be a di-
agnostic and prognostic predictor of renal pa-
thologies in individuals with essential hyperten-
sion [18].

In a study conducted by Gurbak et al. on 144
patients, the relationship between AKW and left

ventricular hypertrophy was investigated in hy-
pertensive patients. The investigators showed that
an AKW of larger than 37 mm could predict
left ventricular hypertrophy with high sensitivity
and specificity [8]. In our study, AKW showed
a significant correlation with the interventricular
septum and aortic root diameter measured with
transthoracic echocardiography.

Our study is a cross-sectional study; which includ-
ed a population undergoing ABPM in a specific pe-
riod. In our study, the diagnosis of hypertension was
made or ruled out according to the ABPM results.
The diameter of AKW in non-dipper individuals was
found to be higher than that of dipper individuals
and it was demonstrated that AKW values correlated
with ABPM parameters in our study. The regression
analysis is suggestive that AKW values of larger than
32.6 mm on the chest radiography would be associ-
ated with non-dipping blood pressures with 71.9%
sensitivity and 75.7% specificity. To the best of our
knowledge, our study is the first in associating AKW
with blood pressure patterns.

In a large-scale study conducted in Korea, the
relationship between AKW and MetS was in-
vestigated and it was shown that AKW was not
only correlated with the MetS criteria but also
increased as the number of metabolic syndrome
components increased [10]. In our study; the rate
of MS was significantly high in the group of in-
dividuals with a non-dipping blood pressure pat-
tern, however, AKW was correlated only with the
systolic blood pressure component of MetS. We
think that the small number of individuals with
MetS in our study population caused this result.

Conclusions

Being a simple and relatively inexpensive method
AKW can modestly differentiate non-dipper in-
dividuals from dippers. AKW values above 32.6
mm warrants evaluation of the diurnal blood
pressure profile.

Limitations of the study

Our study’s major limitation is the small popu-
lation size in the study groups. This study was
a cross-sectional study and included patients
meeting the inclusion criteria during a certain
period. Even though the measurement of AKW is
individual-based, a blinded researcher performed
the measurements in our study in order to reduce
both the error margin and the bias in the mea-
sured results.

www.ah.viamedica.pl



Fuldem Mutlu et al. Aortic knob width and blood pressure pattern

Conflict of interest

The authors declare that they have no conflict of
interest.

Funding

There were no external funding sources for this study.

References

Kannel W. Blood Pressure as a Cardiovascular Risk Factor. JAMA.
19965 275(20): 1571, doi: 10.1001/jama.1996.03530440051036,
indexed in Pubmed: 8622248.

Pickering TG. The clinical significance of diurnal blood pres-
sure variations. Dippers and nondippers. Circulation. 1990;
81(2): 700-702, doi: 10.1161/01.cir.81.2.700, indexed in
Pubmed: 2137050.

O’Brien E, Sheridan J, O’Malley K. Dippers and non-
dippers. Lancet. 1988; 332(8607): 397, doi: 10.1016/s0140-
6736(88)92867-x, indexed in Pubmed: 2899801.

Birkenhiger AM, van den Meiracker AH. Causes and conse-
quences of a non-dipping blood pressure profile. . Neth ] Med.
2007; 65(4): 127-131, indexed in Pubmed: 17452760.

Rayner BL, Goodman H, Opie LH. The chest radiograph. A
useful investigation in the evaluation of hypertensive patients.
Am ] Hypertens. 2004; 17(6): 507-510, doi: 10.1016/j.amjhy-
per.2004.02.012, indexed in Pubmed: 15177523.

Erkan H, Korkmaz L, Agagc MT, et al. Relation between ca-
rotid intima-media thickness and aortic knob width in patients
with essential hypertension. Blood Press Monit. 2011; 16(6):
282-284, doi: 10.1097/MBP.0b013e32834¢e3d5c¢, indexed in
Pubmed: 22045017.

Korkmaz L, Erkan H, Korkmaz AA, et al. Relationship of aortic
knob width with cardio-ankle vascular stiffness index and its
value in diagnosis of subclinical atherosclerosis in hypertensive
patients: a study on diagnostic accuracy. Anadolu Kardiyol Derg.
20125 12(2): 102106, doi: 10.5152/akd.2012.034, indexed in
Pubmed: 22281788.

Giirbak I, Yildiz I, Pang C. Relation between aortic knob width
and subclinical left ventricular dysfunction in hypertensive pa-
tients. Clin Exp Hypertens. 2018; 40(6): 589-594, doi: 10.10
80/10641963.2017.1411496, indexed in Pubmed: 29376754.

10.

11.

15.

16.

17.

18.

orld Health Organization. Obesity: Prevention and Managing the
Global Epidemic. WHO Obesity Technical Reports Series 894.
WHO, Geneva 2000. hteps://www.who.int/nutrition/publica-
tions/obesity/ WHO_TRS_894/en/.

Grundy SM, Cleeman JI, Daniels SR, et al. American Heart As-
sociation, National Heart, Lung, and Blood Institute. Diagnosis and
management of the metabolic syndrome: an American Heart As-
sociation/National Heart, Lung, and Blood Institute Scientific State-
ment. Circulation. 2005; 112(17): 2735-2752, doi: 10.1161/CIR-
CULATIONAHA.105.169404, indexed in Pubmed: 16157765.

Lee EJ, Han JH, Kwon KY, et al. The Relationship between Aor-
tic Knob Width and Metabolic Syndrome. Korean ] Fam Med.
2018; 39(4): 253-259, doi: 10.4082/kjfm.17.0038, indexed in
Pubmed: 30025428.

. Williams B, Mancia G, Spiering W, et al. ESC Scientific Docu-

ment Group . 2018 ESC/ESH Guidelines for the management
of arterial hypertension. Eur Heart J. 2018; 39(33): 3021-3104,
doi: 10.1093/eurheartj/ehy339, indexed in Pubmed: 30165516.

. Tykarski A, Filipiak K, Januszewicz A, et al. 2019 Guidelines

for the Management of Hypertension — Part 1-7. Arterial Hy-
pertension. 2019; 23(2): 41-87, doi: 10.5603/ah.a2019.0008.

. Lang RM, Badano LP, Mor-Avi V, et al. Recommendations for

cardiac chamber quantification by echocardiography in adults:
an update from the American Society of Echocardiography
and the European Association of Cardiovascular Imaging. ]
Am Soc Echocardiogr. 2015; 28(1): 1-39.e14, doi: 10.1016/j.
echo.2014.10.003, indexed in Pubmed: 25559473.

Yun KHo, Jeong MHo, Oh SK, et al. Clinical significance of
aortic knob width and calcification in unstable angina. Circ J.
2006; 70(10): 1280-1283, doi: 10.1253/circj.70.1280, indexed
in Pubmed: 16998259.

Sung SY, Han JH, Kim JH, et al. The Relationship between
Heart Rate Variability and Aortic Knob Width. Korean J Fam
Med. 2019; 40(1): 39—44, doi: 10.4082/kjfm.18.0077, indexed
in Pubmed: 30625270.

Jeon WK, Kim MA, Kim HL, et al. Association between aortic
knob width and invasively measured aortic pulse pressure.
Blood Press Monit. 2018; 23(3): 121-126, doi: 10.1097/
MBP.0000000000000317, indexed in Pubmed: 29570111.
Sevencan NO, Ozkan AE. Renal resistive index and aortic
knob width relationship as a predictor of renal prognosis in
essential hypertension. Medicine (Baltimore). 2018; 97(40):
e12434, doi: 10.1097/MD.0000000000012434, indexed in
Pubmed: 30290599.

www.ah.viamedica.pl

151


http://dx.doi.org/10.1001/jama.1996.03530440051036
https://www.ncbi.nlm.nih.gov/pubmed/8622248
http://dx.doi.org/10.1161/01.cir.81.2.700
https://www.ncbi.nlm.nih.gov/pubmed/2137050
http://dx.doi.org/10.1016/s0140-6736(88)92867-x
http://dx.doi.org/10.1016/s0140-6736(88)92867-x
https://www.ncbi.nlm.nih.gov/pubmed/2899801
https://www.ncbi.nlm.nih.gov/pubmed/17452760
http://dx.doi.org/10.1016/j.amjhyper.2004.02.012
http://dx.doi.org/10.1016/j.amjhyper.2004.02.012
https://www.ncbi.nlm.nih.gov/pubmed/15177523
http://dx.doi.org/10.1097/MBP.0b013e32834e3d5c
https://www.ncbi.nlm.nih.gov/pubmed/22045017
http://dx.doi.org/10.5152/akd.2012.034
http://dx.doi.org/10.1080/10641963.2017.1411496
http://dx.doi.org/10.1080/10641963.2017.1411496
https://www.ncbi.nlm.nih.gov/pubmed/29376754
https://www.who.int/nutrition/publications/obesity/WHO_TRS_894/en/
https://www.who.int/nutrition/publications/obesity/WHO_TRS_894/en/
http://dx.doi.org/10.1161/CIRCULATIONAHA.105.169404
http://dx.doi.org/10.1161/CIRCULATIONAHA.105.169404
https://www.ncbi.nlm.nih.gov/pubmed/16157765
http://dx.doi.org/10.4082/kjfm.17.0038
https://www.ncbi.nlm.nih.gov/pubmed/30025428
http://dx.doi.org/10.1093/eurheartj/ehy339
https://www.ncbi.nlm.nih.gov/pubmed/30165516
http://dx.doi.org/10.5603/ah.a2019.0008
http://dx.doi.org/10.1016/j.echo.2014.10.003
http://dx.doi.org/10.1016/j.echo.2014.10.003
https://www.ncbi.nlm.nih.gov/pubmed/25559473
http://dx.doi.org/10.1253/circj.70.1280
https://www.ncbi.nlm.nih.gov/pubmed/16998259
http://dx.doi.org/10.4082/kjfm.18.0077
https://www.ncbi.nlm.nih.gov/pubmed/30625270
http://dx.doi.org/10.1097/MBP.0000000000000317
http://dx.doi.org/10.1097/MBP.0000000000000317
https://www.ncbi.nlm.nih.gov/pubmed/29570111
http://dx.doi.org/10.1097/MD.0000000000012434
https://www.ncbi.nlm.nih.gov/pubmed/30290599

152

ORIGINAL PAPER

Overweight/obesity as the dominant factors
associated with hypertension in the elderly
in Indonesia

Jasrida Yunita', Ratu Ayu Dewi Sartika

'School of Health Hang Tuah Pekanbaru, Riau, Indonesia, Jalan Mustafa Sari No. 5 Tangkerang Selatan, Pekanbaru, Indonesia
’Department of Public Health Nutrition, Faculty of Public Health, University of Indonesia, Depok, Indonesia

Abstract

Background: Increasing age causes a physiological decline, and the occurrence of diseases cannot be avoided. One of
the most common comorbidity is hypertension, which increases the risk of cardiovascular disease, particularly in the
elderly. This study aimed to determine the dominant factors associated with hypertension in the elderly in Indonesia.
Material and methods: The research design was a cross-sectional study using secondary data from the Indonesia
Family Life Survey wave 5 in 2014. Hypertension category was determined based on the Joint National Committee
8 Hypertension Guidelines for individuals aged 60 years or older. Data of 1255 elderly individuals were analyzed
using univariate analysis as well as bivariate analysis with chi-squared test and multivariate analysis with multiple
logistic regression.

Results: Results showed that the proportion of hypertension in the elderly was 55% (3% and 52% controlled and
uncontrolled hypertension, respectively). Bivariate analysis results showed that body mass index, physical activity,
current smoking, employment, and marital status were the factors related to hypertension (p < 0.05). Multivariate
analysis results showed that factors related to hypertension were body mass index (OR,; = 2.4; 95% CI = 1.812-
3.186), employment (OR 4= 1.6; 95% CI = 1.248-2.047), marital status (OR, ;= 1.3; 95% CI = 1.035-1.710) and
current smoking (OR 4 = 0.7; 95% CI = 0.599-0.998).

Conclusions: The dominant factor related to hypertension was BMI after controlling for employment, marital
status, and current smoking.

Key words: current smoking; elderly; employment; hypertension; marital status; obesity
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Introduction

The physiological decline and incident diseases can-
not be avoided with increasing age. One of the ac-
companying diseases is hypertension, a risk factor for
cardiovascular morbidity and mortality, particularly
in the elderly [1, 2].

Hypertension is defined as a systolic blood pres-
sure (SBP) > 140 mm Hg and/or diastolic blood
pressure (DBP) > 90 mm Hg. However optimal BP
in adults is defined as SBP and DBP of 120 and 80
mmHg, respectively [3].

Based on the Joint National Committee (JNC)
8 Hypertension Guidelines for the general popu-
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lation aged > 60 years, prescribed pharmacologi-
cal therapy to reduce blood pressure starts if SBP
or DBP is 150 or 90 mmHg, respectively (4-06).
In elderly individuals without diabetes or chronic
kidney disease (CKD), blood pressure level goal is
SBP < 150 mm Hg and DBP < 90 mm Hg, and
in elderly individuals with diabetes or CKD, the
blood pressure level goal is SBP < 140 mm Hg and
DBP < 90 mm Hg [7].

Hypertension is a preventable risk factor for sev-
eral life-threatening conditions, including stroke. It
is estimated that hypertension increases the risk of
stroke 3—4 times compared with individuals without
hypertension [8].

An estimated 1.56 billion adults will live with hy-
pertension by 2025. Approximately 8 million people
die worldwide annually because of hypertension, and
approximately 1.5 million people die annually in the
Southeast Asian region [9].

The incidence of hypertension increases with age.
Hypertension affects approximately 10%, 40%,
and > 65% of individuals aged 18-39 years, 40-59
years, and 6079 years [2]. In Indonesia, based on
data from the Basic Health Research in 2013, hy-
pertension was the most common disease of elderly
individuals (57.6%) [10]. Hypertension is the third
leading cause of death after stroke and tuberculosis in
Indonesia with a proportional mortality rate reaching
6.7% of deaths at all ages [8].

Some risk factors for hypertension are modifi-
able risk factors, including health conditions (over-
weight/obese, unhealthy diet, stress, sleep apnea,
diabetes), lifestyle (sedentary lifestyle/lack of physical
activity, tobacco usage, excessive alcohol usage), and
risk factors that cannot be controlled are age, race,
and family history [5]. This study aimed to deter-
mine the dominant factors associated with hyperten-
sion in the elderly in Indonesia.

Material and methods

Study design
This study used secondary data from the Indonesia
Family Life Survey (IFLS). IFLS was a longitudi-
nal survey of sustainable socio-economic factors and
health. This was based on a sample of households
representing approximately 83% of Indonesia’s pop-
ulation living in 13 of 27 provinces in Indonesia in
1993: four provinces in Sumatra (North Sumatra,
West Sumatra, South Sumatra, and Lampung), five
provinces in Java (DKI Jakarta, West Java, Central
Java, DI Yogyakarta, and East Java), and four prov-
inces covering the remaining large islands (Bali, West

Nusa Tenggara, South Kalimantan and South Su-
lawesi). IFLS has been conducted for five waves:
IFLS1 in 1993, IFLS2 in 1997, IFLS3 in 2000,
IFLS3 in 2007, and IFLS5 in 2014 [11]. In this
study, data collected in IFLS5 were analyzed only.
Thus, the research design was cross-sectional, where
risk factors and outcomes were seen at the same time.

Population and subjects
The population in this study was all elderly (= 60
years) who were registered as samples in the IFLS5
and had complete measurement data for all variables.
The IFLS5 included 3976 elderly individuals, in
which 1255 elderly respondents had blood pressure

measurements and complete data for all variables.

Measurements

Blood pressure was measured three times on
both arms using a sphygmomanometer (Omron,
HEM-7203), by regular trained interviewers on
household members at home in a seated position.
The mean blood pressure value from three measure-
ments was included in the analysis [11, 12]. In this
study, the mean blood pressure level was obtained
and categorized using the JNC 8 Hypertension
Guidelines standard. Hypertension category was
defined as a history of hypertension or SBP > 150
mm Hg and DBP > 90 mm Hg without diabetes
and CKD, or a history of diabetes or CKD with
mean SBP > 140 mm Hg and DBP > 90 mm
Hg. The normotension was defined as SBP < 150
mm Hg and DBP < 90 mm Hg without diabetes
and CKD, or a history of diabetes or CKD with
mean SBP < 140 mm Hg and DBP < 90 mm Hg,.
Hypertension was divided into controlled and un-
controlled hypertension. Controlled hypertension
was defined as hypertensive patients with mean
SBP < 150 mm Hg and DBP < 90 mm Hg with-
out diabetes or CKD or mean SBP < 140 mm Hg
and DBP < 90 mm Hg with diabetes or CKD.
Uncontrolled hypertension was defined as hyper-
tensive patients with mean SBP > 150 mm Hg and
DBP > 90 mm Hg without diabetes or CKD or
mean SBP > 140 mmHg and DBP > 90 mm Hg
with diabetes or CKD.

Body weight was categorized depending on the
body mass index (BMI) value, according to the WHO
criteria for the Asian population: normal weight < 25
kg/m’ and overweight/obesity > 25 kg/m® [13, 14].
The BMI value was obtained by dividing weight by
height square (weight/height’). The weight was mea-
sured using the Camry scale, EB1003 model. Weight
was measured to the nearest tenth of a kilogram.
The plastic high-board Seca, 213 model was used to
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measure height. Height was measured to the nearest
millimeter [11].

Smoking behavior was determined by current
smoking as “smoking” and “not smoking.” If the
respondent stated that he has stopped smoking less
than 1 year, then the status of smoking was still cat-
egorized as “smoking”

In the global recommendations of physical ac-
tivity for health, routine activities are moderate-to
vigorous-intensity activity performed 3-5 days per
week, 30-60 minutes per session or should be at
least 150 minutes of moderate-intensity aerobic
physical activity throughout the week or at least
75 minutes of vigorous-intensity aerobic physical
activity throughout the week or equivalent combi-
nation of moderate- and vigorous-intensity activity
[16]. In this study, the elderly was categorized to
be “active” if doing at least 30 minutes of moderate
activities 5 days per week or heavy activities 3 days
per week or equivalent combination of moderate-
and vigorous-intensity activity and was said to be
“inactive” if the activity was less than that of “ac-
tive” category.

Mental health was measured using Center for Epi-
demiologic Studies Depression (CES-D short) scale
with 10 questions [11]. The categories were based
on median values, namely the category “depression”
and “healthy.”

Employment status was defined as elderly indi-
viduals with current jobs or who were still getting
income from their jobs. The employment category
was “unemployed” or “employed.”

Income was defined as the amount of annual in-
come categorized in the percentile 1-5. Percentile
1-5 was categorized as “low income” and “high in-
come” if annual income was < percentile 3 and > per-
centile 3, respectively.

Marital status was categorized into “not married”
if the respondent had never been married, separated
from their partner, divorced, and “still married” if
respondent still had a partner and lived together.

Elderly was defined as individuals aged > 60 years
[17, 18]. Age was categorized into “60-69 years”
and “> 70 years” referred to as elderly and high-risk
elderly, respectively [18].

Statistical analysis
Data analysis was performed by univariate anal-
ysis, bivariate analysis, with y” test, as well as mul-
tivariate analysis with multiple regression logistic
test. Significance was defined as p < 0.05. The
results of the analysis were included in tables and

figures. All statistical methods were applied using
Stata IC 16.

Ethical clearance

The procedures of the IFLS survey have been re-
viewed and approved by the Institutional Review
Boards in the United States (Rand Corporation, San-
ta Monica, California) and in Indonesia (Ethics Com-
mittee of Universitas Gadjah Mada in Yogyakarta for
IFLS3-IFLS5, and Universitas Indonesia in Jakarta
for IFLS1-IFLS2). Written informed consent was
obtained from all the participants. Written informed
consent was also obtained from the immediate family,
caregiver, or guardian for children enrolled in the sur-
vey (hteps://www.rand.org). The study was conducted
in accordance with the Declaration of Helsinki Ethi-
cal Principles and Good Clinical Practices.

Results

One thousand and fifty five elderly individuals were
recruited to the study. The prevalence of hyperten-
sion was 691 (55%; 52% were uncontrolled and 3%
controlled hypertension) (Figure 1).

Women comprised 52.8% of respondents. The
age of the elderly in this study ranged from 60-101
years, which was categorized further into 60-69 years
(elderly) and > 70 years (high-risk elderly). Most
of respondents were in the 60-69 years age group,
which was at 67.7%. Of the total elderly individuals,
66.4% were married with living husband/wife.

The percentage of professionally active partici-
pants in the study was 63.3%, 68.7% had the lowest
income. All variables included in the clinical charac-
teristic of the study group are tabulated in Table 1.

Six of nine independent variables (BMI, current
smoking, physical activity, mental health, employ-
ment, income, marital status, age, and sex) were sig-

Hypertensive
uncontrolled

52%

Figure 1. Blood pressure status in elderly people of Indonesia
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Table 1. Factors associated with hypertension in the elderly

. Hypertension Normotension Total o
Variables (n = 691) (55%) (n = 564) (45%) (n = 1255) p value OR (95% CI)
Obesity
Overweight/obese 233 (71.9%) 91 (28.1%) 324 (25.8%) < 0.001 2.644
Non overweight/non-obese 458 (49.2%) 473 (50.8%) 931 (74.2%) (2.010-3.479)
Current smoking
Smoking 187 (45.6%) 223 (54.4%) 410 (32.7%) < 0.001 0.567
Not smoking 504 (59.6%) 341 (40.4%) 845 (67.3%) (0.447-0.720)
Physical activity:

Not active 235 (59.3%) 161 (40.7%) 396 (31.6%) 0.038 1.290
Active 456 (53.1%) 403 (46.9%) 859 (68.4%) (1.014-1.642)
Mental health

Depressive symptoms 109 (51.9%) 101 (48.1%) 210 (16.7%) 0.314 0.859
Healthy 582 (55.7%) 463 (44.3%) 1045 (83.3%) (0.463-1.813)
Employment

Unemployed 297 (64.4%) 164 (35.6%) 461 (36.7%) < 0.001 1.839
Employed 394 (49.6%) 400 (50.4%) 794 (63.3%) (1.452-2.328)
Income

Low income 489 (56.7%) 373 (43.3%) 862 (68.7%) 0.078 1.240
High income 202 (51.4%) 191 (48.6%) 393 (31.3%) (0.976-1.575)
Marital status

Not married 261 (61.8%) 161 (38.2%) 422 (33.6%) 0.001* 1.519
Still married 430 (51.6%) 403 (48.4%) 833 (66.4%) (1.197-1.929)
Age:

> 170 years old 236 (58.3%) 169 (41.7%) 405 (32.3%) 0.114 1.212
60-69 455 (53.5%) 395 (46.5%) 850 (67.7%) (0.954-1.540)
Sex

Female 403 (60.8%) 260 (39.2%) 663 (52.8%) < 0.001* 1.636
Male 288 (48.6%) 304 (51.4%) 592 (47.2%) (1.307-2.047)

*» test (p < 0.05); OR — odds ratio; Cl — confidence interval

Table 2. The association of obesity, employment, marital status, and current smoking with hypertension

Variables OR.;; SE p value* 95% Cl

Obesity 2.403 0.346 < 0.001 1.812-3.186
Employment 1.599 0.202 < 0.001 1.248-2.047
Marital Status 1.330 0.170 0.026 1.035-1.710
Current smoking 0.773 0.101 0.048 0.599-0.998
Constant 0.830 0.089 0.083 0.673-1.024

*multiple regression logistic test (p < 0.05); OR,; — adjusted odds ratio; SE — standard error; Cl — confidence interval

nificantly associated with hypertension (p < 0.05),
i.e., BMI, current smoking, physical activity, em-
ployment, marital status, and sex. Based on the
multiple regression logistic analysis, eight variables
entered as candidates: BMI, current smoking, physi-
cal activity, employment, income, marital status,
age, and sex (p < 0.25). The final multivariate model
is shown in Table 2.

The variables associated with presence of hyper-
tension were BMI, employment and marital status,

and current smoking (p < 0.05). The elderly with
a BMI > 25 kg/m” has a 2.4 times the risk of hyper-
tension compared with the elderly with a BMI < 25
kg/m’. The elderly people who were already retired
had 1.6 times the risk of being diagnosed with hy-
pertension compared with their professionally active
counterparts. Noteworthy, elderly people who were
active smokers had 0.7 times the risk of experiencing
hypertension compared with the elderly individuals
who are not smoking,.
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Discussion

This study outlines the cardiovascular risk profile of
older patients with hypertension residing in Indo-
nesia. Noteworthy, massive majority of hypertensive
older patients were uncontrolled. The prevalence of
hypertension in elderly women was higher (60.8%)
compared with males (48.6%). Other studies in the
elderly in Kolkata India also found that more (64%)
of the elderly had hypertension, with 64.9% and
62.8% in the female and male elderly individuals,
respectively [19]. The research in Pakistan also found
that the incidence of hypertension was higher in the
female elderly (78%) [20]. In the elderly people of
Singapore, the prevalence of hypertension was com-
parable in both females and males which was 73.7%
and 74.6%, respectively. But among them, the pres-
ence of uncontrolled hypertension was slightly high-
er in females (52.3%) compared to males (49.4%)
[21]. From 15 million people with hypertension,
barely 4% had controlled hypertension [8].

One of the most potent epidemiological risk factor
for development of hypertension is overweight/obe-
sity [22]. Both, increased BMI and advancing age
were associated with higher blood pressure thus fa-
cilitating development of hypertension. Greater BMI
has been also linked to higher cholesterol, heart dis-
ease, and stroke [23].

The elderly individuals with a BMI > 25 kg/m’
or elderly individuals with overweight/obesity in
our study were in 25.8%. This is, however, lower
than the prevalence of obesity in the elderly > 60
years in the United States, where obesity is estimated
at 37% [23]. Our study also showed the relation-
ship between BMI and hypertension. A study in the
Chinese elderly with relation to hypertension also
documented a strong relationship between BMI and
prevalent hypertension. However, the relationship
between BMI and hypertension was attenuated when
age was included as covariate in the analyses [24].

The elderly individuals with obesity had higher
blood pressure as compared with the elderly individ-
uals with normal BMI, which strongly points at the
role of body mass control as an effective preventive
measure [9]. This should be achieved by introduc-
tion of healthy diet, with high fiber consumption
[25] along with increased physical activity, as recom-
mended by expert documents [26].

The elderly individuals generally are less physi-
cally active; hence, they tend to spend less energy.
Physical activity was the most tangible component
of energy expenditure and the most controlled com-
ponent. It is widely recommended that adults should
engage in moderate physical activity for 30 min on

most week days (a total of 150 min. over a week) [9,
16]. To increase physical activity, local communities
and government agencies need to provide long-term
health care programs designed specifically to prevent
activity limitation in the elderly [27].

This study suggests that unemployment status
confers risk for hypertension in elderly. Approxi-
mately two-thirds of the unemployed elder individu-
als were diagnosed with hypertension. Alternative
studies from Pakistan confirm such relationship.
Ishtiaq et al. documented that approximately 70%
of those who were unemployed had poor control of
hypertension [20]. Additionally, a study from Sin-
gapore showed that unemployment status was also
related to uncontrolled hypertension. Unemploy-
ment status together with low income had a negative
impact on the ability to buy anti-hypertensive drugs,
which leads to non-adherence with treatment [21].
However such relationship is not evident, in part of
European countries where no association between
work status and hypertension was found [28].

Having a partner was a protective factor against
high blood pressure. In our study, 62% of elderly
people with hypertension were single. Several studies
showed that individuals who were single (widowed,
divorced etc.) were at higher risk of developing car-
diovascular events [21, 22, 30]. People who always
interact with their partners tend to control their
partner’s health through direct social control, such
as encouraging, monitoring, reminding, and even
threatening; hence, they adopt mutual healthy be-
haviors [21]. However, a study in Pakistan found that
78% of the population who were married or who
had family had hypertension. Alternative explanation
for this phenomenon was e.g., stress originated from
household problems [20].

Cardiovascular disease is facilitated by smoking
habits [3]. Smoking affects blood pressure, reduces
exercise tolerance, promotes prothrombotic status,
and endothelial dysfunction which altogether leads
to chronic coronary syndromes or strokes cerebrovas-
cular disease [9, 15]. Smokers have 2 to 4 times the
risk of coronary heart disease as compared to their
non-smoking counterparts [15, 31].

The results of this study showed that smoking
was a common habit affecting one-third of elderly
people. The prevalence of smoking in the elderly was
higher than in Malaysia (15.2%), Lebanon (28.1%),
and Europe (11.5%) [31]. The results of this study
analysis showed that there was a relationship between
current smoking status and prevalent hypertension is
perplexed.

Smoking cessation is accompanied by substan-
tial cardiovascular risk reduction, which underscores
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necessity to broadly address this problem, also in
elderly community of Indonesia where every third
older person continues to smoke. This may trans-
late to wide range of health benefit as one year after
smoking cessation, the risk of heart attack is reduced
by half which may be further decreased to the one
observed in non-smokers after another 15 years. Ad-
ditionally, the risk of lung cancer decreases by 50-60
percent after a decade without smoking which makes
smoking cessation one of the most potent preventive
measure [15].

Conclusion

Our study showed that large majority of elderly pop-
ulation of Indonesia is characterized by high blood
pressure. Noteworthy, hypertension is accompanied
by other potent cardiovascular risk factors such as
overweight/obesity and surprisingly high percent-
age of current smoking. Our study identified most
prevalent CV risk factors in elderly which should
help to build an effective preventive strategies on
a large scale.
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Abstract

Background: Chronic stress is one of the main risk factors for incident hypertension. Behavioral methodologies,
such as unwinding and rub, have a dramatic effect on controlling the individuals™ reaction to stress, diminishing
hypertension and heart rate, as well as changing temperature and respiration rate.

Material and methods: 90 patients with primary hypertension were enrolled to this open-label study. The patients
have been haphazardly classified into an affect and an intervention cluster. In the two groups, systolic and diastolic
blood pressure, heart rate, body temperature and respiratory rate) were measured and recorded two times a week
before and after a ten-min Swedish back massage and relaxation for six weeks. The records have been accrued using
a questionnaire which includes demographic records, a checklist of vital signs (systolic and diastolic blood pressure,
heart rate, temperature, and respiratory) record, a fixed manometer and thermometer.

Results: Within the experimental group, systolic and diastolic blood pressure, heart rate, and respiratory levels
reduced to 6.44 and 4.77 mm Hg, 2.9 bpm, 0.94 breaths per minute, respectively (p < 0.001) and temperature
increased to 0.08°C after the back massage (p = 0.004).

Conclusion: The obtained results show the effectiveness of back massage in reducing blood pressure, heart rate,
and respiratory as well as increased temperature in the study participants.

Key words: cardiorespiratory; back massage; hypertension
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Introduction

High blood pressure is one of the leading risk fac-
tors for cardiovascular disease. In 2018, nearly half
a million deaths in the United States were could be
either directly or indirectly ascribed to hypertension
(HTN) [1, 2]. The prevalence of HTN in the USA is
estimated at 108 million (45% of adult population)
which translates to financial burden of approximately

131 billion USD yearly [3]. In Iran, the prevalence of
HTN strikingly contrasts with the prevalence seen in
westernized societies, and it is estimated at 20.1% [4].

Body massage result among others in stress relief,
mental and physical refreshment which may in turn
advantageously affect cardiovascular regulation [5,
6]. Both, acute and chronic stress promote rise in
systolic and diastolic BD, respectively. As suggested,
repetitive tactile incitement decreases diastolic BP
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over time [7]. Osborn et al. reported that comple-
mentary medicine could effectively decrease BD
which may be extremely important in country areas
where patients have limited access to medications
[8]. However, analysis using the Systematic Review
Quality Assessment Tool showed that the studies as-
sessing impact of massage on cardiovascular system
were of poor quality [9]. Other limitations of these
studies include intervention short time periods and
non-standardized tools and protocols which make it
difficult to compare the effects.

Taking into account all the shortcomings of pre-
vious reports, in our study we aimed to examine
the effect of back massage on selected cardiovascular
parameters in patients with primary hypertension.

Material and methods

We enrolled consecutive patients with hypertension
who were referred to Imam Reza Clinic, Shiraz Uni-
versity of Medical Sciences, for high blood pressure
evaluation from August to September 2013. Study
protocol was approved by local Ethics Committee
of Shiraz University of Medical Sciences (IR.SUMS.
REC. 1392.56603). Eligible participants were in-
formed about the study objective and about the
voluntary nature of their participation. Written in-
formed consent form obtained from all participants.
All data were anonymized and pseudonymized to
comply with respective data management local regu-
lations. Inclusion criteria were as followed: primary
hypertension, age of 30-70 years old, absence of
psychological diseases, no participation in other re-
laxation programs. Exclusion criteria included: skin
and vertebral column disorders, ongoing treatment
with anti-anxiety and sedative drugs, hypertension
diagnosis of less than 6 months prior to enrollment,
non-adherence to medication regimen during the
study, history of hypotension, systolic blood pressure
exceeding 170 mm Hg and/or diastolic BP exceed-
ing 120 mm Hg, diabetes, chronic kidney disease,
suprarenal tumors, and congenital heart defects, back
pain because of backbone injuries, hernia or disk
degeneration, recent lumbar region surgery.

The study sample size was determined based on
the study by Hassanvand et al. entitled “The effect of
back massage on BP and radial heart rate of patients
with primary hypertension” [10] and using the fol-
lowing formula (d = 10, S = 8, @ = 0.05, 5 = 0.2).

2
(zl_% + Zl_,;) x 282
d?

n =

(1.96 + 0.84)22 x 64
n=

—4
100 n=40

At first, the patients eligible for the study filled
out the demographic information questionnaire and
signed written informed consent. A total of 80 pa-
tients participated in the study and were randomly
divided into an intervention and a control group,
each containing 40 patients. Moreover, 5 patients
were added to each group because of the attrition;
thus, each group consisted of 45 patients.

To measure B, heart rate and temperature in this
study, a digital manometer and thermometer were
used (digital manometer: Onyx model, the measure-
ment accuracy of BP + 3mm Hg, measurement ac-
curacy of pulse + 5%) which reliability and validity
have been confirmed previously. Respiratory rate was
assessed by medical inspection.

Operators were unaware of the fact whether the
patient was allocated to intervention of control

group.

Description of the procedure

Massage therapists were trained by a physical medi-
cine expert. The expert supervised the performance
of the therapists to assure about the uniformity of
the procedure. Furthermore, two nurses assisted the
patients with all the questionnaires to be filled after
each procedure or both in experimental and control
group. The massage that was applied in the present
study is a part of Swedish massage which starts from
neck to the back (from shoulders to lumber area)
via compression or kneading and continues with
pushing, tapotement, and ringing. The massage was
performed twice a week between 8 A.M. and 13 PM.
for six weeks. A demographic questionnaire and BB,
heart rate, temperature and respiratory rate records
were filled for all the participants. In both groups,
participants were asked to have a five-minute rest
prior to BP, heart rate, temperature and respiratory
rate were recorded. In the experimental arm, sesame
oil was used for 10-minute massage. Immediately
after the 10-min massage, BD, heart rate, temperature
and respiratory were recorded again. In the control
group, the patients rested for 10 min and BP, heart
rate, temperature and respiratory were recorded.

Statistical calculations
Statistical analyses were performed using SPSS (Ver.
15). T test and chi square test were applied to ana-
lyze demographic data. Variables are presented as
mean + SD. Repeated measures ANOVA was used as
appropriate. The significance level was set at p-value

of < 0.05.
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Results

Both the experimental and the control arms consist-
ed of 45 patients (25, and 27 females respectively).
Because four females did not continue their par-
ticipation, 41 patients were considered in the control
group. The mean age of the participants and other
demographic variables for both groups are presented
in Table 1.

The change in mean BP and pulse are presented
in Table 2. In the experimental group, the mean
systolic BP decreased by 6.4 mm Hg; the mean
diastolic BP decreased by 4.8 mm Hg mean heart
rate decreased by 2.9 bpm; the mean respiratory
rate decreased by 0.9 breaths per minute; the mean

Table 1. The patients’ demographic data

temperature increased by 0.08°C. In the control
group, the mean systolic BP decreased by 2.3 mm
Hg, (p = NS); the mean diastolic BP decreased by
1.5 mm Hg, p = NS; the mean heart rate decreased
by 1.0 bpm in the control group (p = NS); the
mean respiratory rate decreased by 0.1 breaths per
minute (p = NS); the mean temperature decreased
by 0.03°C, p = NS).

The changes in systolic and diastolic BP, heart
rate, temperature and respiratory rate were com-
pared between the experimental and the control
arm from sessions 1-12, and the results of repeated
measures ANOVA indicated that the differences
were statistically significant (p < 0.001, p < 0.001,
p = 0.008, p = 0.04, p = 0.04). Furthermore, the

Variable Experimental Control Total e Al
group vs. control group)
t-test
Age (mean + SD) 56.8 + 8.2 50.2 + 8.5 58.0 . s
Male 20 18 38 P
Sex
Female 25 27 52 p =0.67
Higher 1 3 10
Education Secondary 13 1 24 7
level Primary 20 24 44 p=048
Illiterate 5 1 12
Employee 3 1 4
0 ] Self-employed 5 5 10 P
ccupation
P Retired 1 13 24 p=076
Housewife 26 26 52
Widowed 2 4 6
Marital - x
I 1 1
status Single 0 p =043
Married 42 M 83
Table 2. The results on mean changes in variables. ANOVA with repeated measures
Variables Group F p-value
Experimental 11.39 < 0.001
Systolic BP
Control 2.29 0.05
Experimental 1.36 < 0.001
Diastolic BP
Control 1.2 0.23
Experimental 5.35 < 0.001
Heart rate
Control 5.69 < 0.001
Experimental 473 < 0.001
Respiratory rate
Control 0.69 0.86
Experimental 1.95 0.004
Temperature
Control 0.76 0.79
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effects of time, group, and time*group on systolic
BP, diastolic BP and heart rate in both groups were
assessed using repeated-measures ANOVA (data not
shown).

Discussion

Our study demonstrated potential utility of back
massage in promoting BP and heart rate decreases.
The size effect was modest, yet unanimous in almost
all participants in the intervention group.

A study in Hong Kong showed that a 10-minute
massage for 7 consecutive days by superficial stroke
(alternative technique to the one studied here) was
effective in decreasing high BP in elder patients
with a history of stroke [11]. In a small compara-
tive study which explored the impact of Swedish
massage on BD, heart rate, and vital signs in females
with hypertension authors reported similar results
only after the four sessions [12]. Similarly, another
study showed a decrease in BP and the heart rate
after a 10-session back knead [10]. Contrasting with
these findings, another study which evaluated body
massage on cardiovascular control showed no signifi-
cant changes in systolic and diastolic BP [13]. None-
theless, the outcomes of several studies revealed that
massage therapy reduced diastolic and systolic BP
considerably [14-19].

Jahdi, Mehrabadi et al, showed that mother’s vi-
tal signs during postpartum period decreased sig-
nificantly after the massage compared to the control
group [20]. The results of the studies show that
massage therapy reduces systolic blood pressure, re-
spiratory rate, and heart rate across different patients
groups [21-20].

One of the limitations of the present study was
that back massage was performed for 10 minutes
only. Therefore, further studies are warranted to see
whether longer duration or massage of alternative
body areas with different techniques may exert com-
parable effects.

Conclusion

The results of the present study showed that a 12-ses-
sion back massage decreased systolic and diastolic
blood pressure, heart rate, and respiratory rate in
hypertensive patients. Our findings warrants further
studies on specific protocols of back massages as
a non-pharmacological mean to improve BP control
in hypertensive patients.

Acknowledgments
The study was financially supported by Shiraz College
of Restorative Sciences (Study No: 92-6603). Trial
Registration Number: IRCT2013112615552N1.

References

1. Chobanian AV, Bakris GL, Black HR, et al. Joint National
Committee on Prevention, Detection, Evaluation, and Treat-
ment 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(6): 1206-1252,
doi: 10.1161/01.HYP.0000107251.49515.c2, indexed in
Pubmed: 14656957.

2. Centers for Disease Control and Prevention. Underlying Cause
of Death CWODA, GA: Centers for Disease Control and Pre-
vention; 2018. http://wonder.cdc.gov/ucd-icd10.html (March
12, 2020).

3. Kirkland EB, Heincelman M, Bishu KG, et al. Trends in
Healthcare Expenditures Among US Adults With Hyperten-
sion: National Estimates, 2003-2014. ] Am Heart Assoc.
2018; 7(11), doi: 10.1161/JAHA.118.008731, indexed in
Pubmed: 29848493.

4. Kazemi T, Hajihosseini M, Mashreghimoghadam H, et al. Preva-
lence and Determinants of Hypertension among Iranian Adults,
Birjand, Iran. Int J Prev Med. 2017; 8: 36, doi: 10.4103/ijpvm.
IJPVM_103_16, indexed in Pubmed: 28584618.

5. Beck M. Theory and practice of therapeutic massage. Cengage
Learning, New York 2010: 270-277.

6. Moyer CA, Rounds J, Hannum JW. A meta-analysis of mas-
sage therapy research. Psychol Bull. 2004; 130(1): 3-18,
doi: 10.1037/0033-2909.130.1.3, indexed in Pubmed: 14717648.

7. Verdecchia P, Clement D, Fagard R, et al. Blood Pressure
Monitoring. Task force III: Target-organ damage, morbid-
ity and mortality. Blood Press Monit. 1999; 4(6): 303-317,
doi: 10.1097/00126097-199912000-00004, indexed in
Pubmed: 10602535.

8. Osborn K, Wraa C, Watson A. Medical Surgical Nursing Prepara-
tion for Practice. Pearson, Boston 2009.

9. XiongX], Li S, Zhang YQ. Massage therapy for essential hyper-
tension: a systematic review. ] Hum Hypertens. 2015; 29(3): 143—
151, doi: 10.1038/jhh.2014.52, indexed in Pubmed: 24990417 .

10. Hassanvand S, Najafi SS, Forouzi M, et al. [The effect of back
massage on blood pressure and radial pulse in Patients with
primary hypertensive referred to specialty and subspecialty]. ]
Lorestan Univ Med Sci. 2010; 12(3): 63.

11. Mok E, Woo CP. The effects of slow-stroke back massage on
anxiety and shoulder pain in elderly stroke patients. Complement
Ther Nurs Midwifery. 2004; 10(4): 209-216, doi: 10.1016/j.
ctnm.2004.05.006, indexed in Pubmed: 15519938.

12. Supaatl, Zakaria Z, Maskon O, et al. Effects of Swedish massage
therapy on blood pressure, heart rate, and inflammatory markers
in hypertensive women. Evid Based Complement Alternat Med.
2013; 2013: 171852, doi: 10.1155/2013/171852, indexed in
Pubmed: 24023571.

13. Walaszek R, Kasperczyk T, Nowak L. Influence of classic massage
on blood pressure and pulse in 21-26 year olds. Physiotherapy.
2009; 17(1), doi: 10.2478/v10109-009-0037-4.

14. Olney CM. The effect of therapeutic back massage in hyper-
tensive persons: a preliminary study. Biol Res Nurs. 2005;
7(2): 98-105, doi: 10.1177/1099800405280827, indexed in
Pubmed: 16267371.

15. Yeganchkhah M, Mohammadi SBF, Khankeh H, et al. Effects of
slow-stroke back massage on hypertension in elderly. Iran ] Nurs.
2008; 21(54): 73-83.

www.ah.viamedica.pl


http://dx.doi.org/10.1161/01.HYP.0000107251.49515.c2
https://www.ncbi.nlm.nih.gov/pubmed/14656957
http://wonder.cdc.gov/ucd-icd10.html
http://dx.doi.org/10.1161/JAHA.118.008731
https://www.ncbi.nlm.nih.gov/pubmed/29848493
http://dx.doi.org/10.4103/ijpvm.IJPVM_103_16
http://dx.doi.org/10.4103/ijpvm.IJPVM_103_16
https://www.ncbi.nlm.nih.gov/pubmed/28584618
http://dx.doi.org/10.1037/0033-2909.130.1.3
https://www.ncbi.nlm.nih.gov/pubmed/14717648
http://dx.doi.org/10.1097/00126097-199912000-00004
https://www.ncbi.nlm.nih.gov/pubmed/10602535
http://dx.doi.org/10.1038/jhh.2014.52
https://www.ncbi.nlm.nih.gov/pubmed/24990417
http://dx.doi.org/10.1016/j.ctnm.2004.05.006
http://dx.doi.org/10.1016/j.ctnm.2004.05.006
https://www.ncbi.nlm.nih.gov/pubmed/15519938
http://dx.doi.org/10.1155/2013/171852
https://www.ncbi.nlm.nih.gov/pubmed/24023571
http://dx.doi.org/10.2478/v10109-009-0037-4
http://dx.doi.org/10.1177/1099800405280827
https://www.ncbi.nlm.nih.gov/pubmed/16267371

Mehdi Moghadasi et al. Cardiorespiratory effect of back massage in hypertensive patients

16.

17.

18.

19.

20.

21.

Moeini M, Givi M, Ghasempour Z, et al. The effect of massage
therapy on blood pressure of women with pre-hypertension.
Iran ] Nurs Midwifery Res. 2011; 16(1): 61-70, indexed in
Pubmed: 22039381.

McNamara ME, Burnham DC, Smith C, et al. The effects of back
massage before diagnostic cardiac catheterization. Altern Ther
Health Med. 2003; 9(1): 50-57, indexed in Pubmed: 12564351.
Cinar S, Eser I, Khorshid L. The Effects of Back Massage on the
Vital Signs and Anxiety Level of Elderly Staying in a Rest Home.
Hacettepe UniverFac Health Sci Nurs J. 2009; 16(2).

Arslan G, Ceyhan 0, Mollaoglu M. The influence of foot and
back massage on blood pressure and sleep quality in females with
essential hypertension: a randomized controlled study. ] Hum
Hypertens. 2021; 35(7): 627-637, doi: 10.1038/s41371-020-
0371-z, indexed in Pubmed: 32678299.

Jahdi E, Mehrabadi M, Mortazavi E et al. The Effect of
Slow-Stroke Back Massage on the Anxiety Levels of Iranian
Women on the First Postpartum Day. Iran Red Crescent Med
J. 2016; 18(8): €34270, doi: 10.5812/ircmj.34270, indexed in
Pubmed: 27781122.

Seyyed Ra, Eskandari M, Alizadeh S, et al. Comparing the effect

of massage and inhalation aromatherapy on vital signs of burn

22.

23.

24.

25.

26.

patients: a single-blind randomized clinical trial. The ] Urmia
Nurs Midwifery Fac. 2019; 17(2): 82-90.

Demir B, Saritas S. Effects of massage on vital signs, pain and
comfort levels in liver transplant patients. Explore (NY). 20205
16(3): 178-184, doi: 10.1016/j.explore.2019.10.004, indexed
in Pubmed: 31780429.

Gholami-Motlagh F, Jouzi M, Soleymani B. Comparing the effects
of two Swedish massage techniques on the vital signs and anxiety of
healthy women. Iran ] Nurs Midwifery Res. 2016; 21(4): 402-409,
doi: 10.4103/1735-9066.185584, indexed in Pubmed: 27563325.
Jamali S, Ramezanli S, Jahromi M, et al. Effect of Massage
Therapy on Physiologic Responses in Patients with Congestive
Heart Failure. Biosci Biotech Res Asia. 2016; 13(1): 383388,
doi: 10.13005/bbra/2044.

Farmahini Fa, Shamsikhani S, Norouzi Za, et al. The Effect of
of hand massage on anxiety and physiological indicators before
surgery. Complement Med J. 2017; 7(1): 1758-66.

Cavdar AU, Yilmaz E, Baydur H. The Effect of Hand Mas-
sage Before Cataract Surgery on Patient Anxiety and Comfort:
A Randomized Controlled Study. J Perianesth Nurs. 20205
35(1): 54-59, doi: 10.1016/j.jopan.2019.06.012, indexed in
Pubmed: 31551136.

www.ah.viamedica.pl

163


https://www.ncbi.nlm.nih.gov/pubmed/22039381
https://www.ncbi.nlm.nih.gov/pubmed/12564351
http://dx.doi.org/10.1038/s41371-020-0371-z
http://dx.doi.org/10.1038/s41371-020-0371-z
https://www.ncbi.nlm.nih.gov/pubmed/32678299
http://dx.doi.org/10.5812/ircmj.34270
https://www.ncbi.nlm.nih.gov/pubmed/27781122
http://dx.doi.org/10.1016/j.explore.2019.10.004
https://www.ncbi.nlm.nih.gov/pubmed/31780429
http://dx.doi.org/10.4103/1735-9066.185584
https://www.ncbi.nlm.nih.gov/pubmed/27563325
http://dx.doi.org/10.13005/bbra/2044
http://dx.doi.org/10.1016/j.jopan.2019.06.012
https://www.ncbi.nlm.nih.gov/pubmed/31551136

164

ORIGINAL PAPER

Factors affecting hlood pressure control
in women aged 15-49

Serap Yavuz®', Servin Yesil Giinal ©2, Tuba Ozkul ®*

'Provincial Health Directorate, Public Health Services Presidency, Melikgazi, Kayseri, Turkey
*Erciyes University Health Vocational Collage, Kayseri, Turkey

Abstract

Background: While 25% of adult women in the world are hypertensive, the percentage of women who cannot
achieve blood pressure control despite taking medication is 55.9 + 1.5%. The aim of this study was to determine
the prevalence and control rate of hypertension and to detect the factors affecting this situation in women in the
15-49 age group.

Material and methods: Seven hundred women in the 15-49 age group were selected and a questionnaire was ap-
plied. Height, weight, and blood pressure were measured and spot urines were collected on the same day. 24-hour
sodium excretion and daily salt intake were calculated using the Kawasaki method.

Results: While 14.3% of the women were hypertensive, only 19% of them were able to achieve blood pressure
control. Fifty-eight percent of the hypertensive women use more than 15 g/day of salt and the estimated 24-hour
urinary sodium excretion of these women was 311.6 + 39.5 mmol/L. Hypertensive women using less than 5 g/day
of salt were 0.3%. Salty foods consumed by the hypertensive women were pickles (55.6%), cheese (92.6%), olives
(88.8%), vine leaves (71.6%), sujuk and Turkish pastrami (47.6%), and tomato paste (100%).

Conclusions: In our study, participants were consuming large amounts of salt and there was a positive correlation
between salt intake and blood pressure. Therefore, all efforts for sodium restriction are very important in the man-

agement of hypertension.

Key words: blood pressure control; risk factors; salt intake; women

Introduction

According to reports by the World Health Organi-
zation, hypertension (HT) is the most preventable
cause of death and is responsible for 62% of strokes
and 49% of coronary heart diseases worldwide [1].
Throughout the world, 1.13 billion people are hy-
pertensive and 1 in 5 is women. Fewer than 1 in 5
people with hypertension have the problem under
control [2]. Hypertension is a very common problem

Arterial Hypertens. 2021, vol. 25, no. 4, pages: 164171
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in Turkey and 32.3% of women over the age of 18
are hypertensive.

Blood pressure (BP) of only 37.3% of hyper-
tensive women who take medication is under con-
trol [3]. The prevalence of hypertension in adults
aged > 30 years is 34.6% and of the individuals with
hypertension, 28.9% are under control. [4]. Exces-
sive salt intake in the diet is one of the main factors
of hypertension [1, 5]. It is estimated that reducing
salt intake in the diet to 6 g/day will reduce strokes
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by 24%, coronary heart disease by 18%, and will
prevent 2.5 million deaths from stroke and coronary
heart disease worldwide each year [6, 7].

A sedentary life, use of salt for long life food
preservation, and the increase in consumption of
processed food as a result of the development of
industry in the last century have caused excessive salt
consumption [8]. In addition, sodium-based food
additives are among the most commonly consumed
substances in the world. This is because sodium salts
are not only food spoilage inhibitors but can also
function as inexpensive flavor enhancers in a variety
of foods. Only 5-10% of consumed salt is sourced
from natural food [9]. Although the World Health
Organization (WHO) recommends a daily con-
sumption of 2 g of sodium (< 5 g/ day/salt) for adults
[10], salt consumption per adult reaches 18 g/day per
day in Turkey [11].

Salt is used extensively in the preparation and
cooking of food in the Hacilar district of Kayseri.
Traditionally, summer is the time when pickled foods
are prepared in salty water at a rate varying from 6%
to 20% to prevent food spoilage. Foods preserved in
brine include pickles, cheese, olives, and vine leaves
made with various vegetables and fruits. Tomato
paste, which is obtained by crushing tomatoes and
red peppers and by salting and thickening them in
the sun in summer to be used in the winter, and sujuk
and Turkish pastrami, which are prepared using salt,
are foods frequently prepared and eaten in this region.

The salt intake of individuals can be assessed by ei-
ther dietary surveys or the demonstration of 24-hour
urinary salt excretion [9, 12]. However, as salt in-
take assessed by dietary questionnaires is prone to
errors, its validity is low in general [12, 13]. The
most reliable and accurate method of salt intake is to
determine salt excretion in 24-hour urine [12, 14].
However, 24-hour urine collection is very difficult
for both patients and multi-participant studies as it
may cause incomplete collections, is time-intensive,
and has high costs [12, 13]. Therefore, some methods
have been developed to estimate 24-hour sodium
excretion from spot urine samples [15-17].

The present study aimed to determine the preva-
lence and control rate of hypertension in women in
the 15-49 age group in the Hacilar district of Kayseri
and to determine the underlying factors.

Material and methods

Study design and participants
A cross-sectional field survey was conducted on
women in thel5-49 age group in the Hacilar Dis-

trict of Kayseri Province, from February 1 to May
1, 2016. Kayseri, one of the major industrial and
commercial centers in Turkey, is located in the Cen-
tral Anatolian Region between the northern latitude
of 38° 18" and the eastern longitude of 36° 58”. Its
elevation is 1094 m and a continental climate is
prevalent in the province.

In the district, with a population of 12,376, the
number of women in the 15-49 age group is 2,722.
The sample size of the study was calculated as a mini-
mum of 683, taking a tolerance value of 0.03 and
a confidence level of 0.95, and it was planned to
include 700 women in the 15-49 age group. Wom-
en were selected from the list of 15-49 age group
women in the Hacilar Family Health Center by the
Simple Random Sampling method.

Data collection
The women included in the research study were visit-
ed at their homes, their consents were obtained, and
they were informed of what to do for the processes
of height, weight, blood pressure measurements, and
urine intake.

Data collection and all measurements were car-
ried out in the participants’ homes. A question-
naire form consisting of 32 questions was filled
by the researcher, using the face-to-face interview
method to maintain the quality of the data. De-
mographic and social characteristics, brine food
consumption habits, and salt consumption were
investigated with the questionnaire. For the ques-
tion “How often do you eat salty foods?” the pos-
sible answers were “almost every day”, “about 3-5
times a week”, “once a week”, or “every fifteen
days”. Anthropometric and blood pressure mea-
surements, and blood and urine sampling were
performed for all participants.

Blood pressure measurement
Participants’ blood pressures, after resting for 10
minutes, were measured twice with an adjustable
cuffed sphygmomanometer, and the average of the
two measurements was taken. The participants
were not allowed to smoke, exercise, eat exces-
sively, or consume caffeine before the blood pres-
sure measurement. A health technician, who was
informed by the researcher about the study, took
the blood pressure measurements. Blood pressure
assessments were made by taking into account the
classification accepted by WHO. Hypertension
was defined as a systolic BP of > 140 mm Hg or
a diastolic BP of 2 90 mm Hg [2]. Control of HT
was defined as systolic BP < 140 mm Hg and dia-
stolic BP < 90 mm Hg [19].
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Body mass index determination
Body height and weight were measured to the near-
est 0.1 cm and 100 g, respectively, while wearing
light clothes without shoes. Body mass index (BMI)
was calculated as weight (kg) divided by the square
of body height (m), and classification was made
according to WHO obesity criteria. According to
this classification, those with BMI < 18.5 were
considered as underweight, those with a BMI of
18.5-24.9 as normal, those with a BMI of 25-29.9
overweight, and those with a BMI of > 30 and

above as obese [18].

Urine sample collection

Urinary sodium and creatinine concentrations were
measured using a spot sample. The second urine in
the morning was collected by all participants at their
home. All samples were self-collected mid-stream
urines by each participant using a 10 mL sterilized
container. The urine samples taken were placed in ice
coolers and quickly transported to the Center Labo-
ratory of the Medical Faculty of Erciyes University
and stored at -20°C until analyzed. ISE (ion selective
electrode) was used for the determination of sodium
in urine, and Jaffe alkaline methods were used for the
determination of creatinine. The 24-h urinary sodium
excretion was estimated using the following equation,
as presented by Kawasaki et al. [12, 15, 19].

24-h urine sodium excretion estimation

Estimated 24-hour urinary sodium excretion
(mmol)/24 h = 16.3 x [spot urine Na (mmol/L)/
fspot urine Cr (mmol/L) x estimated 24-hour
urinary Cr (mg)]0.5

This equation was used for predicted creatinine
(Cr) excretion for 24 h (CrPr24h) estimated based
on age, weight, and height.

CrPr24h (mg/24 hlwomen)
=—12.63 x age + 15.12 x weight (kg)
+ 7.39 x height (cm) — 79.9

After determining CrPr24h, the urinary sodium
excretion in 24 hours was measured (mmol/24 h can
be calculated:

16.3 x [spot urine Na (mmol/L)/spot urine Cr
(mmolll) x estimated 24-hour urinary Cr (mg)].0.5

Lastly, daily salt intake (g/day) was converted from
the 24-h urinary sodium excretion (mmol/day) mul-
tiplied by 0.0585.

Normal values of 24-h urinary sodium were ac-
cepted as 40—-220 mmol/24 h [12, 15]. In this study,
we classified the 24-h urinary Na value as normal if
from 40-220 and as high value if > 220.

We classified the estimated daily salt intake as < 5
g/day, 5-9 g/day, 10-14 g/day, and > 15 g/day, based
on the WHO recommendation of 5 g/day [10].

Statistical analysis

All statistical analyses were performed using the Sta-
tistical Package for Social Sciences (SPSS) version
22.0 for Windows. Whether the data obtained from
the study followed normal distribution was tested by
the Shapiro-Wilks and the Lilliefors tests. The Krus-
kal-Wallis test and the Mann-Whitney U test were
used for variables that did not follow the normal pat-
tern of distribution and one-way analysis of variance
(ANOVA) tests were used for variables with normal
distribution. The mean and standard deviation of
variables such as BMI, blood pressure and urinary
sodium excretion were calculated.

From the results obtained from the statistical tests
applied, a p-value of less than 0.05 was considered
statistically significant.

Results

The socio-demographic characteristics of the women
participating in the study are shown in Table 1 and
their anthropometric measurements, blood pressure,
urine sodium, estimated salt intake, and creatinine
levels are shown in Table 2.

The average age of the participants was 38.8 + 9.4.
It was found that 63.4% of the participants were illit-
erate or primary school graduates, 91% were house-
wives, 83.3% were married, 45.8% had 3 or more
children, 85.7% did not smoke, 76.9% did not do
regular physical activity, and 48.4% had a BMI of 30
and above. While 58% did not restrict salt, 14.3%
were hypertensive, 25% had a family history of hy-
pertension, and 54.9% had an estimated salt rate of
over 15 grams per day.

Table 3 shows how often women consumed salty
and pickled foods. Among the women participating
in the study, 90.7% of made tomato paste, 96.8%
pickles, 94.8% pickled vine leaves, and 73% made
meat products themselves.

Out of 100 women previously diagnosed with hy-
pertension, 81 were found to have high blood pres-
sure, while only 19 were able to control their blood
pressure. Thirty-five percent of hypertensive women
had a diagnosis of hypertension for 2-3 years, 20%
for about 20 years, and 85% of them use a single
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Table 1. Distribution of women according to their socio-

demographic characteristics

Table 2. Distribution of the women according to their
anthropometric characteristics

Variables Num:):r:f7 g;;nents Pertzt;:l)tage Variables Numb;r gIrJ mean Perc(t;:n)tage
Age distribution BMI [kg/m’]
15-19 32 4.6 BMI categories 294 +59
20-29 94 13.4 Normal weight (18.5-24.9)
30-39 202 28.9 Overweight (25.0-29.9) 150 215
40-49 372 53.1 Obese (> 30) 21 30.1
Educational status Body weight [kg] 339 484
literate 126 180 Body height [cm] 748+ 145
Primary school 318 45.4 BP categories 158 + 0.1
Secondary school 74 10.6 Normotensive
High school 13 16.1 Hypertensive 619 88.4
University 69 9.9 BP [mm Hg]
Occunation Systolic BP 81 11.6
p . .

Housewife 638 912 Diastolic BP 115.6 = 16.4
Officer 38 5.5 Spot urinary 73.3£10.3
Worker 12 1.7 Na [mmol/L]
Self-employment 12 1.6 Creatinine [mg/dL] 154.0 = 64.3
Social security Estimated 24-hour urinary 1140 = 624
Yes 647 924 sodium exFretlon [mmol/L]
No 53 76 Normotensive 267.8 = 60.2

Hypertensive 266.9 = 59.1
Marital status Estimated daily 24 h urinary 274.2 + 68.8
Married 583 83.3 sodium categories [mmol/L]
Single 56 8.0 40-220 170 24.3
Divorced/widowed 61 8.7 >220 530 15.1
Number of children Estimated daily salt intake [g] 157 +35
0 92 131 Salt intake categories [g/day]
1 87 12.4 <5 2 0.3
2 201 28.7 5-9 26 3.7
>3 320 45.8 10-14 288 41.1
Place of residence > 15 384 54.9
Apartment 291 41.6 BMI — body mass index; BP — blood pressure
Single house 409 58.4
ET;h“omlc status 170 n3 drug. As much as 96% of these women reported that
Middle 474 677 they take their medication regularly.
Low 56 8.0 The factors associated with blood pressure in the
Smoking status study population are presented in Table 4.
Non-smoker 100 143 Among the hypertensive women, 92.6% were
Smoker 600 85.7 in the 40-49 age group (p < 0.001), 91.3% did
Regular physical activity not attend school or graduate from primary
Yes 162 23.1 school (p < 0.001), 63% had 3 or more children
No 538 76.9 (p < 0.011), 80.2% were married (p < 0.05), 67.9
Salt consumption in meals % had a BMI > 30 and above (p < 0.001), 54.3%
Salty 159 227 used conscious salt restriction (p < 0.05), 58% used
Little salt 481 68.7 salt above 15 g/day (p < 0.005), 55.6% consumed
Without salt 60 86 pickles (p < 0.005), 92.6% consumed pickled cheese
Salt restriction (p < 0.05), and 57.8% consumed sausage-salami
Yes 294 420 (p < 0.005) (Tab. 4).
No 406 58.0 91.4% of the women who do regular physical
A history of hypertension activity are walking for physical activity. 58.5% of
Le: ;gg :333 women with conscious salt restriction are in their

40s (p < 0.05), 51.9% are exercising (p < 0.005),
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Table 3. Relationship between women'’s pickled food consumption
and blood pressure

Table 4. Parameters associated with the blood pressure
of the women

Blood pressure Blood pressure

Pickled foods Normotensive | Hypertensive p Variables Normotensive | Hypertensive | P

n (%) n (%) n (%) n (%)
Pickles Age distribution
Never 169 (27.3) 36 (44.4) 15-19 32(5.2) -
Everyday 76 (12.3) 10 (12.3) 20-29 93 (15.0) 1(1.2) 0.000
3-5 times a week 35(5.7) 2(2.5) 0012 30-39 197 (31.8) 5(6.2)
1-3 times a week 218 (35.2) 17 (21.0) ' 40-49 297 (48.0) 75(92.6)
1 time in 15 days 121(19.5) 16(19.8) Educational status
Cheese llliterate 79(12.8) 47 (58.0)
Never 94 (15.2) 6(7.4) Primary school 291 (47.0) 27 (33.3)

0.000

Everyday 475 (76.6) 72 (88.9) Secondary school 73(11.8) 1(1.2)
3-5 times a week 23(3.7) 1(2.5) High school 112(18.1) 1(1.2)
1-3 times a week 27 (4.5) 2(1.2) 0.051 University 64 (10.3) 5(6.3)
1 time in 15 days - - Number of children
Olives 0 85 (13.7) 7(8.6)
Never 41 (6.6) 9(11.2) 1 79(12.8) 9(11.1) 0.011
Everyday 510 (82.4) 62 (76.5) 0.699 2 187 (30.2) 14(17.3)
3-5 times a week 21(3.4) 3(3.7) 23 268 (43.3) 51(63.0)
1-3 times a week 41 (6.6) 6(7.4) Marital status
1 time in 15 days 6(1.0) 1(1.2) Married 518 (83.7) 65 (80.2) 0,026
Vine leaves Single 54 (8.7) 2 (2.5) '
Never 152 (24.6) 23 (28.4) Divorced /widowed 47 (7.6) 14 (17.3)
Everyday 6(1.0) - Family history
3-5 times a week 3(0.5) 1(1.2) 0.492 of hypertension 0,047
1-3 times a week 13(2.1) 3(3.7) Yes 148 (23.9) 27(333) ‘
1 time in 15 days 445 (89.2) 54 (66.7) No 471 (76.1) 54 (66.7)
Soudjouk pastrami BMI categories
Never 270 (43.6) 42 (51.9) <249 147(23.7) 3(3.7) 0.000
Everyday 8(1.3) 1(1.2) 0.097 >25-<29.9 188 (30.4) 23 (28.4)
3-5 times a week 11(1.8) - =30 284 (45.9) 55 (67.9)
1-3 times a week 128 (20.7) 18(22.2) Conscious salt restriction
1time in 15 days 202 (32.6) 20(24.7) Yes 250 (40.4) 44(54.3) | 0.012
Tomato paste No 369 (59.6) 37 (45.7)
Never - - Salt intake [g/day]
Everyday 610 (98.5) 79(97.5) 0.071 <5h - 2(2.5)
3-5 times a week 7(1.0) - 5-9 23(3.7) 3(3.7) 0.001
1-3 times a week 2(0.3) 2(2.5) 10-14 259 (41.8) 29 (35.8)
1 time in 15 days - - > 15 337 (54.4) 47 (58.0)

and 50.9% have a hypertensive person in their family
(p < 0.005).

The parameters associated with the urinary sodi-
um excretion levels of the participants are presented
in Table 5.

Overall, the 24-h urinary sodium excretion was
267.8 + 60.2 mmol/day and daily salt intake was
15.7 + 3.5 g/day. Twenty-four-hour urinary sodium
excretion values of only 24.3% of the participants
were normal. As seen in this table, there is statisti-
cal parallelism between the salt intake and the urine
sodium excreted (p < 0.001). It was statistically ob-
served that the estimated 24-hour urine sodium ex-

BMI — body mass index

cretion of women increased more in older (p < 0.05),
higher BMI (p < 0.001), married (p < 0.001), unedu-
cated or primary school graduates (p < 0.05), and
consuming salty food (p < 0.05) (Tab. 5). We see the
same features in hypertensive women.

The factors affecting the inability to control hy-
pertension are given in Table 6. These factors are:
being in the 4049 age group (OR: 3.50, 95%
Cl: 1.57-7.77), having a low level of education
(OR: 0.58, 95% CI: 0.46-0.74), and not making
a conscious salt restriction (OR: 0.57, 95% CI:
0.34-0.959).
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Table 5. Parameters associated with the urinary sodium excretion
levels of the women

Table 6. Factors associated with the lack of control of hypertension

. 95% CI
0dds ratio e p

Age (older age, 40-49) 3,503 1.577-1.7119 0.002

Sodium excretion levels

Variables p
n (%) Mean = SD
Age distribution
15-19 32(4.6) 239.7 =435
20-29 94 (13.4) 270.0 = 55.4 0.006
30-39 202 (28.9) | 261.3 =595
40-49 372 (53.1) | 273.1 = 62.3
Marital status
Married 583(83.3) | 272.1 +60.5 0.000
Single 56 (8.0) 248.7 = 53.2 '
Divorced/Widowed 61(8.7) 243.8 + 56.4
Educational status
Illiterate 126 (18.0) | 266.3 = 68.3
Primary school 318 (45.4) | 2749 +59.2 0.015
Secondary school 74 (10.6) 256.7 + 59.1 '
High school 113(16.1) | 262.5 = 57.1
University 69 (9.9) 258.1 +52.9
BMI categories
<249 150 (21.4) | 252.1 £51.9 0.000
>25-<29.9 211(30.1) | 267.1 +55.3 '
>30 339 (48.4) | 275.2 +65.3
Pickle consumption
Yes 495 (70.7) | 271.6 = 61.1 0.020
No 205(29.3) | 259.6 + 57.5
Vine leaves consumption
Yes 525 (75.0) | 270.8 + 60.0 0.020
No 175(25.0) | 258.6 = 60.3
Conscious salt restriction
Yes 294 (42.0) | 261.0 +59.3 0.012
No 406 (58.0) | 272.7 + 60.6
Salt intake [g/day]
<5 2(0.3) 99.13 £ 0.5
5-9 26 (3.7) 153.3 = 14.9 0.000
10-14 288 (41.1) | 220.8 +24.0
> 15 384 (54.9) | 311.6 +39.5
BMI — body mass index; SD — standard deviation
Discussion

This study investigated the incidence of HT, con-
trol rate, and related factors in women living in the
Hacilar region of Kayseri, Turkey. This study is a very
comprehensive assessment for this region.

One of the main findings in this study is that
14.3% of the population between the ages of 15-49
in this region is hypertensive and another main find-
ing is that blood pressure control is found at a low
rate of 19%. Studies have shown that women are bet-
ter at treating hypertension than men are, but worse
in controlling it, and the rate of control decreases as
age increases [20, 21].

The reason why the percentage of hypertensive
women in our sample was lower as compared to the

Educational status

(lower level of education) 0.587 0.463—0.745 0.000

Conscious salt restriction
(failure to apply salt 0.570
restriction)

0.341-0.954 0.032

Cl — confidence interval

whole country is that we recruited people under 18
years of age. When looking at the common charac-
teristics of hypertensive women living in this region,
it is seen that 92.6% were 40—49 years old, 91.3%
did not go to school or graduated from primary
school, 80.2% were married, 67.9% of them had
a BMI of 30 and above, 63% had 3 or more children,
and 33.3% had a family history of hypertension. In
addition, 55.6% of them consumed pickles, 92.6%
consumed homemade pickled cheese, and 58% con-
sumed more than 15 g/day salt per day. In studies
conducted in Turkey, the rate of hypertension in
women was 32.3% and these women were older,
obese, generally primary school graduates, did less
physical activity, and did not restrict salt. It was also
seen that 37.3% of these women could control their
hypertension [3].

According to a study conducted in Iran, the fre-
quency of hypertension in women was found to be
32.5% and their BMI 28.4% [22]. In Indians, it was
observed that 10.9 % of women between the ages of
15-49 were hypertensive, and these hypertensives
were older, obese, married individuals, and had low
education levels [23].

There are several objective and reliable methods
for assessing salt intake, such as 24-h urinary sodi-
um excretion measurement, food consumed record,
and weighing method. The most valuable method
is to look for sodium in the 24-h urine, but we
preferred to look for sodium in the spot urine due
to misconceptions that may occur in studies carried
out on large groups. In this study, the estimated salt
intake of women was calculated using the methods
that have been developed to estimate 24-h sodium
excretion.

The estimated salt intake in the Hacilar region
in Kayseri, Turkey is approximately 15 g/day. This
is well above the mean value of < 5 g/day recom-
mended by WHO. Accordingly, sodium excretion
is approximately 267.8 + 60.2 mmol/day. As a re-
sult of these calculations, those with the highest so-
dium excretion in the urine are the 40-49 age group
(273.1 + 62.3 mmol/day), married (272.1 + 60.5

www.ah.viamedica.pl

169



arterial hypertension 2021, vol. 25, no. 4

170

mmol/day), no school (266.3 + 68.3 mmol/day),
being a primary school graduate (274.9 + 59.2
mmol/day), obese (275.2 + 65.3 mmol/day), those
who consume pickles (271.6 + 61.1 mmol/day)
and vine leaves (270.8 + 60.0 mmol/day) as pick-
led food, those who do not consciously restrict salt
(272.7 + 60.6 mmol/day), and those who consume
more than 15 g/day of salt per day (311.6 + 39.5
mmol/day). In a study conducted in Turkey, 24-hour
urinary sodium excretion of women 274.3 + 135.1
mmol/day and the daily salt intake 18.1 g/day were
observed. It was reported that these women were
obese, of a lower educational status, and older [11].
In a study in Japan, sodium excretion in 24-hour
urine samples was found to be 174 mmol/day [24].
In two separate studies conducted in Brazil, the daily
salt intake of women living in Brazil was 9.08 g/day
[25] while the salt intake of African women living
in Brazil was 4.5 g/day and sodium excretion was
203.1 + 84.9 mmol/day [14]. These hypertensive
people were older, with low education levels, obesity,
and the prevalence of hypertension was 21.3% [14].
In China, more than half of the population (53.4%)
was overweight or obese and 22.9% had hyperten-
sion. In the population, the mean 24-hour urinary
sodium excretion was 235.7 (mmol) [26]. In the
24-hour urine samples, 134.7 mmol/day sodium
excretion and 8.8 g/day salt intake were observed
in Chinese women, who migrated to Italy. In this
study, the rate of hypertension in women was re-
ported to be 38%, and only 19% could control their
blood pressure with medication [27]. In Norway, so-
dium excretion of 3.53 g/day and salt intake of 7.55
g/day in 24-hour urine samples were observed in
women [13]. 24-hour sodium excretion in Australia
was observed as 2.718 mg/24 hr, and salt intake as
6.41 g/day [28]. In general, salt intake in the world
is seen well above the WHO recommended value
of < 5 g/day.

In our study, 81 of 100 women was still hyper-
tensive, even if drug therapy was administered. It
can be assumed that advanced age, high BMI, low
education level and excessive salt consumption could
cause this situation. Frequent consumption of pick-
led and high-salt foods in these regions indicates that
the control of hypertension will be very difficult.
Changes in eating habits and lifestyle are necessary
to control blood pressure.

The observation that high blood pressure is seen
more frequently in people with low education levels
may be attributed primarily to the fact that people
with low education are in the advanced age group.
In addition, we have the opinion that a low educa-
tion level is an important factor in gaining healthy

eating habits and creating awareness of protecting
one’s own health.

One of the most important implications of the
study is the mistakes made by hypertensive patients,
which make blood pressure control difhicult. Believ-
ing that herbs such as garlic, parsley, and lemon will
lower their blood pressure instead of antihypertensive
drugs and not accepting that the treatment will last
a lifetime, use of antihypertensive drugs belonging
to neighbors and relatives, not having information
about the drug used, or changing medication with-
out consulting a doctor are some of the most com-
mon mistakes.

The limitation of this study was that the gold
standard for measuring sodium excretion was not
used. Instead, we tried to estimate the 24-hour con-
dition with the formula of sodium value obtained
with spot urine.

Conclusion

Since obesity and salt intake are two reversible causes
of high blood pressure, weight control and salt re-
striction are required for good blood pressure con-
trol. Advanced age is also an important risk factor for
hypertension. There is no chance to stop aging, but
we think that salt restriction, weight control, and an
active life that start at a very early age may delay or
prevent negative effects of aging.
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Abstract

Background: Cardiovascular disease (CVD) is the main cause of death worldwide and atherogenic dyslipidemia is
an established risk factor for CVD. This cross-sectional study aimed to assess the atherogenic indices and lipid ratios,
including atherogenic coefficient (AC), atherogenic index of plasma (AIP), cholindex (CI), Castelli risk index-1
(CRI-1), CRI-2, and non-HDL-C, in women living in the Tabriz, Iran during April-May 2017.

Material and methods: Anthropometric measurements, fasting serum lipids, and blood pressure of 150 women
aged 3055 years in Tabriz, Iran was evaluated. The atherogenic indices were calculated by the established formulas.
Results: The prevalence of high AIP, AC, CI, CRI-1, CRI-2 and non-HDL-C ratios were 64.5%, 36.2%, 20.4%,
77%, 7.2% and 44.7%, respectively. In the multiple-adjusted quantile regression analysis, significant relationships
were found between CI ratio and diastolic blood pressure (DBP) (B = 3.76, p = 0.035) and between CRI-2 ratio
and DBP (B = 0.005, p = 0.042) and age (B = 0.005, p = 0.031).

Conclusions: This study indicated that the majority of studied women had a high risk of CVD based on atherogenic
indices. Further public health efforts are required to enhance awareness of women and healthcare providers about

preventing and controlling CVD risk.

Key words: atherogenic indices; lipid ratios; dyslipidemia; cardiovascular risk factors; women

Introduction

Cardiovascular disease (CVD) is the most impor-
tant cause of death worldwide. The incidence of
CVD is increasing all over the world, particularly
in developing countries [1]. There are 17.5 million
deaths annually due to CVD in the world. It has
been estimated that 50% of all deaths per year are
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attributed to CVD in Iran [2], and these figures will
increase because of growing CVD’s risk factors [3].
In the past, the risk of heart disease in women has
been underestimated due to the misperception that
females are protected against CVD. In fact, CVD is
the primary cause of mortality in women [4, 5].
Dyslipidemia is an established risk factor for
CVD in the general population [6]. It was defined
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as elevated triglycerides (TG), high low density lipo-
protein cholesterol (LDL-C) and low high density
lipoprotein cholesterol (HDL-C) levels [6]. Many
clinical studies make effort to introduce better mark-
ers of atherogenic dyslipidemia that can predict the
risk of CVD more precisely than classical biochemi-
cal indicators [7, 3]. These markers include new lipid
ratios that are associated with an increased athero-
genic potential [8].

Atherogenic index of plasma (AIP) [(logTG)/
HDL-C] is a strong predictor of infarction, acute
coronary events, atherosclerosis and CVD morbid-
ity and its complications [9, 10]. In situations where
all atherogenic parameters are normal, AIP may be
the alternative screening tool [3]. Noumegni et al.
reported that the 10-year risk of cardiovascular events
among HIV-infected adults in Yaoundé, Cameroon,
was significantly correlated with the AIP [8]. Results
of a study by Ni et al. on patients undergoing coronary
angiography, demonstrated that AIP was a significant
independent predictor of all-cause mortality and car-
diovascular events in women without prior myocardial
infarction or coronary revascularization [11].

The atherogenic coeflicient (AC), the ratio of
non-HDL-C to HDL-C, is another ratio that re-
lies on the significance of HDL-C in predicting the
risk of CAD [12]. Cholindex (CI), the net effect of
atherogenicity, is calculated by subtracting HDL-C
from LDL-C. It is considered as the most indepen-
dent predictor and relative risk value of coronary
artery disease [13].

The Castelli risk indexes 1 (TC/HDL-C) and 2
(LDL-C/HDL-C) ratios are independent risk fac-
tors for CAD, which have a good predictive value for
future cardiovascular events. Several studies reported
that higher serum AC, CRI-1 and non-HDL-C were
associated with increased risk of stroke independent
of other potential confounding factors [14, 15].

In addition to dyslipidemia, other modifiable car-
diovascular risk factors are hypertension, obesity, less
physical activity, smoking, diabetes mellitus, low so-
cial economic status, and nutrition [16]. To our best
knowledge, no published data are available about risk
factors of CVD in women living in Tabriz, Iran. Hence,
the present study aimed to evaluate atherogenic indices
and lipid ratios and their association with other CVD
risk factors in women living in Tabriz, Iran.

Material and methods

Study participants
The present cross-sectional study was carried out on

150 women aged 30-55 years who attended health

centers in Tabriz and met the inclusion criteria of the
study during April-May 2017. Our participants were
selected by the convenience sampling method. The
study protocol was approved by the ethical commit-
tee of Tabriz University of Medical Sciences (Ethical
code: IR. TBZMED.REC.1396.8). The sample size
was calculated based on the correlation between AIP
and waist circumference (WC) (r = 0.23) [3], and
considering 95% confidence level and 80% power
in two-tailed tests with STATA14 software to be 150
subjects. Of the 1182 target population, firstly160
women were selected and invited to study, then 10
subjects excluded due to uncompleted cooperation in
the study. The final sample included 150 women. All
participants signed written informed consent after
being informed of the study procedure. Exclusion
criteria were: athlete or having strenuous physical
labor, being pregnant or lactating, smoking, and
women with a history of the disease (such as kidney
and nerve disease, heart disease, diabetes, hepatic,
cancer and etc.) or with use of nutritional supple-
ments or medication.

Anthropometric measurements

Body weight was measured using a calibrated beam
scale while subjects wearing light clothing and bare-
foot and recorded to the nearest 0.5 kg. Height was
measured using mounting tape with the participants’
arms hanging freely at their sides and recorded to the
nearest 0.5 cm. Body mass index (BMI) was obtained
by dividing the weight in kilograms by the square
of height in meters. Measurements of WC and hip
circumference (HC) were taken with a tape measure
in centimeters and rounded to 0.5 cm. WC was
determined at the midpoint between the lowest rib
and the iliac crest while the participant was standing
and after expiration. Waist-hip ratio (WHR) was
calculated by dividing the size of the waist by the
HC [17, 18].

Blood pressure measurements
Blood pressure (BP) was measured twice in the morn-
ing by using a mercury sphygmomanometer together
with an adult cuff, on the upper right arm, with
the arm horizontally on a table, and subsequently 5
min rest in the sitting position. Systolic blood pres-
sure (SBP) and diastolic blood pressure (DBP) were
measured as the first detectable sound and the disap-
pearance of Korotkoff sounds, respectively [17]. The
mean of the two readings was calculated for analysis.

Biochemical assays
Venous blood samples (5 mL) were drawn from
all participants after a 12 hours fasting. The serum
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samples were separated from the whole blood by cen-
trifugation and stored frozen immediately at =70°C
until assay. Serum concentrations of TC, TG and
HDL-C were evaluated by using the commercial kits
(ParsAzmoon kits, Tehran, Iran) with using the auto-
analyzer (Alcyon 300 Automated Biochemistry Ana-
lyzer; Abbott Laboratories, Abbott Park, IL, USA).
When internal quality control reached the acceptable
criteria all samples were analyzed. TC and TG were
assayed with enzymatic methods using cholesterol
esterase, cholesterol oxidase, and glycerol phosphate
oxidase. HDL-C was measured after precipitation of
the apolipoprotein B-containing lipoproteins [19].
LDL-C was calculated by the Friedewald formula:
LDL-C = TC—- (HDL-C + TG/5) [20].

The atherogenic indices were calculated using the
following established formulas [15, 21, 22]:

AIP = log (TG/HDL-C)
AC = (TC-HDL-C)/HDL-C

CI = LDL-C - HDL-C (TG < 400 mg/dL) =
= LDL-C— HDL-C + 1/5 TG (TG > 400 mg/dL)

The CI ratio in categorical form is as mmol/L.

CRI-1 = TC/HDL-C
CRI-2 = LDL-C/HDL-C
Non-HDL-C = TC - HDL-C

AIP values of < 0.11, 0.11 to 0.21, and > 0.21
are associated with low, medium, and high cardio-
vascular risk, respectively [3]. The following are the
abnormal values for cardiovascular risk: AC > 3.0,
CI > 2.07, CRI-1 >3.0, and CRI-2 > 3.3 [18].
Non-HDL-C < 130 mg/dL is considered as desir-
able [15].

Statistical analyses
Statistical analyses were performed by STATA soft-
ware [ver.13] (Stata Corp, College Station, Texas
77845 USA). Normality of the numeric variables
was checked by Kolmogorov-Smirnov test. Data were
presented using mean (SD), and frequency (percent)
for the normal and categorical variables, respectively.
To assess the relationship between serum atherogenic
indices with other variables, univariate and multi-
variate quantile regression modelling was used due to
non-normal distribution of the dependent variables.
In the multivariate model, the effect of confounders
was adjusted and the simultaneous relationship of
the predictors was assessed. The criterion to include
the variables in the univariate analyses was using the
significant variables. The R2 was used as a mod-

el fit measure. No interaction was examined. In all
analyses, p values less than 0.05 were considered as
significant and 95% confidence intervals of the re-
gression coeflicients were presented. Since this was
a cross-sectional study, this choice preserves the power
in the analyses, especially in the multivariate analysis.

Results

The mean age of women was 40.21 years. According
to the AIP category, 70.4% of subjects were at high
risk of CVD (Tab. 1). Abnormal AC, CI, CRI-1,

Table 1. Clinical and biochemical parameters of the studied women
(n = 150)

Variables Mean or n SD or %
Age [years] 40.21 5.88
Blood pressure [mm Hg]
SBP 113.30 9.27
DBP 1.4 8.08
Traditional lipid profiles [mg/dL]
TG 124.55 69.47
TC 177.713 32.67
HDL-C 50.52 14.54
LDL-C 102.29 28.96
Nontraditional lipid profiles
AIP (%) 0.35 0.26
< 0.1 23 15.1
0.11-0.21 22 14.5
>0.21 107 70.4
AC (%) 2.12 1.03
<03 95 63.8
>03 55 36.2
Cl (%) 51.77 342
<2.07 119 79.6
>2.07 31 20.4
CRI-1 (%) 3.72 1.03
<3.0 33 23
>3.0 17 17
CRI-2 (%) 2117 0.82
<33 139 92.8
>33 11 1.2
Non-HDL-C [mg/dL] (%) 121.75 31.26
<130 84 55.3
>130 66 44.7
AIP — atherogenic index of plasma; AC — atherogenic coefficient; CRI-1 — Castelli risk

index-1; CRI-2 — Castelli risk index-2; CI — cholindex; DBP — diastolic blood pressure;
HDL-C — high-density lipoprotein cholesterol; LDL-C — low-density lipoprotein chole-
sterol; Non-HDL-C — non- high-density lipoprotein cholesterol; SBP — systolic blood
pressure; TG — triglyceride; TC — total cholesterol
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CRI-2, and non-HDL-C ratios were identified in
36.2%, 20.4%, 77%, 7.2% and 44.7% of partici-
pants, respectively (Tab. 1).

In the multiple-adjusted quantile regression analy-
sis that the simultaneous relationship of AIP, AC, CI,
CRI-1, and CRI-2 indices with age, BMI, WHR,
WC, SBP, and DBP were assessed, significant posi-
tive relationships were found between CI ratio and
DBP and between CRI-2 ratio with age and DBP
(Tab. 2).

Discussion

This research is the first study to examine the status
of the atherogenic indices and lipid ratios in women
living in Tabriz, Iran. The previous observations sug-
gested that lipid ratios could be used for detecting
subjects at higher risk of CVD and atherosclerosis
when all values of lipoproteins seem normal and/or
TG concentrations are elevated [12].

AIP ratio is shown to be associated with hyper-
tension, diabetes, metabolic syndrome, insulin resis-
tance, and the increased risk of cardiovascular events.
Moreover, it may possess a better prognostic value
than TC, LDL-C, and HDL-C concentrations. The
background of this theory is that AIP is a surrogate
for the concentration of atherogenic small dense LDL
particles. Accordingly, such particles are more prone
to the oxidation process and can subsequently induce
the expressions of adhesion molecules on endothelial
cells, which promote endothelial dysfunction [10].
In addition, AC ratio reflects the atherogenic poten-
tial of the entire spectrum of lipoprotein fractions
[23]. CI ratio can also be used for the evaluation of
all lipids risks for coronary artery disease in only one
parameter [13].

In the present study, based on AIP category,
70.4% of subjects were indicated to be at a high risk
of CVD. Based on our findings, high-risk AC and
CI were also detected in 36.2% and 20.4% of the
participants, respectively. Moreover, the prevalence
rates of abnormal AC and CI ratios were higher in
our subjects compared to the results of the study con-
ducted by Olamoyegun et al. on semi-urban adults
who were at least 18 years old [21].

According to the results, the most prevalent form
of atherogenic indices was high CRI-1 (77%). It was
shown that CRI-1 reflects coronary plaques forma-
tion as well as the thickness of intima-media in the
carotid arteries of young adults [21]. Besides, an
abnormal CRI-2 ratio was detected in 7.2% of the
participants. CRI-2 ratio may provide a better risk
assessment of coronary artery disease, since it con-

Table 2. Multiple-adjusted quantile regression analysis between some atherogenic indices and other risk factors in women
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systolic blood pressure; WC — waist circumference;

diastolic blood pressure; SBP

cholindex; DBP

AIP — atherogenic index of plasma; AC — atherogenic coefficient; BMI — body mass index; CRI-1 — Castelli risk index-1; CRI-2 — Castelli risk index-2, CI

WHR — waist-hip ratio; p-value based on univariate and multivariate quantile regression; *p < 0.05 is significant; tconfidence interval
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tains both atherogenic and protective lipid fractions
[13]. In line with our results, in the study performed
by Olamoyegun et al. on adults, abnormal CRI-1
and CRI-2 were identified in 55.2% and 16.8% of
the population, respectively [21].

Non-HDL-C may be used to evaluate the athero-
genic effects of LDL-C, TG, and VLDL-C in serum,
which also reflects the contents of all atherogenic
apolipoprotein-B-containing lipoproteins [13]. There
is also a clear evidence that non-HDL-C is a strong
predictor of cardiovascular risk and morbidity, and
its predictive value even exceeds that of LDL [10].
Thus, it is recommended that non-HDL-C should be
included in the routine lipid assessment of patients.
According to the findings of this study, 44.7% of the
included participants had high serum non-HDL-C.
Similarly, Kumpatla et al. reported that 43% of type
2 diabetic patients had elevated non-HDL-C despite
having an optimal LDL-C level. Thus, it was recom-
mended that non-HDL-C should be included in the
routine lipid assessment of patients [24].

Based on the results, the increased CI and CRI-2
ratios both were correlated with a higher DBP. In
a study by Singh et al. on 50 women with pre-ec-
lampsia, significant relationships were reported be-
tween some atherogenic indices and blood pressure
[25]. Accordingly, it was suggested that lipids can
cause hypertension through oxidative stress. It is
noteworthy that oxidative stress promotes vascu-
lar smooth muscle cell proliferation, hypertrophy,
and collagen deposition, which finally lead to the
thickening of the vascular media and narrowing
of the vascular lumen. Furthermore, lipid perox-
ides stimulate thromboxane synthesis and inhibit
endothelial-derived relaxing factors resulting in va-
soconstriction [25].

According to our results, the elevated CRI-2 ratio
was associated with age. In this regard, the results
of a study conducted by Kazemi et al. on 5207
individuals aged between 15 and 70years old dem-
onstrated that the atherogenic index increased with
aging. It was also indicated that the catabolism of
LDL-C decreases with increasing age [26]. Notably,
a reduction in the activity of the LDL-C receptors in
the liver is likely to be responsible for this age-related
impairment of LDL-C catabolism and subsequently
the increased LDL-C levels [4].

Based on our results, means of TG, TC, HDL-
C, and LDL-C in the studied women were in the
normal range partially. However, the obtained re-
sults on new generation lipid ratios indicated that,
the studied women were at a high risk of CVD.
These findings confirm that the lipoprotein-re-

lated indices are better tools in the assessment of
cardiovascular risks compared to the conventional
lipid profiles.

This study also had some limitations such as
cross-sectional design and lack of a control group.
Therefore, it is not possible to engage any cause-effec-
tive relationship between variables. Moreover, other
risk factors of CVD such as individual’s food hab-
its and alcohol consumption were not examined in
this study. The precise causes of the high prevalence
of risk factors of CVD in our participants warrant
longitudinal studies. The result of the current study
may help policymakers in the implementation of
a population-based strategy to screen, prevent, moni-
tor, and control CVD in women.

Conclusions

This study indicated that the majority of studied
participants had a high risk of CVD based on ath-
erogenic indices, especially CRI-1 and AIP. Elevated
DBP was associated with higher CI and CRI-2. In-
creased CRI-2 was also related to age. Further public
health efforts are required to enhance awareness of

women and healthcare providers about preventing
and controlling CVD risk.
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stabilnej, przewlektej niewydolnosci serca nalezy rozpoczac od fazy dostosowania dawki. Podczas rozpoczynania i koriczenia leczenia stabilnej, przewlektej niewydolnosci serca konieczne jest sciste kontrolowanie stanu pacjenta. Brak doswiadczenia klinicznego ze stosowaniem bisoprololu u pacjentow
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upacentéw zastma, nalezy rozwazy¢ zwi dawki beta2-ad kow); z cukrzyca, ze znacznymi iami stezenia glukozy we krwi. (bisoprolol moze maskowac objawy hipoglikemii); stosujacych Scistq diete; z blokiem przedsionkowo-komorowym | stopnia; z dfawica piersiowa typu Prinzmetala;
z chorobq zarostowa tetnic obwodowych (mozliwe nasilenie dolegliwosci, zwtaszcza na poczatku leczenia); z alergia w wywiadzie (blsoprulol podobnie jak inne leki beta-adrenolityczne moze zwiekszac wrazliwos¢ na alergeny i nasilenie reakdji alergicznych); z nadczynnoscia tarczycy (leczenie bisoprololem

moze maskowac objawy tyreotoksykozy); z guzem chromochtonnym nadnerczy (bisoprolol mozna stosowac dopiero p podanlu lekéw alfa-ad nych); ztuszezyca lub ztuszczyca w wywiadzie (bisoprolol mozna ¢jedynie po dokfad ju stosunku korzysci do ryzyka); podczas leczenia
odczulajacego; poddawanych znieczuleniu ogélnemu iie receptoréw beta- icznych zmniejsza zestos¢ ia zaburze rytmu i niedokrwienia miesnia sercowego podczas wprowadzenia do znieczulenia i intubacji oraz w okresie pooperacyjnym. Obecnie zaleca sie kontynuowanie
blokady receptora beta- jicznego w okresi yjnym jolog musi by¢ poi iu bet: ityku ze wzgledu na mozliwos¢ interakgji zinnymi lekami, prowadzacych do bradyarytmii, ostabienia odruchowej tachykardii i zmniejszenia zdolnosci do kompensadji utraty

krwi. Jesli przed zabiegiem, konieczne jest przerwanie leczenia beta-adrenolitykiem, produkt leczniczy nalezy odstawmc stopniowo tak, aby proces odstawiania zakoriczyt sie na okoto 48 godzin przed znieczuleniem). Produkt Bisocard zawiera laktoze. Nie nalezy go stosowac u pacjentéw z rzadko wystepujaca
dziedziczng nietolerancja galaktozy, brakiem laktazy lub zespotem ztego wchfaniania glukozy-galaktozy. Produkt Bisocard zawiera mniej niz 1 mmol (23 mg) sodu na jedna tabletke, to znaczy produkt uznaje si¢ za,,wolny od sodu”. Dziatania niepozadane: czestos¢ wystepowania dziatari niepozadanych
okreslono w nastepujacy sposéb: bardzo czesto (=1/10), czgsto (=1/100 do <1/10), niezbyt czesto (=1/1000 do <1/100), rzadko (21/10 000 do <1/1000), bardzo vzadko (<1710 000) czestos¢ nieznana (nie moze hyc okreslona na podstawie dostepnych danych). Rzadko: zwwkszone stgzeme tngllcerydow,
zwigkszona aktywnosc enzymow watrobowych (AIAT, AspAT). Zaburzenia serca. Bardzo czesto: Bradykardia (u pacjentow ki niewydolnoscia serca) Czgsto: ydolnosci serca (u pacjentéw iezbyt czesto: Zaburzenia i}
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u pacjentow z niewydolnoscia serca. Zaburzenia ogdlne. Czesto: Uczucie zmeczenia*, astenia (u pacjentéw z przewlekfa niewydolnoscia serca). Niezbyt czesto: Astenia (u pacjentdw z nadcisnieniem tetniczym lub dfawicg piersiowa). Zaburzenia watroby i drdg z6tciowych. Rzadko: Zapalenie watroby. Zaburzenia
ukfadu rozrodczego i piersi. Rzadko: Zaburzenia potencji. Zaburzenia psychiczne Niezbyt czesto: Zaburzenia snu, depves;a Rzadko Koszmarysenne omamy. Dotyczy tylko pacjentow z nadcisnieniem tetniczym lub dfawica piersiowa: * Objawy te wystepuja zwhaszcza na poczatku leczenia. Maja na ogdt fagodny
przebieg i ustepuja zwykle w ciagu 1 do 2 tygodni (dotyczy Bisocard 5 mg, 10 mg tabl. powlek Podmiot odp ie na dopuszczenie do obrotu: PharmaSwiss Ceska republika s.r.0., Jankovcova 1569/2c, 170 00 Praga 7, Republika (zeska. Numery pozwolenia na
dopuszczenie do obrotu: Bisocard 2,5 mg tabletki powlekane: Pozwolenie URPLWMIPB nr 14983. Bisocard 5 mg tabletki powlekane Pozwoleme URPLWMIPB nr 8045, Bisocard 10 mg tabletki powlekane: Pozwolenie URPLWMiPB nr 8044. Kategoria dostepnosci: Produkt leczniczy wydawany z przepisu
lekarza (Rp.). Informadji udziela: Bausch Health Poland sp. z 0.0., Budynek New City, ul. Marynarska 15, 02-674 Warszawa, tel. 22 627 28 88. Data aktualizagji: 01.2020 r.
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Informacja o leku Nebispes 5 mg tabletki. yiiloSciowy: kazda tabletka zawiera S mgnebi cood| da5,45mg Substancje pomocnicze 0 znanym dziataniu: 85,96 mg laktozy jed! jw 1tabletce; krospowidon typ A, pol 188,
Powidon K-30, celuloza mikrokrystaliczna, magnezu stearynian. Postaé farmaceutyczna: tabletka. Biate, okragte, dwuwypuklelable(kl ze skrzyzowanymi rowkami dzielacymi po jednejstronie, o Srednicy okoto 9 mm. Tabletke leku Nebispes mozna podzieli¢ na cztery réwne dawki. Wskazania
do stosowania: leczenie nadcisnienia samoistnego. Leczenie tagodnej i umiarkowanej stabilnej przewlektej nlewydolnom serca jako leczenie uzupetniajace standardowq terapie u pacjentow w podesztym wieku (70 lat lub wiecej). Dawkowanie i sposéb podawania: Nadciénienie tetnicze.
Dorosli — jedna tabletka 5 mg na dobe, najlepiej przyjmowana o statej porze kazdego dnia. Dziatanie obnizajace ci$nienie tetnicze wystepuje po I-2 tygodniach leczenia. W rzadkich przypadkach optymalne dziatanie leku moze wystapic dopiero po 4 tygodniach. Leczenie skojarzone z innymi
lekami przeciwnadciénieniowymi. Leki blokujace receptory beta-adi giczne moga by¢ w pii lub w skojarzeniu z innymi lekami przeciwnadcisnieniowymi. Jak dotad, addycyjne dziatanie przeciwnadcisnieniowe obserwowano jedynie podczas jednoczesnego stosowania
leku Nebispes z hydrochlorotiazydem w dawce 12,5-25 mg. Pacjenci z niewydolnoscia nerek: zalecana dawka poczatkowa dla pacjentow z niewydolnoscia nerek wynosi 2,5 mg na dobe. W razie koniecznosci dawke dobowa mozna zwigkszy¢ do 5 mg. Pacjenci z niewydolnoscia watroby: dane
dotyczace pacjentéw z niewydolnoscig watroby lub zaburzeniami czynnosci watroby sa ograniczone. Dlatego stosowanie leku Nebispes u tych pacjentow jest przeci . Pacjenciw pod: wieku: u pacjentow w wieku powyzej 65 lat zalecana dawka poczatkowa wynosi 2,5 mg na dobe.
W razie potrzeby dawke dobowa mozna zwigkszy¢ do 5 mg. Jednoczesnie, ze wzgledu na ograniczone doswiadczenie kliniczne u pacjentdw w wieku powyzej 75 lat, nalezy zachowac ostroznos¢ i Scisle obserwowac pacjentéw. Dzieci i mfodziez: z uwagi na brak danych na temat bezpieczeristwa
iskutecznosci, nie zaleca sie stosowania produktu Nebispes u dzieci i mmdzieiywwieku ponizej 18 lat. Przewlekta niewydolno$¢ serca. Leczenie stabilnej przewlektej niewydolnosci serca nalezy rozpoczac poprzez stopniowe zwiekszanie dawki, az do uzyskania optymalnej dawki podtrzymujacej
okreslunEJ dla kazdego paqenta Pagjenci powinni mlecstabllnq przewlekta niewydolnos¢ serca bez ostrej niewydolnosci przez ostatnie szes¢ tygodni. U pacjentéw otrzymujacych leki dziatajace na uktad sercowo-naczyniowy, w tym leki moczopedne i (lub) digoksyne i (lub) inhibitory ACEi (lub)
I, tychlekdw powinno by¢ ustabilizowane podczas ostatnich dwdch tygodni przed rozpoczeciem leczenia lekiem Nebispes. Dawke poczatkowa nalezy zwigkszac co 1-2 tygodnie, w zaleznosci od tolerancji leku przez pacjenta: 1,25 mg nebiwololu,
2wiekszy¢do2,5 mg nebiwololu raz na dobe, nastepnie do 5 mq raz na dobe i nastepnie do 10 mg raz na dobe. Maksymalna zalecana dawka wynosi 10 mg nebiwololu raz na dobe. Podczas stopniowego zwigkszania dawki, w przypadku nasilenia nlewydalnoscl sercalub nietolerancjileku, najpierw
zalecane jest zmnlejszeme dawki nebiwololu lub, w razie koniecznosci, natychmlastowe przerwanle leczenia (w przypadku ciezkiego nledousnlenla tetniczego, nasilenia niewydolnosci serca z ostrym obrzekiem pluc wstrzasu kardi bradykardii obj j lub bloku
pr 0). Pagjenci z ni $cig nerek: nie jest wymag. iw przypadkutagodnej do umi. y scinerek, gdyz dawke zwieksza sie stopniowo do dawki j przez pajenta. Brakdoswmd(zenupaqemnwzclgqu
mewydolnosclq nerek (stezenie kreatyniny w surowicy > 250 umol/l). Dlatego stosowame nebiwololu u tych pacjentéw nie jest zalecane. Pacjenciz nlewydolnomq wqtroby dane dotyczace pacjentow z niewydolnoscia quoby sg ograniczone. Dlatego stosowanie leku Nebispes u tych pacjentéw
jest przeci Pacjenci w podesztym wieku: nie jest wymagane d dawki, gdyz dawke zwieksza sie stopniowo, do dawki maksy przez pacjenta. Dzieci i mtodziez: z uwagi na brak danych na temat bezpieczeristwa i skutecznosci, nie zaleca sie stosowania
produktu Nebispes u dzieci i mtodziezy w wieku ponizej 18 lat. Przeuwwskazama nadwrazliwos¢ na substancje czynng lub na ktdrakolwiek subslanqg pomocniczq, niewydolnos¢ watroby lub zaburzenia czynnosci watroby, ostra niewydolnosc serca, wstrzas kardiogenny lub epizody
niewyréwnanej niewydolnosci serca, wymagajace dozylnego p: ialekow o dziataniui powym dodatnim. W zespole chorego wezta w tym bloku zatokowo-| i ym, bloku serca druglego itrzeciego stopnia (bez vozruxzmka) skurczu oskrzelilub astma oskrzelowa
w wywiadzie, ciezka przewlekta choroba obturacyjna ptuc, nieleczony guz chromochtonny, kwasica metaboliczna, bradykardia, niedociénienie tetnicze, ciezkie zaburzenia krazenia obwod ia i $rodki i dotyczace ia: znieczulenie ogolne:
utrzymujaca sie blokada receptoréw beta-adrenergicznych zmniejsza ryzyko arytmii w czasie wprowadzenia do znieczulenia oraz intubacji. Jesli blokada receptoréw beta-adrenergicznych jest przerwana w celu przygotowania pacjenta do zabiegu chirurgicznego, nalezy przerwac podawanie
beta-adrenolitykéw co najmniejna 24 godziny przed zabiegiem. Nalezy zachowac ostroznos¢ podczas stosowania niektérych Srodkéw znieczulajacych, wptywajacych depresyjnie na miesieri sercowy. Mozna zapobiec wystapieniu reakgji ze strony nerwu btednego poprzez dozylne podanie atropiny.
ukfad sercowo-naczyniowy: nie nalezy stosowac lekow beta-adrenolitycznych u pacjentow z nieleczona zastoinowg niewydolnoscia serca, az do ustabilizowania slg ich stanu. Leki hlokujqce receptory beta-adrenergiczne moga wywotywac bradykardie: jesli czestos¢ tetna wynosi ponizej
50-55 uderzeri na minute i (lub) pacjent odczuwa objawy wskazujace na bradykardie, dawke nalezy zmniejszy¢. Nalezy zachowa¢ znos¢ w przypadku lekdw beta-ad ycznych: u pacjentow z zaburzeniami krazenia obwodowego (choroba lub objaw Raynauda, chromanie
przestankowe), poniewaz moze wystapic zaostrzenie tych zaburzer; u pacjentéw z blokiem serca pierwszego stopnia, z powodu wydtuzenia przez beta-adrenolityki czasu przewodzenia; u paqentow z diawwq piersiowa typu Prinzmetala, z powodu ryzyka niehamowanego skurczu tetnic
wiericowychza posrednictwem receptorow alfa: leki blokujace vecepturyheta adrenergiczne moga zwiekszacliczbe i czas trwania napadow dtawicowych. Zwykle nie zalecasie jednoczesnego pod istami wapnia typu pamilidiltiazem, zlekami przeciwarytmicznymi
klasy | oraz z lekami przeciwnadcisnieniowymi dziatajacymi o$ bolizm i uktad endokrynologiczny: produkt Nebispes nie wptywa na stezenie glukozy u pacjentdw z cukrzyca. Mimo to nalezy zachowa( ostroznosc¢ u tych pacjentéw, poniewaz nebiwolol moze maskowac niektére
objawy hipoglikemii (tachykardia, kotatanie serca). Leki blokujace receptory beta-adrenergiczne moga maskowac objawy tachykardii w nadczynnosci tarczycy. Nagte odstawienie produktu moze nasili¢ objawy. Uktad oddechowy: u pacjentéw z przewlektymi obturacyjnymi chorobami ptuc leki
blokujace receptory beta-adrenergiczne nalezy stosowac ostroznie, poniewaz leki te moga nasila¢ zwezenie drég oddechowych. Inne: pacjenci z tuszczyca w wywiadzie powinni przyjmowac beta-adrenolityki jedynie po doktadnym rozwazeniu. Rozpoczecie leczenia przewlektej niewydolnosci
serca nebiwololem wymaga regularnej obserwagji. Nie nalezy nagle przerywac| ¢leczenia, chyba, ze jest to wyraznle zalecone. Produkt leczniczy zawiera laktoze. Lek nie powinien by¢ stosowany u pacjentow z rzadko wystepujaca dziedziczng nlemleranqq galaktozy, brakiem laktazy lub zespotem
ztego wchtaniania glukozy-galaktozy. Leki blokujace receptory beta giczne moga zwiekszac wrazliwos¢ na alergeny oraz cigzkos¢ reakeji anafilaktycznych. Beta-adrenolityki moga powodowac zmniejszenie wydzielania tez. Dzi | czesto$¢ dziatari niepoz h
okreslono w nastepujacy sposéb: czesto > 1/100 do < 1/10, niezbyt czesto > 1/1000do < 1/100, bardzo rzadko < 1/10000, nieznane (nie moze by¢ okreslona na podstawie dostepnych danych). Nadcisnienie tetnicze: Zaburzenia ukfaduimmunologicznego — (zestos¢ nieznana: obrzek naczynloruchowy,
nadwrazliwos¢; Zaburzenia pxy(hl(zne nlezhyl czesto: koszmary senne, depresja Zahurzema uktadu nerwowego — czesto: béle gtowy, zawroty gtowy, parestezje; Bardzo rzadko: omdlenia; Zaburzenia oka — niezbyt czesto: zaburzenia widzenia; Zaburzenia serca — niezbyt czgsto: b
niewydolnos¢ serca, sp pr go/blok pr. y; Zaburzenia naczyniowe — niezbyt czesto: niedocisnienie tetnicze, chromanie przestankowe (lub jego nasilenie); Zaburzenia uktadu oddechowego, klatki piersiowej i
— czesto: dusznosc; niezbyt czesto: skurcz oskrzeli; Zaburzenia zotadka i jelit — czesto: zaparcia, nudnosci, biegunka; niezbyt czesto: niestrawnos¢, wzdecia, wymioty; Zaburzenia skory i tkanki podskérnej — niezbyt czesto: $wiad, wysypka rumieniowa; bardzo rzadko nasilenie fuszczycy; czestos¢
nieznana: pokrzywka; Zaburzenia uktadu rozrodczego i piersi — niezbyt czesto: impotencja; Zaburzenia ogdlne i stany w mle;scu podania — czesto: zmeczenie, obrzek. Podczas stosowania niektorych lekéw blokujacych receptory beta-adrenergiczne obserwowano takze nastepujace dziatania
niepozadane: omamy, psychozy, splatanie, ozigbienie/zasinienie koriczyn, objaw Raynauda, sucho$¢ oczu i zespot oczno-4 korny typowy dla Beta-adrenolityki moga powodowa¢ zmniejszenie wydzielania fez. Przewlekta niewydolnos¢ serca: dostepne sa dane dotyczace
dziatan niepozadanych wystepujacych u pacjentow z przewlekta niewydolnoscia serca, pochodzace z jednego kontrolowanego placebo badania klinicznego z udziatem 1067 pacjentéw otrzymujacych nebiwolol i 1061 pacjentow otrzymujacych placebo. W badaniu tym dziatania niepozadane,
ktérych zwiazek z leczeniem oceniano jako mozliwy, zostaty zgtoszone tacznie przez 449 pacjentéw otrzymujacych nebiwolol (42,1%), w poréwnaniu do 334 pacjentéw otrzymujacych placebo (31,5%). Najczesciej zgtaszanymi dzlaianlaml mepozqdanyml u pacjentéw otrzymujacych nebiwolol
byty bradykardia i zawroty gtowy, oba wystapity u okoto 11% paqentow (zestos¢ wystepowania wéréd pacjentow otrzymujacych placebo wynosita odpowiednio okoto 2% i 7%. Stwierd: jace czestosci wystep: ia dziatari niepoza h (ktorych zwiazek z lekiem oceniano jako
mozliwy), ktére uznano za istotne w przypadku leczenia przewlektej niewy $ci serca: nasilenie niewy $ci serca wystapito u 5,8% pacjentéw otrzymujacych nebiwolol, w poréwnaniu do 5,2% pacjentdw otrzymujacych placebo. Ortostatyczne niedocisnienie tetnicze odnotowano u2,1%
pacjentow otrzymujacych nebiwolol, w poréwnaniu do 1,0% pacjentéw otrzymujacych placebo. Nietolerancja leku wystapita u 1,6% pacjentdw otrzymujacych nebiwolol, w pordwnaniu do 0,8% pacjentéw otrzymujacych placebo. Blok przedsionkowo-komorowy pierwszego stopnia wystapit
u1,4% pacjentéw otrzymujacych nebiwolol, w poréwnaniu do 0,9% pacjentéw otrzymujacych placebo. Obrzeki koriczyn dolnych odnotowano u 1,0% pacjentéw otrzymujqcych nehlwolol w pordwnaniu do 0,2% pacjentow otrzymujacych placebo. Podmiot odpowiedzialny posiadajacy
pozwolenie na dopuszczenie do obrotu: Bausch Health Ireland Limited, 3013 Lake Drive, Citywest Business Campus; Dublin 24, D24PPT3, Irlandia. Numer p: do obrotu: Pozwolenie URPLWMiPB nr 14354. Kategoria dostepnosci: Produkt leczniczy wydawany
zprzepisu lekarza (Rx). Urzedowa cena detaliczna® Nebispes 5 mg x 28 tabl. wynosi 14,43 zt. Wysokos¢ doptaty Swiadczeniobiorcy* Nebispes 5 mg x 28 tabl. wynosi 6,53 zt. Infnrmaql udziela: Bausch Health Poland Sp. z0.0., Budynek New City, ul. Marynarska 15, 02-674 Warszawa, tel. 22 627 28 88.
Data aktualizacji: 06.2021r.

*Obwieszczenie Ministra Zdrowia z dnia 20 sierpnia 2021 r. w sprawie wykazu refundowanych lekéw, srodkow spozywczych specjalnego przeznaczenia zywieniowego oraz wyrobéw medycznych na 1wrzesnia 2021r.
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..Zyciel

. Dotyczy Nebispes 5 mg tabletki, Bisocard 5 mg tabletki powlekane i Bisocard 10 m tabletki powlekane.
. Dotyczy Bisocard 5 mg tabletki powlekane i Bisocard 10 mg tabletki powlekane.
. Dotyczy Nebispes 5 mg tabletki, Bisocard 2,5 mg tabletki powlekane, Bisocard 5 mg tabletki powlekane i Bisocard 10 mg tabletki powlekane.
Zarejestrowane wskazanie dla leku Bisocard 5 m tabletki powlekane i 10 mg tabletki powlekane zgodnie z ChPL — Dtawica piersiowa
Zarejestrowane wskazanie dla leku Nebispes 5 mg tabletki zgodnie z ChPL — Leczenie tagodnej i umiarkowanej, stabilnej, przewlektej niewydolnosci serca jako leczenie uzupetniajace standardowa terapie u pacjentéw w podesztym wieku (70 lat lub wiecej).
** Tarejestrowane wskazanie dla leku Bisocard 2,5 mg tabletki powlekane, Bisocard 5 mg tabletki powlekane i Bisocard 10 mg tabletki powlekane zgodnie z ChPL — Stabilna, umiarkowana do ciezkiej, przewlekta niewydolnosc serca
zzaburzona czynnoscia skurczowg lewej komory (frakcja wyrzutowa < 35% w ocenie ec i nej), w skojarzeniu z i i ACE, lekami moczopednymi oraz, w razie koniecznosci, z glikozydami naparstnicy.
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