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Background: Orthostatic hypotension (OH) is defined as a fall in systolic blood pressure
(SBP) >20 mmHg or diastolic BP (DBP) >10 mmHg within 3 minutes of standing. OH
incidence is increased with hypertension, and management of these patients may pose
challenges, as treatment of one can worsen the other.

Objective: This study aimed to determine the prevalence of OH and its associated factors
among male hypertensive patients at the University of Gondar Comprehensive Specialized
Hospital, Gondar, Ethiopia.

Methods: A hospital-based cross-sectional design was employed. Seated BP was measured
twice and the average of the two taken. After BP had been stabilized for 5 minutes, SBP within 3
minutes of standing was measured twice and the minimum of the two taken. A drop of >20
mmHg in SBP within 3 minutes of standing was taken as OH. All male hypertensive patients
who were able to attain a standing position were included. Sociodemographic, anthropometric,
and clinical status of the patients were taken using structured interviewer-administered ques-
tionnaires. Data were entered and analyzed using SPSS 21. Both bivariate and multivariate
logistic regression analysis were done. P<0.05 was considered statistically significant.
Results: The median age of study participants was 57 (25-96) years. The prevalence of OH
was 17.6%. Uncontrolled hypertension (adjusted OR 2.08, 95% CI 1.125-3.872) and dura-
tion of hypertension >5 years (adjusted OR 2.04, 95% CI 1.069-3.895) were significantly
associated with OH in hypertensive patients.

Conclusion: The prevalence of OH among male hypertensive patients was high.
Hypertensive patients whose BP was uncontrolled and having had hypertension >5 years
were risk factors of OH.
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Background

Abnormal BP responses to assuming standing posture may predict adverse health
outcomes. Though the definition of orthostatic hypotension (OH) is inconsistent, it
is generally defined as a fall in systolic blood pressure (SBP) >20 mmHg or
diastolic BP (DBP) >10 mmHg within 3 minutes of standing.! Under healthy
physiological conditions, attaining an upright posture from sitting or lying down
does not significantly change BP. This is because a drop in BP due to blood pooling
downward and reducing venous return and cardiac output induces reflex
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vasoconstriction and myocardial contractility, critical for
maintaining BP to vital tissue.” OH is common particularly
in the elderly, which increases the risk of morbidity, mor-
tality, and falls.> Aging coupled with such comorbidities as
hypertension, diabetes mellitus, and Parkinson’s disease
and associated polypharmacy results in higher prevalence
of OH in the elderly population.*®

Studies on the incidence of OH and its complications
have been concentrated on elderly populations.”®
Management of hypertension coexisteing with OH might
be a challenge for physicians, as treatment of hypertension
can worsen the degree of OH.>”

A key risk factor of cardiovascular, neuronal, and renal
diseases, hypertension is defined as SBP >140 mmHg or
DBP >90 mmHg.'%"" It is often a silent medical condition
and is a major cause of premature death affecting about
1.13 billion people worldwide, with a majority of cases
living in low- and middle-income countries.'?

OH is mainly due to the redistribution of substantial
blood volume (300-1,000 mL) pooling in the lower extre-
mities and splanchnic veins as a result of gravity, due to
assuming a standing position from a sitting or supine
position'” This causes a transient reduction in venous
return, a stroke volume and cardiac output, and finally
BP level."® Due to the substantial decrease in cerebral
blood flow, patients with OH often experience such symp-
toms as lightheadedness, dizziness, blurred vision, cogni-
tive blunting, tiredness, headache, and neck ache.!'*

Under healthy conditions, as a consequence of reduc-
tion in BP, baroreceptors located in the carotid sinus and
aortic arch are activated, resulting in stimulation of the
sympathetic nervous system and diminished activity of the
parasympathetic system, which increases heart rate, myo-
cardial contractility, and vascular tone.'> However, studies
have suggested that patients with chronic hypertension
may be at risk of developing OH because of altered sensi-
tivity of both baroreceptors and adrenergic receptors, espe-
cially when assuming an upright posture.”'® Inadequate
sympathetic response and desensitization of baroreceptor
reflex as consequences of prolonged hypertension might
contribute to BP reduction following standing up.

Though causes vary, OH commonly occurs in patients
with inadequate autonomic nervous system (ANS) adjust-
ment and can be due to drugs, depletion of intravascular
volume, and neurogenic problems.'” In essence, OH is
usually classified according to its etiopathogenesis into
neurogenic and non-neurogenic forms. Neurogenic OH is
determined by structural lesions of autonomic pathways

due to disorders affecting central or peripheral autonomic
structures, including Parkinson’s disease, diabetes mellitus
and chronic kidney disease.'

The presence of OH is associated with increased mor-
tality and morbidity.'* The reason for this is multifold, but
includes the consequences of repeated falls, resulting in
fractures, head injury, and their complications.'” OH is
said to be highly prevalent in older people, and as age
increases, the incidence of OH also increases.”'*

OH incidence increases exponentially after age 65
years, and its importance is likely to increase as our
population ages.'® OH is not only a cause of disability
and impaired quality of life but also associated with
a 2.6-fold increase in the risk of falls in the elderly."

Epidemiological studies have reported associations of
OH with coronary artery disease, stroke, and heart
failure.”*' The presence of OH doubles the risk of devel-
oping chronic kidney disease,*” and as an independent risk
factor, it is comparable to having coronary artery disease,
smoking, or hypertriglyceridemia.'®

Several studies have speculated that OH is strongly
associated with hypertension. Depending on age and coex-
isteing medical conditions and medications, OH preva-
lence among hypertensive patients is 13.4%-32.1%.%
Longitudinal epidemiological studies have identified OH
as an independent risk factor of cardiovascular morbidity,
including hypertension and all-cause mortality.”**> OH is
aggravated in elderly patients with multiple comorbidities
and taking numerous medications.®?® Diabetes is present
in about 40% of patients, as would be expected, given that
this is the most common cause of peripheral and auto-
nomic neuropathy. However, the most common comorbid-
ity among patients with OH is hypertension.® In healthy
elderly, the incidence of OH is about 2%, and this
increases to 5% in elderly with controlled hypertension,
but to 19% in those with uncontrolled hypertension.?”-*®
Furthermore, elderly with uncontrolled hypertension and
OH are at more than double the risk of falls.”®

In a retrospective cohort of hypertensive patients in
Italy, Di Stefano et al found that the prevalence of OH
was of 10.4% and increased in those aged 60 years.?” This
retrospective evidence showed that the presence of dia-
betes mellitus and chronic kidney diseases was signifi-
cantly associated with OH and that coexistence of
hypertension with OH complicated the management of
either condition, as the treatment of one can worsen the

other.
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The prevalence of OH among hypertensive patients in
Ethiopia has not been established. The present study thus
aimed to assess the prevalence of OH among male hyper-
tensive patients and identify risk factors related to OH in
these patients coming for routine BP checkups at the
of Gondar
Hospital chronic diseases followup clinic.

University Comprehensive  Specialized

Methods
Study Design, Setting, and Patients

This hospital-based cross-sectional study focused on male
hypertensive patients selected by systematic random sam-
pling coming for routine followup during April 10 to
June 30, 2021 at the
Comprehensive Specialized Hospital, Gondar, Ethiopia.

University Gondar of

The sample size required for this study was determined
using a single population—proportion formula with
assumptions of OH proportion of 0.5, since no previous
study had been conducted, 95% CI, and 5% marginal error,
yielding a sample size of 384. With a 5% nonresponse rate
assumed, the total sample was 403. All male hypertensive
patients who were unable to attain a standing position

with/without support were excluded.

Data-Collection Tools and Procedures

A total of 318 patients agreed to participate, and BP was
measured and recorded in the sitting position after 5 min-
utes’ rest and 3 minutes’ standing in a thermoneutral and
comfortable environment. Sociodemographic parameters,
behavioral characteristics, use of medications, and history
of OH symptoms were collected by structured interviewer-
administered questionnaires.

For each patient and for the first visit only variables
SBP, DBP, age (stratified into two groups: <40 years and
>40 years), degree of hypertension (controlled <140/90,
uncontrolled >140/90), and antihypertensive medica-
tions, considered both individually and in combination,
were recorded. BP was measured by manual sphygmo-
manometery with an appropriate cuff size. After 5 min-
utes’ sitting, BP was measured twice 1 minute apart
until stabilization, then at 3 minutes after standing
twice. The average of the last two SBP values measured
in the sitting position and the lowest of the two mea-
surements during standing were taken and analyzed.
A drop 220 mmHg in SBP within 3 minutes of standing
from sitting was taken as OH.

Data Analysis

Data were analyzed with SPSS 21 after being checked for
completeness. Bivariate and multivariate binary logistic
regression analyses were conducted to identify factors
associated with OH. Variables with P<0.25 on bivariate
logistic regression were further analyzed using multivari-
ate logistic regression. Strength of associations
is expressed in ORs and 95% ClIs. P<0.05 was taken to
be statistically significant. Descriptive statistics using
tables and texts are used to present the findings.

Ethics

Ethics clearance was obtained from the ethics review com-
mittee of the School of Medicine, University of Gondar
(433/2021), and was conducted in accordance with the
Declaration of Helsinki. Each participant was informed
about the purpose of the study, the importance of their
participation, and the right to withdraw from at any time
and informed written consent was obtained prior to data
collection. Privacy and confidentiality of information
given by each respondent was kept properly.

Results
Sociodemographic and Behavioral

Characteristics

Table 1 shows the sociodemographic and behavioral char-
acteristics of study participants. The median age of hyper-
tensive male patients on follow-up was 57 (25-96) years,
59 (18.6%) had had no form of education and were not
able to read or write, and 81 (25.5%) had had a formal
education at Ethiopian higher-education institutions.
A significant proportion were overweight (36.2%), and
more than half (53.8%) practiced some form of physical

activity on a daily basis.

Clinical Characteristics

Table 2 shows the patients’ clinical characteristics. Grade
and duration of hypertension, antihypertensive drugs (con-
sidered both individually and in combination), any form of
comorbidity, and BP in standing position after 3 minutes
were recorded. About 54% of patients had their BP con-
trolled (<140/90 mmHg), nearly 47% had a history of
hypertension >5 years, and a majority (93.1%) were taking
one or more antihypertensive medications. Diuretics were
the most widely prescribed drug type (25.7%). More than
half were taking more than one antihypertensive medica-
tion (polytherapy), about 40% had one or more coexisting
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Table | Sociodemographic and behavioral characteristics of

Table 2 Clinical characteristics of patients (n=318)

patients (n=318) n %
n %
Degree of hypertension Controlled 172 | 54.1
Age, years <40 28 8.8 Uncontrolled 146 | 46
>40 290 91.2
Duration of hypertension <5 years 168 | 52.8
Residence Urban 274 86.2 25 years 150 | 47.2
Rural 44 13.8
Antihypertensive medication Yes 196 | 93.1
Education llliterate 59 18.6 No 22 | 69
Reading/writing 48 15.1 Diuretics 76 | 25.7
Primary 67 21.1 B-blockers | 0.3
Secondary 63 19.8 Ca**-channel 25 8.4
Tertiary 8l 25.5 blockers
] ACE inhibitors 19 6.4
BMI Underweight 8 25 Combination 175 | 59.1
Normal 184 579
Overweight 115 36.2 Comorbidities Yes 126 | 39.6
Obese I 35 No 192 | 60.4
Current cigarette smoking Smoker 50 15.7 Comorbidity type Diabetes 74 233
Nonsmoker 268 84.3 mellitus
Cardiovascular | 32 10.1
Alcohol intake Yes 236 74.8 .
No 82 242 disease
Chronic kidney | 13 4.1
Physical activity Active 171 53.8 disease
Sedentary 147 45.2 Other/s 7 22
Orthostatic hypotension after 3 Yes 56 17.6
minutes’ standing No 262 | 824
diseases, with diabetes mellitus (23.3%) the commonest,
followed by cardiovascular diseases (10.1%).
Prevalence of Orthostatic Hypotension 95% CI 1.069-3.895) were significantly associated
OH prevalence among male hypertensive patients after 3 with OH.
minutes of standing was 17.6%. Almost all (96.4%) those
with OH were aged >40 years. Patients with uncontrolled Discussion

BP (>140/90) were significantly more likely (41%) to have
OH than those with controlled BP. About 66% that had
had hypertension >5 years showed hypotensive responses
when standing.

Factors Associated with Orthostatic

Hypotension
Table 3
analyses of factors associated with OH. Age, residence,

shows bivariate and multivariate logistic
alcohol intake, exercise habits, seated BP, and duration of
hypertension were associated with OH on bivariate logistic
regression analysis. Variables with P<0.25 were further
analyzed with multivariate logistic regression, and level
of BP in a seated position (AOR 2.08, 95% CI 1.125-

3.872) and duration of hypertension >5 years (AOR 2.04

The aim of this study was to determine the prevalence of
OH among male hypertensive patients on follow-up at the
of Gondar
Hospital. We collected data on all age-groups with

University Comprehensive  Specialized
a history of hypertension. In this study, we investigated
the prevalence of OH using only manometric criteria (SBP
changes only). OH was defined as SBP decrease of at least
20 mmHg within 3 minutes of standing from sitting.

The overall prevalence of OH was 17.6%. This is
comparable to a systematic meta-analysis study showing
prevalence of OH with hypertension of 20%.'” In
a 2007 US study, the commonest comorbidity among
patients with OH was hypertension, which is present in
approximately 70% of patients.® In a retrospective
cohort of hypertensive patients in Italy, Di Stefano
et al found that OH prevalence was 10.4% and increased
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Table 3 Bivariate and multivariate logistic regression analyses of factors associated with OH (n=318)
Orthostatic hypotension COR (95% CI) AOR (95% CI) P
Yes No
Age, years <40 2(3.6%) 26(9.9%) | (reference) |
240 54(96.4%) 236(90.1%) 2.97(0.68-12.9) 1.49(0.321-6.93) 0.6l
Residence Rural 13(23.2%) 31(11.8%) | |
Urban 43(76.8%) 231(88.2%) 2.25(1.09—4.65) 1.645(0.74-3.65) 0.22
Alcohol intake No 190(72.5%) 72(27.5%) [ [
Yes 46(82.1%) 10(17.9%) 1.74(0.84-3.64) 1.497(0.69-3.24) 0.30
Exercise No 147(56.1%) 1 15(43.9%) [ [
Yes 24(42.9%) 32(57.1%) 1.70(0.95-3.05) 0.76(0.39-1.48) 0.42
BP Controlled 21(37.5%) 151(57.6%) [ [
Uncontrolled 35(62.5%) 111(42.4%) 2.27(1.25-4.10) 2.08(1.12-3.87) 0.02*
Duration (Htn) <5 years 19(33.9%) 149(56.9%) | |
25 years 37(66.1%) 113(43.1%) 2.57(1.40-4.70) 2.04(1.07-3.89) 0.03*

Note: *P<0.05.

Abbreviations: COR, OR; AOR, adjusted OR; BP, blood pressure; Htn, hypertension.

in those aged 60 years and above.”” In a UK study, the
prevalence of OH among women was 28% and
increased in hypertension and age.”’ That study con-
cluded that uncontrolled hypertension, use of three or
more antihypertensives, and multiple comorbidities were
predictors of OH in older women.

Uncontrolled hypertension and duration of hyperten-
sion were independent factors associated with OH.
However, this study failed to associate age, obesity, anti-
hypertensive medications, or comorbidity other than
hypertension with OH, contrary to other studies.>'”’

Aging is an important factor in OH and its associated
symptoms.'*** The prevalence of OH varies greatly
depending on the population studied, and there were
conflicting results regarding aging and incidence of
OH, challenging the generally accepted consensus of
aging coupled with an increase in prevalence of chronic
diseases increases the occurrence of OH.® Nevertheless,
OH is said to be highly prevalent in older people. It
occurs in about 6% of healthy elderly, 18%—54% of
nursing-home residents, and up to 60% in hospitalized
elderly.” In a systematic review and meta-analysis
(n=24,967), the pooled prevalence of OH in community-
dwelling older people was 22.2%.’® In this study, 54
(16.9%) patients with OH ere aged >40 years, though
we failed to find a statistically significant association
between age and OH. This might have been because of

the age distribution and categorization of our study par-
ticipants (we included all hypertensive patients, irrespec-
tive of age, which was 25-90 years).

Cross-sectional and longitudinal epidemiological studies
have identified OH as an independent risk factor of cardiovas-
cular morbidity, including hypertension and all-cause
mortality.**** In the current study, seated BP level (AOR
2.08, 95% CI 1.13-3.87) was significantly associated with
OH (P=0.02). The odds of having OH among patients whose
BP was uncontrolled was higher than those with controlled BP.
In support of this finding, the incidence of OH in healthy
elderly with other studies was about 2%, but increased to 5%
with controlled hypertension and 19% in those with uncon-
trolled hypertension.””*® Furthermore, elderly with uncon-
trolled hypertension and OH have more than double the risk
of falls.”®

Another important finding of this study was the asso-
ciation between duration of hypertension and OH.
Hypertension for >5 years showed a significant association
with OH (AOR 2.04, 95% CI 1.07-3.89). Studies have
suggested that patients with chronic hypertension may be
at risk of developing OH because of altered sensitivity of
both baroreceptors and adrenergic receptors, especially
when assuming an upright posture.”'® Inadequate sympa-
thetic response and desensitization of the baroreceptor
reflex as a consequence of prolonged hypertension might
contribute to BP reduction following standing.
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OH is
A retrospective study in Italy showed that the presence

very common with coexistent diseases.

of diabetes mellitus and chronic kidney diseases was sig-
nificantly associated with OH.?* However, in the current
study there was no significant association between coex-
isting disease (eg, diabetes mellitus) and OH. This might
have been due to the small number of hypertensive
patients with other comorbidities and the duration of
these comorbidities not being known.

Limitations

This study has its limitations. First, it examined only male
hypertensive patients, making generalization to female
patients difficult. Second, we analyzed outcomes using
only manometric criteria (we did not assess the presence
of orthostatic symptoms). Finally, the study design was
cross-sectional, making it difficult to ascertain a cause-and
-effect relationship between OH and other variables.

Conclusion

The prevalence of OH among male hypertensive patients on
follow-up at the University of Gondar Comprehensive
Specialized Hospital was high. Uncontrolled hypertension
and duration of hypertension >5 years were factors associated
with increased prevalence of OH. Though we did not assess
the presence of orthostatic symptoms, careful control of BP is
warranted to minimize the likelihood of developing OH and
its complications. Further research is recommended to clarify
the degree of symptomatic OH among hypertensive patients.

Disclosure
The authors report no conflicts of interest in this work.
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