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Abstract: Background: Orthostatic hypotension is a condition in which blood pressure drops abnormally when a person 

stands up from a sitting or a lying down position. It is a sustained reduction of systolic blood pressure of at least 20mmHg or 

diastolic blood pressure of at least 10mmHg within three minutes of standing or a head-up tilt to at least 60 degrees on a tilt 

table. Orthostatic hypotension has been observed in all age groups, but it occurs more in the elderly, especially in persons who 

are sick and frail. The burden of Orthostatic hypotension on public health is substantial, with a prevalence of 7% to 55% in the 

elderly and is higher in those with risk factors. The diagnosis of orthostatic hypotension is therefore important in the treatment 

of elderly patients. Methods: This cross-sectional study was designed to evaluate the prevalence of orthostatic hypotension in 

community-dwelling elderly in Anambra State, Nigeria. The study population was a 400 persons aged 60 years and older 

selected by multistage sampling method. Results: The total prevalence of OH was 14.8% (n=59). The prevalence of OH was 

related to presence of hypertension, diabetes, raised supine systolic and raised supine diastolic BP (P ≤ 0.05). Diabetics [OR: 

4.689 (95% CI: 1.121-19.984)] and those with supine diastolic hypertension [OR: 1.699 (95% CI: 0.401-7.209)] were more 

likely to have OH. Conclusion: The prevalence of orthostatic hypotension in 60 years and older adults in Anambra State was 

high and was found to be higher in hypertensives and diabetics. 
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1. Introduction 

Normally on standing, the blood vessels in the legs 

constrict to prevent blood from pooling in the legs. This 

vascular constriction improves the return of blood to the 

hearts and supports blood pressure during upright posture. 

When this normal blood vessel constriction fails to occur 

efficiently, there will be a drop in blood pressure on standing. 

It is usually caused by excessive fall of cardiac output and 

defective or inadequate vasoconstrictor mechanisms [1] 

Symptoms of orthostatic hypotension develop on assuming 

the erect posture or following a head-up tilt and usually 

resolve on resuming the recumbent position. They include 

lightheadedness, dizziness, blurred vision, weakness, fatigue, 

nausea, palpitations, tremulousness, headache, and neck pain 

[1]. Orthostatic hypotension is believed to be an important 

cause of generalized cerebral hypoperfusion leading to 

dizziness, syncope, and falls [2]. It may be a cause of focal 

cerebral hypoperfusion as manifested by transient ischemic 

attacks and may also be predictive of Ischaemic stroke [3].
 

Orthostatic hypotension has been observed in all age 

groups, but it occurs more in the elderly, especially in 

persons who are sick and frail [3]. Older patients show 

several changes in the complex autonomic regulation of 

blood pressure as part of the adaptations related to ageing. 

Older people are prone to the autonomic dysfunctions 

induced by chronic illnesses such as diabetes, Parkinson’s 

disease or pure autonomic failure and the use of several 
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medications like anti-hypertensive drugs is also common. 

Orthostatic hypotension is associated with significant 

morbidity in 30–50% of elderly persons with known risk 

factors, including age, medications like antihypertensives and 

certain diseases like diabetes [4]. The problem of orthostatic 

hypotension has until recently been almost exclusively 

associated with cerebrovascular diseases [5] but it also 

appears to be a common finding even in elderly persons 

without apparent organic disabilities [6]. 

As people age, the cardiovascular reflexes responsible for 

vasoconstriction on standing become less able to react 

quickly. Aging brains are also more susceptible to the effects 

of lower blood pressure [7]. The older someone is, the more 

sensitive to the lack of blood flow and oxygen to the brain. It 

can be anticipated that with the expanding older population 

and longer survival of people with chronic disease, the 

prevalence of OH may increase. The diagnosis of OH is 

significant: OH may underlie symptoms of cerebral 

hypoperfusion and may as well be a risk factor for falls, 

subsequent fractures and potential morbidity [8] leading to 

functional impairment, hospitalization and deleterious effects 

on functional activities of daily living, quality of life and 

increase in disability status in the elderly [9]. The presence 

and effects of co-existing disease states also increases the 

prevalence of orthostatic hypotension and its complications 

and this further reduces the quality of life in the elderly [10]. 

The diagnosis of orthostatic hypotension is therefore 

important for the treatment of elderly patients. Thorough 

knowledge about orthostatic hypotension in the elderly is 

important in proper assessment and treatment of the elderly 

by clinicians which will aid improvement of patient 

independence and functionality. 

In the literature, the prevalence of orthostatic hypotension 

varies greatly, depending on the population studied. 

Orthostatic hypotension is said to be highly prevalent in older 

people. In normal elderly subjects, the prevalence of 

orthostatic hypotension is reported to be between 4 and 33% 

[2]. A review of publications in Pub Med from 1980 to May 

2011 [11] showed that prevalence of orthostatic hypotension 

varied according to the characteristics of the subject, the 

settings of the study and the procedure of blood pressure 

measurements. It was also said to be associated with several 

geriatric problems; gait disorders, balance disorders, falls, 

cerebral hypoperfusion, transient ischemic attack, cognitive 

impairment, acute myocardial infarct and systolic hypertension. 

Only original studies were considered for analysis in this 

review. The prevalence of asymptomatic orthostatic 

hypotension is much higher than most clinicians would expect. 

A recent study of hypotension unawareness highlights this in 

patients with autonomic failure [12], though the criteria used to 

measure orthostatic hypotension was not within the approved 

definition of ≥ 20mmHg fall in systolic blood pressure, they 

used > 60mmHg fall. The condition of orthostatic hypotension 

in older patients is another example of a multifactorial genetic 

syndrome similar to delirium. In a hospital based study in 

Melbourne [13], Australia, on prevalence, associations, and 

risk factors for orthostatic hypotension in medical, surgical, 

and trauma inpatients, over all prevalence was found to be 23.7% 

though the sample size was 76. 

Orthostatic hypotension was implicated as a cause of 

syncope in 24% of patients presenting in emergency 

department of a primary and tertiary care hospital in 

Cantonal Switzerland [14]. This was a prospective study and 

the patients were followed up for 18 months but the blood 

pressure in this study was measured for up to ten minutes 

which is not in keeping with the definition of orthostatic 

hypotension. The prevalence of orthostatic hypotension in a 

study done in Taiwan [15], was found to be 15.9% among 

community dwellers 20 years and above and the prevalence 

increased with age. The findings in this study was same as 

that in a Korean study [16] done on a population with an age 

range of 40 years to 69 years which found prevalence in 

adults aged 40-44years to be 6.4% and those 65 to 69years as 

23.1%. These two studies [15, 16]
 
showed that there was an 

increase in prevalence of orthostatic hypotension as age 

increased, so there was a higher prevalence of orthostatic 

hypotension in elderly individuals.  

A restrospective study [9] in Israel on the influence of 

orthostatic hypotension on mortality among elderly patients 

discharged from an acute geriatric ward reported that 

prevalence of orthostatic hypotension was 34.2% in people 

60 years and above in keeping with the findings in other 

studies. This was a hospital based prospective study with a 

6% attrition rate and the prevalence of OH is higher with the 

sick and frail elderly. Data from a study [17] done to 

determine the prevalence of orthostatic hypotension in 

healthy, community-living, elderly individuals in contrast to 

those with known risk factors for the condition, showed 

prevalence for the entire population as 10.7%. In the group 

with risk factors, the prevalence was 13.7% and 6.4% in the 

group without risk factors [17]. Another study [18] in Israel 

on elderly people 60 years and above who were admitted to 

an acute geriatric ward during a 2-year period to estimate the 

prevalence of BP changes among elderly in-patients found 

prevalence of OH to be 39.2% and 18.5% for those who had 

a systolic blood pressure drop of between 10 to 19mmHg. 

This shows that there is an increased risk of developing 

orthostatic hypotension in those with delayed orthostatic 

hypotension (a fall in blood pressure on standing that occurs 

after the crucial three-minute cut off point) [1]. The 

prevalence of orthostatic hypotension in a community-

dwelling elderly population enrolled in a cardiovascular 

health study [2], in Tennessee was relatively high: 16.2% for 

asymptomatic orthostatic hypertension and 18.2% when 

symptomatic orthostatic hypotension was included.
 

The first study that examined the epidemiology of 

orthostatic hypotension among hospitalized patients in USA 

[19], found that orthostatic hypotension-related 

hospitalization rates increased exponentially with age and 

were consistently higher in elderly males compared with 

females. Also the burden of orthostatic hypotension in 

geriatric wards and elderly community dwellers had 

prevalence of 68%, and 6% respectively. The high prevalence 

of orthostatic hypotension among institutionalized patients 
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likely reflects the presence of multiple risk factors such as 

neurodegenerative diseases known to cause orthostatic 

hypotension and the utilization of vasoactive medications 

that may impair proper response to postural changes [17]. 

There is currently no known study done in Africa on the 

prevalence of orthostatic hypotension in the elderly but 

studies have been done on the prevalence of orthostatic 

hypotension in medically ill patients. A cohort of diabetics 

were studied in Enugu on the frequency and pattern of 

cardiovascular autonomic neuropathy (CAN) in type 2 

(diabetes mellitus) DM patients which had a prevalence of 

3.9% [20], though the study was hospital based and the 

sample size was small (70). Another hospital based study 

done in type 1 diabetes clinic in Lagos found the prevalence 

to be 46.2% [21] but also had a small sample size (26) which 

can affect the generalizability of the study. The prevalence of 

orthostatic hypotension was also found to be 23.3% [22], 

among Diabetes mellitus patients in a diabetes clinic in 

Enugu, South East Nigeria with a small sample size of 70.
 

2. Methods 

STUDY AREA 

This study was conducted in Anambra State, South Eastern 

region of Nigeria. 

SAMPLING TECHNIQUE 

The study was a community based cross-sectional study 

done through a multistage sampling method. 

DATA COLLECTION  

Data was collected with the aid of an interviewer-

administered semi- structured questionnaire. Anthropometric 

data (weight, height) was obtained using weighing scale and 

stadiometer. Random blood sugar was measured using 

glucometer. Blood pressures was measured with a mercury 

sphygmomanometer following a standardized protocol by The 

Seventh Report of the Joint National Committee on Prevention, 

Detection, Evaluation, and Treatment of High Blood Pressure 

[23]. Supine measurements were taken after at least 5 minutes of 

rest in the supine position on the health centre examination 

couch. Standing measurements were taken at 0 and 2 minutes 

after standing. BP measured at 0 minutes was taken at the 

moment after rising from the supine to standing positions 

(usually within 15 seconds from the last supine measurement). 

ANALYSIS  

Data analysis was done using Statistical Package for the 

Social Sciences (SPSS) software version 21. The prevalence 

of orthostatic hypotension among the elderly patients was 

calculated, and also the prevalence in diabetics and 

hypertensives. The means of the supine and standing systolic 

and diastolic blood pressure of participants with and without 

orthostatic hypertension were compared with the one sample 

t-test. The differences between the mean seated and mean 

erect systolic blood pressure of participants with and without 

orthostatic hypertension was compared with the paired t-test. 

A p- value of ≤ 0.05 was considered statistically significant. 
Ethical clearance was obtained from ethics committee of the 

Nnamdi Azikiwe University Teaching Hospital Ethical 

Committee (NAUTHEC). A written informed consent was 

obtained from the participants after a detailed explanation of the 

procedures involved. Those that could not read or write, thumb 

printed. Confidentiality was assured by not using names but 

numbers and participation was voluntary. They could withdraw 

verbally. Permission to conduct the study was sought for and 

obtained from Traditional rulers and the Officials of the town 

unions. We wish to point out the following limitations in this 

study: The prevalence of orthostatic hypotension is higher in the 

sick and frail who were excluded from the study because of 

inability to stand on their own.  

Blood pressure was taken only once during the day. 

Literature indicates that OH varies over the course of the day. 

SAMPLE SIZE  
Sample size was determined using the formula for sample 

size determination in a finite population [23]. 

n = z
2
 p (1-p) / e

2
 

Where: 

n = Minimum sample size when target population > 10,000 

Z = Standard normal deviate at 95% confidence interval= 

1.96 

p = prevalence of orthostatic hypotension in community 

dwelling elderly in Finland [24] = 34% 

e = degree of accuracy desired = 0.05  

∴ n= 1.96
2
 X 0.34 (1- 0.34)/.05

2
 

= 344.8 

n = 345 

Sample size is 345.  

Anticipating a non-response rate (f) of 10%, the adjusted 

sample size to be selected (ns)  

= 
�

���
 

= 345/1.0 -0.1 = 383.3 ≈ 384 

∴ n= 384 

3. Results 

Table 1. Demographic characteristics of the study population.  

Characteristics Frequency Percentage (%) 

Sex   

Male 191 47.7 

Female 209 52.3 

Total 400 100.0 

Age   

60-64 99 24.7 

65-69 82 20.5 

70-74 89 22.3 

75-79 62 15.5 

80+ 68 17.0 

Total 400 100.0 

Mean (SD); 70.62 (7.967)   

Occupation   

Active trader 79 19.7 

Retired trader 55 13.8 

Active civil servant 2 0.5 

Retired civil servant 35 8.8 

Active farmer/artisan 132 33.0 

Retired farmer/artisan 97 24.2 

Total 400 100.0 
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The socio-demographic characteristics of the respondents 

in all the eight towns is shown in table 1. There were more 

females 209 (52.3%) than males 191 (47.7%) in the study 

population. The study population has a mean age of 70.62 ± 

7.967. The age group 60 to 64 years were the most 99 

(24.7%) and they were mostly active farmer/artisans-132 

(33.0%). 

Table 2: Out of the 400 people enrolled in this study, 59 

had orthostatic hypotension. The prevalence of orthostatic 

hypotension in this study population was 14.8%. 

Table 2. Prevalence of orthostatic hypotension in the study population.  

Characteristics Frequency Percentage (%) 

OH 59 14.8 

NOH 341 85.2 

Total 400 100 

OH – with orthostatic hypotension 

NOH – without orthostatic hypotension 

 
Figure 1. Prevalence of orthostatic hypotension by location. 

Figure 1: Nkwelle- ezunaka had the highest prevalence (32.1%) while Neni had the lowest (6.4%). 

Table 3. Odds ratios of OH with hypertension, diabetes, supine systolic and supine diastolic hypertension. 

Variables 
OH NOH 

OR 95% CI P- value 
N= 59 (%) N = 341 (%) 

Hypertensives 56 (94.9) 287 (84.2) 0.801 .406, 13.984 .027 

Diabetics 6 (10.2) 84 (24.6) 4.689 1.121, 19.610 .012 

Hypertensive Diabetics 5 (8.5) 71 (20.8) 2.840 1.095,7.364 .032 

SSTHT 54 (91.5) 242 (71.0) .931 .084, 10.327 .001 

SDTHT 48 (81.3) 125 (36.6) 1.699 .401, 7.209 .000 

SSTHT – supine systolic hypertension SDTHT – supine diastolic hypertension 

In table 3 diabetics were about 5 times more likely to have 

OH than non diabetics (OR:4.689, CI:1.121-19.610, p = 

0.012), those with both hypertension and diabetes were about 

3 times more likely to have OH than those without 

(OR:2.840, CI:1.095-7.364, p= 0.032) and those with supine 

diastolic hypertension were about 2 times likely to have OH 

than those without supine diastolic hypertension (OR:1.699, 

CI:0.401-7.209, p= 0.000). 

4. Discussion 

Orthostatic hypotension is described as a common disorder 

in the elderly, particularly in the acute medical setting. 

Results from this study showed the prevalence of orthostatic 

hypotension in community dwelling elderly aged 60yrs to 

98yrs in Anambra State. Orthostatic hypotensionwas found in 
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14.8% of this elderly population. Studies reveal that the 

prevalence of orthostatic hypotension varies greatly, 

depending on the population studied and several 

methodological factors. In normal elderly subjects, like those 

in the present study, the prevalence of orthostatic 

hypotension is reported to be between 4 and 34% in studies 

done in the USA [2] among community dwelling non 

institutionalised persons 65years and older, and among a 

random sample of persons aged 75 years and older in the 

City of Kuopio, Finland [24] The findings from this study is 

consistent with it. This may be due to the high percentage of 

hypertensives (85.7%) in the study population and 

hypertension being a risk factor for orthostatic hypotension. 

Previous studies [2, 3, 4] have shown an increase in the 

prevalence of orthostatic hypotension with advancing age. 

This trend was not found in our study population aged 60 

years and older (P = 0.402), though those in age group 60 to 

64 were the most (27.1%) among those with OH, followed by 

those in age group 65 to 69 (23.7%), age group 75 to 79 

(20.3%), age group 80 and above (15.3%) and age group 70 

to 74 (13.6%). 
The findings was consistent with the study [17] done 

among community-dwelling elderly in the USA, who visited 

a senior citizen health screening programme and found no 

relationship between orthostatic hypotension and age. In 

contrast, in a cardiovascular heart study [2] done in the USA 

on men and women 65years and above found increase in 

prevalence of OH to be associated with increase age in their 

bivariate analysis but age was not found to be a predictor of 

OH in their multivariate analysis. Rutan et al [2] concluded 

that increased risk of OH may not be a normal aspect of 

ageing but appears associated because older people have 

higher prevalence of conditions that are related to OH. 

Gender differences in orthostasis have been described but the 

mechanism involved are still uncertain. It has been reported 

that women are more susceptible to orthostatic intolerance 

following spaceflight [25] and after head down tilt 

experiments [26]. Though studies have shown that gender 

difference in cardiovascular regulation induce lower 

tolerance in women [27] but this present study showed that 

there is no statistically significant difference in gender 

between those who have and those who do not have OH. This 

shows that there was no difference in the prevalence of OH 

between men and women and this is consistent with other 

studies [24]. The Study [28], done among 12 men and 8 

women in centre for human aerospace in Texas concluded 

that though orthostatic response was more frequent in women 

than in men, it is not specifically gender dependent. At 

Johnson’s space centre USA, the study [29], done on 

Astronaut corps – 30 men and 5 women, also concluded that 

women are more susceptible to orthostatic stress due 

probably to the presence of oestrogen (all the women were 

premenopausal) and its effect on vascular functions, their 

smaller body size and muscle mass, though these studies [28, 

29] had small sample sizes. 

Studies [31, 32, 34] have shown that hypertension is a risk 

factor for OH and our study demonstrated similar results. 

There were 343 (85.7%) hypertensives, 56 (16.3%) of them 

had orthostatic hypotension. There was statistically 

significant difference between hypertensives with OH and 

non hypertensives with OH. The results also revealed that 

among those found to have orthostatic hypotension, 91.5% 

had supine systolic hypertension and 81.3% had supine 

diastolic hypertension while those with supine diastolic 

hypertension were about 2 times more likely to have OH than 

others (OR – 1.699). This is in keeping with findings from 

studies done in Taiwan [15] and Boston [32] that showed 

higher prevalence of OH among those with hypertension and 

especially in those with supine hypertension. The association 

between Diabetes mellitus and OH was statistically 

significant in our study and diabetes was found to an 

independent risk factor for orthostatic hypotension and the 

diabetics were about 5 times more likely to have OH than 

those without (OR- 4.689). The presence of comorbidity 

(hypertensive diabetics) had a statistically significant 

association with having OH and hypertensive diabetics were 

found to be about 3 times more likely to have OH than others 

without (OR - 2.840). This shows that having both diabetes 

and hypertension is an independent risk factor for OH. These 

findings are also consistent with previous studies [35, 36, 38]. 

A study done in Pakistan [35] among admitted adult diabetic 

patients with ages between 20 and 70 years found the 

prevalence of OH to be 26%. A 10-year follow-up 

retrospective analysis of data collected from the outpatients of 

Diabetology office in Slovakia [36] on Orthostatic hypotension 

in diabetic patients found that diabetes mellitus (both type 1 

and type 2) was positively associated with the presence of OH. 

The study done among diabetics in Japan [37] found 

prevalence of OH to be 7% and their multivariate analysis also 

revealed that the association remained significant after 

adjustment for the treatment and duration of diabetes, age, sex 

and body mass index. The study done in Morocco [39] to 

determine if OH is more prevalent in hypertensive diabetics 

than in normotensive diabetics, OH was found in 42.3% of 

hypertensive diabetics while 13.6% of normotensive diabetics 

had OH with a statistically significant association. 

5. Conclusion and Recommendation 

The prevalence of orthostatic hypotension in 60 years and 

older adults in Anambra State was high and was found to be 

higher in hypertensives and diabetics. Hypertension, supine 

systolic BP, supine diastolic BP, supine systolic hypertension 

and supine diastolic hypertension were significantly 

associated with OH and diabetes and supine diastolic 

hypertension were independent risk factors of OH. The need 

for testing OH in patients aged 60 years and older regardless 

of the BP levels in a supine position so as to prevent falls and 

other problems associated with OH in the elderly is highly 

recommended. Elderly persons with hypertension or diabetes 

mellitus should receive regular monitoring of supine and 

upright blood pressure in order to detect orthostatic 

hypotension and prevent its complications. 
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