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Background: The postural drop in blood pressure caused by autonomic neuropathy in diabetes
mellitus is regarded as a risk factor for cardiovascular disease. The objectives of this study were to
assess the prevalence of orthostatic hypotension and its relation with hypertension in patients with
diabetes mellitus admitted in a tertiary care hospital. Methods: Two hundred indoor diabetic
patients were assessed. Lying and standing blood pressure of each patient was determined using
standard procedure for determination of orthostatic hypotension. Patients having orthostatic
hypotension were compared with those having no orthostatic hypotension for different clinical and
biochemical parameters using statistical program for social sciences. Results: Twenty-six percent
of the patients were found to have orthostatic hypotension. Fifty two percent of the total patients
showed hypertension. Proportion of hypertension in the patients having orthostatic hypotension
was more than those without orthostatic hypotension while other parameters showed no
difference. Conclusion: Orthostatic hypotension is a common phenomenon in our diabetic
patients admitted to tertiary care facilities. Diabetic hypertensive patients are more likely to have
postural drop in blood pressure as compared to diabetic normotensive patients.
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INTRODUCTION
Upon assuming upright posture from a supine position,
significant portion of blood gravitates in the lower
extremities, reducing venous return and cardiac output
leading to a fall in blood pressure and consequently
reduced cerebral perfusion. Normally this happening is
prevented by the interaction of several physiological
processes e.g. muscle pump and neurovascular and
neuro-humoral adjustments.1 Abnormality of any of
these adjustments will result in a fall in blood pressure
on standing from lying or sitting position. This is termed
as orthostatic or postural hypotension (OH). In addition
to old age, long standing hypertension and use of certain
medications, one of the most common causes of OH is
diabetes mellitus.
Diabetes mellitus being a worldwide problem
is still on the rise and its current estimated prevalence of
285 million people (6.4%) is expected to reach 438
million (7.8%) by 2030. According to latest figures from
International Diabetes Foundation, more than 7 million
people in Pakistan are currently suffering from diabetes
mellitus.2 Orthostatic Hypotension caused by autonomic
neuropathy in diabetic patients carries a high risk of
cardiovascular
mortality.3
Diabetic
orthostatic
hypotension usually has a neurogenic cause associated
with efferent involvement of the baroregulatory reflex
arc with damaged sympathetic vasoconstrictor fibres in
the splanchnic bed, muscle, and skin.4 Hypertension,
supine blood pressure, age and glycaemic control are
significantly related to orthostatic hypotension in
subjects with normal glucose tolerance, pre-diabetes,
and diabetes.5 The prevalence of orthostatic hypotension
in diabetic subjects varies extremely from 8.2 to 43%,

depending on the diagnostic criterion and study subject
selection.6,7 The purpose of the present study was to
investigate about the prevalence of OH among a group
of diabetic patients in our local setup and to know
whether coexistence of diabetes and hypertension
affected the occurrence.

MATERIAL AND METHODS
This cross sectional study was carried out in the
Department of Diabetes and Endocrinology at
Hayatabad Medical Complex Peshawar over a period of
six months. A total of 200 consecutively admitted adult
diabetic patients with ages between 20 and 70 years
were included. Patients having ketoacidosis, recent
myocardial infarction or stroke, serious and debilitating
illness, blood glucose levels below 70 mg/dl and above
400 mg/dl and lying blood pressure below 100/60
mmHg were excluded from the study.
After noting different anthropometric data,
relevant clinical history was taken and examination
performed. Blood pressure of each patient was
measured with a standard mercury sphygmomanometer
first in lying and then in standing position after waiting
for at least three minutes. Hypertension was defined as a
lying blood pressure of ≥140 mm Hg systolic and/or
≥90 mmHg diastolic.8 Orthostatic hypotension was
defined as a fall of ≥20mm Hg in systolic and/or ≥10
mmHg in diastolic blood pressure from lying to
standing position.9 Laboratory investigations included
random blood glucose levels, lipid profile, renal
function tests, electrocardiogram and other routine tests.
Relevant data was collected and analyzed in SPSS-10
for means and percentages. Chi-square test and student’s
t-test were used to compare the means and percentages
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in different groups. Cut-off value for the significance of
statistical difference was taken as 0.05.

RESULTS
A total of 200 subjects were examined. Male to female
ratio was about 1:2. Mean age and mean diabetes
duration was 48.3 years and 8.5 years respectively.
Mean random blood glucose level was 331 mg/dl. 55%
of the patients had hypertension. Orthostatic
Hypotension was noted in 26% of the patients.
Significantly more hypertensive patients were found
among those having OH than those having no OH (62%
vs 53%; p<0.5). General and clinical characteristics of
the patients are given in Table-1, while Table-2 shows
the overall status of blood pressure and orthostatic
hypotension. Table-3 compares characteristics between
patients having OH and having no OH.
Table-1: General and clinical characteristics of
study population
Variable
Number (%)
Total Number
200
Males
68 (34)
Females
132 (66)
Type 1
32 (32)
Type2
168 (84)
Age (years)
--BMI (kg/m2)
--Diabetes duration (years)
--Random blood glucose (mg/dl)
--Family history of diabetes
92 (46)
Smokers
17 (8.5)

Range
----------20–75
18.5–40
1–30
70–400
-----

Mean±SD
----------48.3±13.3
26.4±5.4
8.5±5.6
331±111
-----

Table-2: Blood pressure status of the patients
Orthostatic Hypotension
Hypertension
Systolic BP (mm Hg)
Diastolic BP (mm Hg)

Number
52
110
-----

% Range Mean±SD
26
----55
------- 100–210 131±25
--- 60–110
79±13

Table-3: Comparison of patients with and without
orthostatic hypotension
Orthostatic No Orthostatic
Hypotension Hypotension
(n=52)
(n=148)
p
Hypertension
32 (61.5%)
78 (52.5%) <0.05
Age (Yr)
49.7±10
47.8±13
NS
BMI (Kg/m2)
26.4±5
26.5±5
NS
Duration of Diabetes (Yr)
9.6±5
8.4±5
NS
Random blood glucose (mg/dl) 331±110
332±108
NS
(p<0.05= statistically significant; NS= statistically non-significant)

DISCUSSION
Diabetic autonomic neuropathy with abnormal
cardiovascular reflex has been associated with increased
mortality from unexpected sudden death and renal
failure. Orthostatic hypotension is one clinical
manifestation of diabetic autonomic neuropathy and is
also a significant risk factor for fall, syncope,
cardiovascular disease, and all-cause mortality.4,10 It has
been suggested that there are considerable differences in
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the prevalence and associations of OH in different
populations that are largely attributed to differences in
population characteristics and methodology.11
The prevalence of OH is lowest among
community-dwelling older adults (5–30%) and is
usually higher among hospitalized individuals (52–
69%) and those living in long-term care facilities
(50%).12 The present study was conducted in a tertiary
care hospital and we expected relatively higher
prevalence of OH. However the overall presence of OH
in this study is 26%. On the other hand, in a study by Jin
Shung et al, diabetic subjects had a significantly higher
prevalence (28.4%) of postural hypotension than nondiabetic controls.13 Our study herein has given
comparable results in this regard. However this is much
less than that mentioned in literature for the indoor
patients14 in spite of the fact that these patients were
diabetic as well. This is probably due to the age aspect
as our study included comparatively younger patients
(mean age 48.3 vs. 80 years). Some of the reported
studies have revealed that poor glycaemic control can
make diabetes mellitus more vulnerable to postural
hypotension.6 In our study mean blood glucose levels
remained similar in both OH and non-OH cases. This
can be explained because most of the subjects had
poorly controlled diabetes due to which no effect
occurred on mean blood glucose even after grouping
(Table-3).
Although the association between OH and
systemic hypertension has been challenged by the
results of some recent studies,15 our present study
showed that hypertension was more prevalent in OH
cases than in non-OH cases, a finding which is
consistent with many earlier studies.13,16,17 In a more
recently published study, raised blood pressure has been
reported to be strongly associated with OH regardless of
treatment status of diagnosed hypertension. Also in the
same study OH has been shown strongly associated
with the use of three or more anti-hypertensives and
multiple co-morbidities.18 As diabetes is a well known
cause of OH, our findings would suggest that
coexistence of hypertension with diabetes poses greater
risk of developing OH. However the possibility of the
use of antihypertensive medications as another reason of
comparatively higher occurrence of OH was not
considered in our study.
OH is not the only manifestation of autonomic
dysfunction in people with diabetes. Other features
include sweating disturbances, urinary control
abnormalities, gastric distension, diarrhoea, constipation
and erectile dysfunction in males. In one study the
prevalence of overall autonomic impairment was
reported as 54% in type-1 and 73 % in type-2 diabetic
patients with OH occurring in 8.4 and 7.4%
respectively.19 Similarly a local study conducted in
Rawalpindi has shown that 32% of the patients with
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abnormal cardiovascular function tests suffer from
autonomic symptoms including OH.20 This shows that
other features are not uncommonly presented in these
patients. Apparent reason for looking for OH is the more
objectivity and simplicity with which it can be detected
in contrast to other manifestations.
Some studies have shown negative association
of weight and a positive association of advancing age
and cardiovascular disease with OH.11 However, our
study has concluded that that although hypertension was
more prevalent in OH cases than in non-OH cases yet
there was no difference in age and BMI between the two
groups. Duration of diabetes and random blood glucose
levels were also without any apparent effect (Table-3).
Differences in prevalence of and associations with
orthostatic hypotension in the present study compared
with others may be largely attributed to differences in
population characteristics.
Lack of tests such as glycosylated
haemoglobin was a limitation in the present study but it
can be confidently mentioned that it has not adversely
affected the basic objectives of the study.
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CONCLUSION
Diabetic patients coming to the tertiary care hospitals
have a considerable percentage of OH. Coexistence of
diabetes and hypertension increases this fraction. These
patients deserve attention regarding evaluation by
simple measurement of standing compared to sitting or
lying blood pressure so that appropriate management
plan can be designed for minimizing the associated
morbidity and mortality. Moreover, there is a need to
further investigate the association of OH with other
factors such as age, sex, metabolic control, disease
duration and associated symptoms in diabetic patients.
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