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ABSTRACT 

Objective: to compare the frequency of orthostatic hypertension in type 2 diabetic and non diabetic patients. 

Study Design: A cross sectional comparative study  

Place and Duration of Study: This study was conducted in a private tertiary care hospital of Karachi in 2011.  

Materials and Methods: The patients suffering with type 2 diabetics were taken as cases and non diabetic patients 

as control with age and sex matched in a ratio of 2:1. After taking inform consent socio demographic data of the 

participants were recorded on a pre structured questionnaire. The findings of SBP and DBP were taken in sitting, 

supine and standing position. Blood samples were taken with fasting to test HbA1c, total cholesterol, HDL 

cholesterol, triglyceride and creatinine.  

Results: Over all 250 diabetic types 2 patients and 125 non diabetic patients were included in the study. The 

orthostatic hypertension was higher in normotensive type 2 diabetic patients as compared to non-diabetics (16.9% 

vs. 2.8%, p<0.01). However it was not found statistically significant in hypertensive cases of both the groups. 

Orthostatic induces a mean increase in SBP and DBP in type 2 diabetic as compared to non diabetics. Serum 

triglyceride level was also found higher in OHT diabetic patients as compared to non diabetic patients. 

Conclusion: Orthostatic hypertension is a complication in normotensive diabetic patients as compared to non 

diabetic patients and it may associate with early stage of neuropathy. It can cause sustained hypertension and other 

complications. So physicians treating type 2 diabetic patients should take care of it. 

Key Words: orthostatic hypertension, type 2 diabetic co morbidity, hypertension,:   

INTRODUCTION 

Diabetic is called the mother of all co-morbid 

conditions. Orthostatic Hypertension (OHD) is one of 

them which are mostly ignored by the physicians. It 

was firstly discovered by Dr. David HB Streeten. 

Orthostatic hypertension or Postural hypertension is a 

condition, when sudden change occurs in blood 

pressure of a person from sitting position to standing 

position1.  It is diagnosed if the systolic blood pressure 

(SBP) rose by 20 mmHg or more from sitting position 

to standing position 2, 3. It is not proved till now that 

why it is being happened but it is alpha energic 

activities of a person which may be the major patho-

physiological mechanism of orthostatic hypertension 

especially in elderly hypertensive cases4. According to 

a study5, its prevalence was found  just 1.1% in the 

population. However it was determined that its risk may 

increased with age and in a study it was 16.3% in older 

hypertensive patients6. It causes gravitation shift in 

circulating blood thus reduces venous return for heart. 

Due to this, a fall in stroke volume reduces the pulse 

pressure 7, 8. But in type 2 diabetic patients, it is shown 

occasionally disturbance of parasympathetic autonomic 

regulation which proceeding overt automatic 

neuropathy. Thus orthostatic hypertension may develop 

into sustained hypertension which develops vascular 

complications in long term poor control of blood 

glucose level 9, 10. 

As the importance of orthostatic hypertension has not 

yet been reported clinically, so this study was develop 

to establish through comparison the frequency of it in 

type 2 diabetic and non-diabetic patients. 

MATERIALS AND METHODS 

A cross section comparative study was conducted in 

2011in a private tertiary care hospital of Karachi. The 

patients (cases and controls) were selected from the 

OPD of the hospital. According to the prevalence of the 

disease, we have selected type 2 diabetic cases and non 

diabetic controls with age and sex matched in a ratio of 

2:1. Patients taking any hypertencive medication were 

not included in the study. Orthostatic hypertension 

(OHT) was taken if increase in systolic blood pressure 

(SBP) from <140 to ≥140mmHg and diastolic blood 

pressure (DBP) from <90 to ≥90 mmHg after standing 

from supine position. A pre structured, pre tested 

questionnaire was used to collect the data which record 

information regarding socio-demographic, clinical 

findings, X-ray chest and cardiograms result and 

laboratory findings. BMI was calculated by taking 

height and weight. The measurement of blood pressure 

was taking by applying the apparatus on the arm in 

sitting, spine and standing positions. Supine blood 

pressure was measured 3-5 minutes after lying on bed 

and remeasured one minute after standing. Two reading 

were taking for each one and average was noted. The 

collected data was analyzed through computer using 
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SPSS version 16.0. Mean and standard deviation was 

calculated for each quantitative variables like age, pulse 

rate SBP, DBP, BMI and other lab findings. 

Independent T-test was applied to assess the 

significance of the variables. Frequencies and 

percentages were calculated for qualitative variables. 

RESULTS 

Over all 375 persons were included in the study that 

fulfills our inclusion criteria. Out of these 250 were 

type 2 diabetic patients and 125 were age and sex 

matched non diabetic patients. The patients were 

selected from the OPD.  The mean age was 49.6 ± 7.2 

years and 45.2 ± 9.3 years in diabetic and non diabetic 

cases. The family history of hypertension was found 

more than double in diabetic patients as compared to 

non- diabetic patients. The duration of diabetic was 

4.7± 3.9 years. In both the groups, smokers were nearly 

equal but BMI was higher in diabetic patients as 

compared to non-diabetic cases. (Table I) 

Table No.1: Comparison of basic information of the 

participants in type 2 diabetic and non diabetic. 

S.no Basic 

information 

Diabetic 

cases 

Non 

diabetic 

cases 

1. Age 49.6 ± 7.2 45.2 ± 9.3 

2. Family history of 

hypertension 

26.2% 12.9% 

3. Duration of 

diabetic (in 

years) 

4.7±  3.9 --- 

4. Smokers 44.2% 45.9% 

5. BMI (Kg/m2) 27.3 ±  2.9 21.7±  1.6 

Table No.2: Comparison of OHT in diabetic and non diabetic patients 

S.no Group  Orthostatic 

hypertensive 

Orthostatic 

hypotensive  

Orthostatic 

normotensive 

1. Diabetic patients (250) 100% 

a) Hypertensive (84) 100% 

b) Normotensive (166) 100% 

41 (16.4%) 

13 (15.5%) 

28 (16.9%) 

23 (9.2%) 

6 (7.1%) 

17 (10.2%) 

186(74.4%) 

65 (77.4%) 

121(72.9%) 

2. Diabetic patients (125) 100% 

a) Hypertensive (17) 100% 

b)Normotensive (108) 100% 

6 (4.8 %) 

3 (17.7%) 

3 (2.8%) 

7 ( 5.6% ) 

4 (23.5%) 

3 (2.8%) 

112(89.6%) 

10(58.8%) 

102 (94.4%) 

P< 0.001 diabetic normotensive v/s non diabetic normotensive 

Table No.3: Comparison of mean with standard deviation of clinical findings between diabetic and non 

diabetic cases. 

 Diabetic 

OHT 

Diabetic Hyper/ 

hypotensive 

without OHT 

Diabetic 

normotensive 

Non diabetic 

OHT 

Diabetic Hyper/ 

hypotensive 

without OHT 

Diabetic 

normotensive 

SBP 128 ± 9 136 ± 8 120 ± 12 120±  7 123±  9 115 ± 8 

DBP 84±8 89±9 76±6 76±4 80±3 72±10 

Pulse Rate 74±11 75±8 72±5 73±8 76±5 73±9 

Table No.4: Comparison of mean laboratory findings with standard deviation in type 2 diabetic and non 

diabetic patients. 

 Diabetic OHT Diabetic 

Hyper/ 

hypotensive 

without OHT 

Diabetic 

normotensive 

Non diabetic 

OHT 

Diabetic 

Hyper/ 

hypotensive 

without OHT 

Diabetic 

normotensive 

HbA1c 7.6 ± 1.7 7.5±  1.4 7.3  ±1.1  5.2±  1.1 5.1±  0.9 4.9±  1.2 

Total 

cholesterol 

5.6±1.1 5.8±1.2 5.2±0.9 4.7±0.9 4.8±0.6 4.7±0.8 

HDL 

cholesterol 

1.3±0.3 1.4±0.4 1.3±0.2 1.4±0.6 1.5±0.9 1.3±0.8 

Triglyceride 2.7±1.7 2.8±2.1 2.2±0.9 1.6±1.1 1.5±0.9 1.3±0.8 

Creatinine 0.7±0.2 0.7±0.3 0.6±0.1 0.8±0.1 0.8±0.2 0.7±0.1 

The prevalence of OHT was found significantly higher 

in diabetic hypertensive, and normotensive and non 

diabetic hypertensive (15.5%, 16.9% and 17.7%) as 

compared to only 2.8% in non diabetic normotensive 

cases. In diabetic cases, 84 (33.6%) were hypertensive 

as compared to 17 (13.6%) in non diabetics. In 

diabetics’ patients, overall 41 patients were found OHT 

patients out of which majority 28 were from 

normotensive cases. Against this in non diabetic cases 

only 6 were found OHT patients and it found in equal 
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number (3 in each) in hypertensive and normotensive 

cases. The results were found statistically significant at 

P<0.001 as compared to normative cases of both the 

groups (Table 2) 

According to the analysis of the clinical findings, the 

mean SBP, DBP and Pulse rate were found almost 

higher in diabetic as compared to non diabetics  

(Table 3). 

Regarding laboratory findings, HbA1c was higher in 

OHT diabetic cases. Createnine was found almost equal 

in both groups. However total cholesterol and 

triglyceride was higher in diabetic cases (Table 4). 

DISCUSSION 

Orthostatic hypertension (OHT) is an indicating 
problem of sudden high blood pressure. In a study 
8 it was reported that the prevalence of OHT in 
normotensive non diabetic cases was only 4.2% in 
2000 aviators. Although it is more than the results 
of our study where it was found only 2.8%. 
However the major finding of the present study 
was the high prevalence of OHT in diabetic 
patients (six fold) compared with in non diabetic 
subjects. In particular, the prevalence of OHT in 
normotensive diabetic patients was higher than in 
normotensive non diabetic subjects. 8.  
In a study conducted by Kario and others, 12 it is 
reported that among 110 asymptomatic elderly 
hypertensive patients without treatment, 7.2% had 
OHT. In another study13 conducted on 1800 
patients suffering with hypertension the 
prevalence of OHT was found around 10%. 
Therefore, it could be concluded that OHT is 
relatively common phenomenon in hypertensive 
patients. In our study, the prevalence of OHT in 
hypertensive cases was high not only in diabetic 
patients but also in non diabetic subjects. In 
contrast, in normotensive cases, the prevalence of 
OHT was high in diabetic patients with normal 
sitting blood pressure.  
In western countries only a few studies have been 
conducted to investigate the pathogenesis of 
OHT13, 14, 15. It is known that the likely mechanisms 
of OHT include not only excessive venous pooling, 
with an initial drop in cardiac output followed by 
overcompensation with an excessive release of 
catecholamines13; but  nephroptosis, with 
orthostatic activation of the renin-angiotensin 
system14 and vascular adrenergic hypersensitivity 
15. However none of the diabetic patients with OHT 
had microalbuminuria suggestive of nephroptosis. 
They  had a reduced mean time of vibration 
perception as compared to those without OHT, 
suggesting the presence of neuropathy. The levels 
of serum triglycerides remains on high level in 
patients with OHT but it was similar to those in 
hypertensive patients without OHT. Hyper 

triglyceridemia is a hallmark of the insulin 
resistance syndrome 16-18, which is associated with 
overstimulation of sympathetic nervous system 
activity19. In this regard, treatment of autonomic 
neuropathy in diabetic patients with tolrestat, an 
aldose reductase inhibitor, is reported to reduce 
orthostatic elevation of blood pressure20. With the 
result, the hypersensitivity of the cardiopulmonary 
baroreflex and sympathetic nervous system may 
contribute to the pathogenesis of OHT in the 
diabetic state.  
In a report of Joint National Committee on 
prevention, detection, evaluation and treatment of 
high blood pressure10, the high prevalence of OHT 
supports the importance of high normal blood 
pressure as a risk for coronary heart disease in 
diabetic patients. In another study,conducted by 
Payen and others, 21, 22 reported that OHT may be a 
determining factor for development of sustained 
hypertension. Although the prognosis of OHT is 
not well defined, the increased mean CTR in 
patients with OHT to a level similar to that in 
hypertensive patients implies that OHT may 
accelerate vascular injury. 

CONCLUSION 

Orthostatic hypertension is a complication in 

normotensive diabetic patients as compared to non 

diabetic patients and it may associate with early stage 

of neuropathy. It can cause sustained hypertension and 

other complications. So physicians treating type 2 

diabetic patients should take care of it. 
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