
Med. Forum, Vol. 24, No. 10  October, 2013 58 

Frequency of Impaired Glucose 

Tolerance in Patients of Essential Hypertension in 

Tertiary Care Hospital, Larkana 
1. Muhammad Aslam Soomro 2. Ghulam Yasin Abro 3. Imdad Ali Ansari  

4. Sayed Aftab Ahmed Shah 5. Sayed Shafiq Rahman Shah 
1,2. Sen. Registrars of Medicine 3. Asstt. Prof. of Medicine 4. Prof. of Medicine 5. Sen. Registrar of Medicine, 

Chandka Medical College & Hospital Larkana  

ABSTRACT 

Objective: To determine the frequency of impaired glucose tolerance in patients of essential hypertension. 

Study Design: Descriptive Cross sectional study.  

Place and Duration of Study: This study was conducted at the Medical Outpatient department of Chandka Medical 

College Hospital Larkana, over one year period from February 2012 to February 2013.  

Materials and Methods: Total 171 patients of age 40-70 years having hypertension more than 2 years were 

purposively selected, while  Known cases of DM, secondary hypertension & metabolic syndrome were excluded. 

Oral glucose tolerance was performed on selected patients of essential hypertension and plasma glucose was 

measured 2 hours after giving 75 g of glucose to each patient. Patients with (2 hours plasma glucose) level of 140-

199 mg/dl were considered impaired glucose tolerance. Frequency was calculated for gender, number & type of 

medication & impaired glucose tolerance. The mean & SD were calculated for age, height, weight, BMI and 

duration of HTN. Stratification of age, gender, BMI & duration of hypertension done while applying Chi-Square 

with p value <0.05 as significant.  

Results: One hundred and seventy one (171) patients met the inclusion criteria with mean age of  53.42 + 8.059 

among those 104 were males (60.81%) while 67 were females (39.19%). Duration of hypertension ranged 3-15 

years with a mean duration of 7.47 ± 3.26 years. Mean Body mass index (BMI) was 25.95 ± 4.32, minimum BMI 

17.88 & maximum BMI was 39.91. Frequency of IGT was 39.2% (n=67). Mean serum glucose level at 2 hours in 

these patients was 159.33 ± 27.937 grams/dL. Males were more affected while age has little effect on IGT 

frequency. More the duration of hypertension more was the prevalence of IGT. BMI was significant effect modifier 

for IGT; in overweight & obese patients the frequency of IGT was much higher (40.58% in overweight & 69.23% in 

obese) than normal weight patients (27.78%). (p value <0.003). 

Conclusion: IGT is much frequent in essential hypertension. Hypertensive males, elder age, longer duration of 

hypertension, high BMI & use of more than one antihypertensive medicine are associated with higher rates of IGT. 

This study suggests that all the patients with essential hypertension should be scrutinized for blood glucose levels.  
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INTRODUCTION 

Hypertension is one of the most common conditions 

and is a major risk factor for stroke, myocardial 

infarction, vascular disease, and chronic kidney 

disease.1 Hypertension (HTN) is a trait as opposed to a 

specific disease and represents a quantitative rather than 

a qualitative deviation from the normal. HTN is a 

common health problem worldwide  with ongoing 

global increase in the incidence.1,2 

Approximately 25% of the adult population are affected 

with hypertension. Although historically defined as “an 

elevation of blood pressure” alone, hypertension is 

characterized by abnormalities of cardiac output, 

systemic vascular resistance, and arterial compliance.3 

According to the American Heart Association (AHA), 

approximately 75 million adults in the United States are 

affected by hypertension.2 

Despite extensive research over the past several 

decades, the etiology of most cases of adult 

hypertension is still unknown, and control of blood 

pressure is suboptimal in the general population.4 Due 

to the associated morbidity and mortality and cost to 

society, preventing and treating hypertension is an 

important public health challenge. Fortunately, recent 

advances and trials in hypertension research are leading 

to an increased understanding of the pathophysiology of 

hypertension and the promise for novel pharmacologic 

and interventional treatments for this widespread 

disease.5 

The aim of this study was to investigate and find the 

frequency of impaired glucose tolerance test in patients 

with essential hypertension as IGT is much frequent in 

patients with essential hypertension. 

In the several studies, the presence of a family history 

of diabetes, impaired glucose tolerance, hypertension 

(HTN), and an increase in BMI were found to be 

independent risk factors for the development of 

diabetes.6-8 It has been reported that changing one’s life 

style (to lessen obesity, increasing physical activities, 
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changing nutritional habits) causes a serious decrease, 

or at least a delay in the development of diabetes.9,10 

The morbidity and mortality due to cardiovascular 

system (CVS) disorders are increased in the Diabetes 

Mellitus (DM) group. They are also increased in the 

impaired fasting glucose (IFG) and impaired glucose 

tolerance (IGT) groups. Thus, the detection of IFG and 

IGT in patients has more diagnostic value.11-13 

Obesity, smoking, IGT, hyperlipidemia, and HTN are 

the risk factors for cardiovascular disease.14,15 It has 

been determined that hyper-insulinemia and an 

impaired glucose uptake in muscle cells are seen in 

essential HTN.16  

MATERIALS AND METHODS 

This cross sectional study was conducted at medical 

outpatient department of Chandka Medical College 

Hospital Larkana from febuary  2012 to febuaru 2013. 

Due  approval was obtained from ethics committee of 

the hospital to conduct this study. One hundred seventy 

one patients were enrolled in the study meeting the 

inclusion criteria of known cases of essential 

hypertension of either sex with duration of hypertension 

more than two years and on anti hypertensive treatment. 

Known cases of diabetes mellitus secondary 

hypertension and metabolic syndrome were excluded. 

Informed written consent was taken from all the 

patients visiting medical outpatient department of 

Chandka Medical College Hospital Larkana. Brief 

history was taken for the duration of HTN and 

medication used (confirmed by Physicians 

prescription). Height and weight were measured and 

BMI was calculated by dividing the weight in kg by 

height in meter square. 

The oral glucose tolerance test (OGTT) was performed 

on selected patients of essential hypertension and 

plasma glucose was measured 2 hours after giving 75 

grams of glucose to each patient.  Patients with 2 hour 

plasma glucose (2h PG) level of 140-199 mg/dL were 

considered as having impaired glucose tolerance (IGT).  

All stastical analysis were conducted with stastical 

package for social sciences (SPSS) for windows version 

19. Descriptive statistics were applied to calculate mean 

and standard deviation for age of patient, height, 

weight, BMI and duration of HTN. Frequencies and 

percentages were calculated for gender, number and 

type of medication and impaired glucose tolerance. 

Stratification was done with regards to age of the 

patients, gender, BMI and duration of hypertension to 

see the effect of these on outcome. Chi square test was 

applied to compare the effect of effect modifiers on 

outcome; P value of less than 0.05 was considered as 

significant. 

RESULTS 

One hundred and seventy one (171) patients met the 

inclusion criteria with mean age 53.42 + 8.059 were 

enrolled in the study. Among these 104 were males 

(60.82%) while 67 were females (39.18%). Duration of 

hypertension in these patients ranged 3 to 15 years with 

mean duration 7.47 + 3.26 years. Mean weight of 

patients was 73.54 + 10.13 kg. Minimum weight of 

patients was 52 Kg while maximum weight was 98 kg. 

Mean height of patient was 2.85 + 273 meter squares. 

Mean body mass index (BMI) on basis of these weight 

and height measurements was 25.95 + 4.32 with 

minimum recorded BMI 17.88 and maximum recorded 

BMI was 39.91. Table: 1 

Number of anti hypertensive medicine used by these 

patients were range 1 to 4, average patients used 2 anti 

hypertensive medicines. Table: 1.  

The study results show that 39.2% (n=67) patients were 

having impaired glucose tolerance when tested with 

OGT. Mean serum glucose level at 2 hours of giving 

loading dose was 139.17 + 28.039 grams/dL in all study 

patients. Table: 1. 

When analysed separately for two different categories it 

was noted that mean serum glucose for those who had 

impaired IGT was 159.33 + 27.937 g/dL. While among 

those who had normal OGTT, the mean glucose level 

was 126.18 + 19.048 grams/dL. Table: 1.  

Age group categorization showed that 29.8% (n= 51) 

belonged to 40-50 years of age. Seventy eight patients 

(45.6%) were in 51-60 years age group. Patients aging 

61-70 years were 24.6% (n=42). Table: 2. 

Sixty two (36.26%) patients were having hypertension 

since last upto last 5 years, 73 (42.69%) had 

hypertension from 6 to 10 years while the patients who 

had hypertension since 11 to 15 years were 36 

(21.05%). Table: 2. 

When categorized according to BMI, it was seen that 

42.11% were having normal weight (18.5-24.9), 

40.35% were overweight (25.0-29.9), 15.20% were 

obese (30.0 and above) while only 2.34% patients were 

underweight (BMI < 18.5).  

When stratified analysis was performed it was seen that 

gender has slight effect in frequency of IGT. Though 

the finding was not significant, it was found that 

40.38% males were positive with IGT as compared to 

37.31% females (P value = 0.406).Table: 2. 

Age affected the frequency of IGT as it was most 

frequently seen in of 51-60 years age group where 

almost half (47.4%) had impaired IGT, in patients of 

61-70 years it was lower (35.7%) & lowest among 40-

50 year patients i-e; 29.4%. (P value = 0.159). Table: 2. 

More the duration of hypertension more was the 

prevalence of IGT.  Accordingly IGT raised from 

32.26% in those having upto 5 years of hypertension to 

39.73% among those who had 6-10 years of 

hypertension and eventually upto 50% in those who had 

been hypertensive since 11-15 years  (P value = 0.220. 

Table: 2.  

A very significant effect modification was made by 

body mass index (BMI) of patients upon the impaired 
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glucose tolerance (IGT). It was seen that in patients 

who were underweight or had normal weight BMI the 

IGT was lower and remained upto 25% to 27.78%. as 

the BMI entered the range of overweight and obesity 

the frequency of IGT raised (i-e; IGT was 40.58% in 

overweight & reached upto 69.23% in obese patients 

with a P value < 0.003. Table: 2.  

The cross tabulation of number of antihypertensive 

medicine used by patient & frequency of IGT was 

expressed which revealed that with an increase in 

number of antihypertensive medicine used there was 

increased frequency of IGT among patients. It increased 

from 40.74% in 1 medicine users to 50% in those who 

used 4 antihypertensive medicine (P value = 0.643). 

Table: 2. 

Table No.1 Descriptive Statistics.  

n= 171 Minimum Maximum Mean Std. Deviation 

Age (Years) 40 70 53.42 8.059 

Duration of Hypertension 

(Years) 
3 15 7.47 3.26 

Height in meter squares 2.23 3.39 2.85 .273 

Weight in Kgs 52 98 73.54 10.13 

BMI 17.88 39.91 25.95 4.32 

Antihypertensive medicine being used 1 4 2.01 .888 

2 hour serum Glucose level in all 

study patients 

(mg/dl)  

 IGT Positive (mg/dl) (n=67) 

 IGT Negative  (mg/dl) (n=104) 

90 199 139.17 28.039 

140 199 159.33 27.937 

90 139 126.18 19.048 

 

Table No: 2: Relationship of Frequency of Impaired Glucose Tolerance Test with different variables.(n = 171) 

Variables  Impaired Glucose Tolerance Test P- VALUE 

Gender POSITIVE (%)  NEGATIVE  Total  

Male  42 (40.30) 62 (59.62) 104 (60.81%)  

0.046 Female 25 (37.31) 42 (62.69) 67  (39.19%) 

Age in years 

40-50 15 (29.4) 36 (70.6) 51 (29.8%) 0.106 

51-60 37 (47.4) 41 (52.6) 78 (45.6%) 

61-70 15 (29.4) 27 (64.3) 42 (24.6%) 

Effect of BMI  

under weight (<18.5) 1 (25%) 3 (75%) 4 (2.34%)  

 

< 0.003 
Normal weight  

18.5 – 24.9 

20 (27.78) 52 (72.22) 72 (42.11%) 

Over weight 

25.0 – 29.9 

28 (40.58) 41 (61.29) 69 (40.35%) 

Obese > 30.0 18 (69.23) 8 (30.77) 26 (15.20%) 

Duration of hypertension in years 

Upto 5 20 (32.26) 42 (67.74) 62 (36.26%)  

0.220 6-10 29 (39.73) 44 (60.27) 73 (42.69%) 

11-15 18 (50) 18 (50) 36 (21.05%) 

Number of anti hypertensive medicine 

1 22 (40.74) 32 (59.26) 54 (31.57%) 0.643 

2 25 (34.25) 48 (65.75) 73 (42.70%) 

3 14 (43.57) 18 (56.25) 32 (18.71%) 

4 6 (50) 6 (50) 12 (7.01%) 

 

DISCUSSION  

Essential hypertension is a common comorbid condition 

in patients with type 1 or type 2 diabetes when 

compared with the general population and in 75% of 

patients with the more prevalent form of diabetes type 

2.17 Likewise diabetes in patients of essential 

hypertension is diagnosed commonly. An estimated 3 

million Americans have both diabetes and 

hypertension.18,19 Studies have reported that the 
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prevalence of hypertension in Southern Pakistan is 

upto19%.20 while the prevalence of diabetes and IGT is 

upto 17.5%.21 

Left ventricular hypertrophy and coronary artery 

disease are much more common in diabetic 

hypertensive patients than in patients suffering from 

hypertension or diabetes alone. The combined presence 

of hypertension and diabetes concomitantly accelerates 

the decrease in renal function, the development of 

diabetic retinopathy and the development of cerebral 

diseases.22 Therefore it is of utmost importance that the 

patients diagnosed with one of these diseases must be 

scrutinized for other diseases and long term vigilance 

should be kept to prevent adverse outcome.  

The current study was undertaken to investigate and 

findout the frequency of impaired glucose tolerance 

(IGT) in patients of essential hypertension. Mean ± SD 

age of patients was 53.42± 8.059 years. The youngest 

patient in the study was 40 and the oldest was of 70 

years. Two third of patients (75.40%) were in the age 

group of 40-60 years. Although the frequency of IGT 

was higher in 51-60 years aged patients but the finding 

was not significant. These findings were in relevance 

with finding of local study by Ram K, et al 23 , who 

found that mean age ± SD was 55.72 ± 13.36 years. 

Tugrul A et al 24 found that mean age ± SD of the 

essential hypertension patients who had IGT was 51.1 ± 

6.4 years. 

Korhonen P et al 25 found that the mean age ± SD of 

IGT positive hypertensive patients was 60.37 ± 6.62 

years.  

Male to female ratio in this study was 1.5-5:1. Which is 

slightly higher than other studies (Korhonen P et al 25 

1:1; & 1.35:1 in Ram K et al 23). It was proved when 

the stratified analysis was done which significantly 

revealed that in males IGT was more prevalent 

(40.38%) than females (37.31%; p value = 0.046). 

Similarly Tugrul A et al 24 using logistic regression 

found that male were four times more prone to IGT (p = 

0.004, odd ratio = 4.194). This corresponds to the 

unsolved male preponderance of diabetes mellitus 

worldwide.26  

The current study found that among 171 selected 

patients of essential hypertension, 39.2% patients were 

having IGT. Which is slightly higher than Tugrul A et 

al 24 who found that 33% patients of essential 

hypertension had IGT, on the other hand  recent study 

in Finland; found lower prevalence of impaired glucose 

tolerance (25%).25 while higher rate was described by a 

Ram K et al 23 who found frequency of IGT in 46.2% of 

patients with essential hypertension. The lower rate 

described y Tugrul A et al 24 & Korhonen P et al 25 

included more of rural subjects, like the current study 

which was conducted in a tertiary care hospital at a 

major city of Sindh but its draining population is mostly 

rural. On the other hand the Ram K et al 23 who found a 

higher rate conducted the study in Karachi which is the 

largest urban dwelling of Pakistan.  

Other study which found a higher frequency of IGT in 

hypertensive patients were; Misra A et al 27 who found 

that in New Dehli, India (again a very thickly populated 

urban city) the frequency of IGT 70% overall 

hypertensive patients while Johson KC et al detected 

43.2% prevalence of IGT among hypertensive 

patients.28 In a recent study the Ramachandran A and 

coworkers did not agree with difference of urbanization 

regarding IGT and reported that town and city had 

similar prevalence of IGT and diabetes in southern 

India.29  

Mean ± SD serum glucose level in all hypertensive 

patients of current study was 139.17 ± 28.039 

grams/dL. Mean ± SD serum glucose level among IGT 

positive was 159.33 ± 27.937. Ram K et al 23 found that 

in patients of IGT the blood sugar values of 2 hrs with 

mean ± SD was 156.70 + 14.03 mg/dL. Further it was 

observed that although the mean serum glucose level 

among non IGT was lower (i-e 126.18 grams/dL) still it 

was on higher side and it is possible that some of these 

normoglycemic declared patients develop IGT or turn 

out to be IGT positive on very next OGTT screening or 

even at fasting glucose test. 

In several studies it has been observed that raised BMI 

was a strong risk factor for IGT in hypertensive 

patients. In our study about 56% patients were either 

overweight (BMI 25-29.9 Kg/m2) or obese (BMI 

>30Kg/m2) and among these patients the frequency of 

IGT was much higher (40.58% in overweight & 

69.23% in obese) than normal weight and underweight 

patients (27.78% & 25% respectively) (p value <0.003). 

It is evident from studies that there is a linear 

relationship between BMI and blood pressure.30 In 

middle-aged hypertensive individuals body weight 

frequently shows a progressive increase, which 

definitely hampers the glucose metabolism and thus 

causes IGT. In such patients weight stabilization is a 

most effective tool to treat hypertension and to prevent 

diabetes. Several studies have found an association 

between higher BMI and glucose intolerance in 

hypertensive patients. 25,24,27,31-33 

Mean duration of hypertension was 7.47 ± 3.26 years 

and the current study also found that duration of 

hypertension was also associated with IGT. Frequency 

of IGT increased with increasing duration of 

hypertension from 32.26% in patients of upto 5 Years 

history of hypertension to 39.73% among those with 6-

10 Years of hypertension and finally this rate increased 

upto 50% in patients who were hypertensive for 11- 15 

Years. In a study from Turki, Tugrul A et al 24  found 

that mean duration of hypertension was 8.9 ± 6 years in 

the IGT patients but it did not modify the frequency of 

IGT in cases and control group. Use of more than one 

antihypertensive medicine was associated with 

increased but fluctuating frequency of IGT than with 
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single drug but this  finding was not significant in 

current study. 

CONCLUSION 

Pakistan has a high prevalence of hypertension and 

diabetes mellitus therefore this study suggests that all 

the patients with essential hypertension must be 

scrutinized for blood glucose levels both fasting and 

random in order to diagnose hyperglycemia / IGT at an 

earliest possible time to minimize the burden of this 

disease which is caused by dual effects of hypertension 

and diabetes mellitus. 
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