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INTRODUCTION
Type 2 diabetes is a global health problem and its
prevalence is gradually increasing. Worldwide, 415 million
people are affected with diabetes and it is estimated that
this number will grow to 642 million by year 2040, unless
measures are taken to control the disease. In Pakistan
6.9 million people are being affected.1
Diabetes mellitus has prolonged intermediate phase
known as prediabetes characterised by impaired fasting
glucose and impaired glucose tolerance.2 IFG is an
intermediate state of hyperglycemia in which glucose
levels are not high enough to meet criteria for diabetes
but are too high to be considered normal.3 WHO criteria
for IFG differs from ADA criteria. WHO criteria define IFG
as fasting plasma glucose level from 6.1 mmol/l (110
mg/dl) to 6.9 mmol/l (125 mg/dl); while according to the
ADA criteria, it is from 5.6 mmol/l (100 mg/dl) to 6.9
mmol/l (125 mg/dl).
IFG is considered among categories of increased risk for
diabetes.4 It is not a clinical entity but rather a risk factor

for future diabetes and cardiovascular disease.5
Individuals with IFG levels have a 20-30% chance of
developing diabetes over the next 5-10 years.6 They
are at increased risk of developing cardiovascular
complications independent of progression to diabetes
mellitus.7 ADA recommends screening of all adults at the
age of 45 years to detect diabetes. Those who are
overweight or obese (BMI >25 Kg/m2) and who have one
or more additional risk factors for diabetes, like family
history of diabetes (especially in the first degree relatives),
race/ethnicity, previous impaired glucose tolerance or
IFG, history of gestational diabetes or delivery of baby
weighing more than 9 pounds, hypertension, dyslipidemia
with HDL cholesterol <35 mg/dl (0.90 mmol/L) or
triglyceride level >250 mg/dl (2.82 mmol/l), and polycystic
ovarian syndrome should be screened at any age. Either
HbA1C, fasting plasma glucose or 2-hour OGTT can be
used for screening purposes.4 Screening targeted to
individuals with hypertension has been found to be more
cost-effective than universal screening.8
Studies published in literature have shown varying
degrees of prevalence of IFG in hypertensive patients. In
one study, the prevalence of IFG was 13% according to
WHO criteria and 33% according to ADA criteria.9 In
another study conducted in China, IFG was found in
26% of hypertensive patients according to ADA criteria
and 9.7% according to WHO criteria.10 However, the
data from Pakistan is limited. One study has shown the
prevalence of IFG to be 8.7% according to WHO criteria.11
Identifying IFG in hypertensive patients can have
important implications for treatment and resultant
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reduction in cardiovascular morbidity.12 Patients with
impaired fasting glucose can reduce the risk of
developing diabetes by changing their lifestyle and
reducing weight.13 Hypertensive patients with IFG and
those who have other risk factors for diabetes,
should also be on metformin in addition to lifestyle
modifications.14 Chances of developing diabetes have
been known to decrease by as much as 58% as a result
of these interventions.12
To identify patients in whom diabetes can be prevented
by using lifestyle modifications and medical treatment,
will help in reducing the economic burden of diabetes on
the patients and on the country as a whole. Furthermore,
the effect of confounding factors like obesity,
hyperlipidemia, family history, gestational diabetes, and
smoking in hypertensive patients with IFG was studied.
The aim of this study was to determine the association
of IFG with hypertension in Pakistani patients.

METHODOLOGY
This cross-sectional analytical study was conducted at
the Outpatient Department, Shifa Foundation Community
Health Centre of Shifa International Hospital, Islamabad,
from December 2016 to July 2017. Hypertensive patients
aged 30 years and above, with no other comorbidities,
were included. Patients with diabetes, Cushing syndrome,
acromegaly, pheochromocytoma and those who are
pregnant or taking steroids were excluded from the
study. Sample size was calculated as 123, considering
confidence level of 95%, absolute precision 0.5%, and
anticipated population proportion p=8.7%.11 Consecutive
sampling (non-probability) technique was used and out
of 187, 136 patients who fulfilled the inclusion criteria,
were included in this study which was close to the
estimated sample size.
Institutional Review Board approval was obtained
before starting data collection. Written informed consent
was taken and a proforma was filled for each patient.
This included demographic information like patient's
medical record number, age, gender, address, and
education level. Relevant history was taken regarding
smoking, family history of diabetes in first-degree
relatives, drug history, and history of gestational
diabetes. Blood pressure was measured with a
mercurial sphygmomanometer, with the subjects in
sitting position. Body mass index (BMI) was calculated
as weight in kilograms divided by height in meters
squared. After an overnight fast of at least eight hours,
blood samples were collected in sodium fluoride/
potassium oxalate containers. Blood lipids and glucose
were analysed enzymatically on an auto analyser
(Selectra Junior, Merck).
IFG was defined as fasting plasma glucose level from
5.6mmol/l (100 mg/dl) to 6.9 mmol/l (125 mg/dl). In
patients with glucose level >126 mg/dl, the test was
repeated on another day. If the test result remained

high (>126 mg/dl), a diagnosis of diabetes was made.
Blood pressure <140/90 mmHg was considered as
controlled hypertension. Stage 1 hypertension was
defined as systolic blood pressure of 140-159/90-99
mmHg. Blood pressure >160/100 mmHg was defined as
Stage 2 hypertension. Overweight was defined as BMI
>25 to 29 kg/m2 and obesity as BMI >30 kg/m2.
Data was analysed using statistical package SPSS
version 24. Continuous variables were expressed as
mean + SD and categorical variables were expressed as
numbers and percentages. Frequency of IFG and newly
diagnosed diabetes was calculated according to age
groups, gender, smoking, family history of diabetes,
history of gestational diabetes in females, stage of
hypertension, BMI, and hyperlipidemia. The differences
between different groups (Males/Females, those with
normal fasting glucose/IFG/diabetes) for risk factors
were seen using the independent sample t-test,
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Table I: Demographic and anthropometrical characteristics of patients
(percentages given out of 100 for each group in parenthesis).

Variables Men n=41 Women n=95 p-value
Age 54.73 ±12.46 52.23 ±10.62 0.23
Cholesterol mg/dl 171.09 ±42.63 176.27 ±43.99 0.52
TG mg/dl 164.58 ±72.37 137.11 ±63.64 0.02
LDL mg/dl 109.43 ±36.55 113.76 ±37.33 0.53
HDL mg/dl 32.54 ±6.84 36.12 ±11.61 0.06
Educational status <0.001

Uneducated 12 (29.3) 59 (62.1)
Educated 29 (70.7) 36 (37.9)

Smoking status <0.001
Non-smokers 27 (65.9) 90 (94.7)
<10 pack year 13 (31.7) 4 (4.2)
>10 pack year 1 (2.4) 1 (1.1)

Family history 0.43 
Yes 10 (24.4) 32 (33.7)
No 31 (75.6) 63 (66.4)

Gestational diabetes <0.001
Yes - 2 (2.1)
No 2 (4.9) 91 (95.8)
Not applicable 39 (95) 2 (2.1)

Drug history 0.05
Beta blocker 3 (7.3) 6(6.3)
ACE inhibitors/ARB 9 (22.0) 42 (44.2)
Ca. channel blockers 4 (9.8) 15 (15.8)
Combination 18 (43.9) 24 (25.3)
No medication 7 (17.1%) 8 (8.5%)

BSF(mg/dl) 0.22
<100 23 (56.1) 38 (40)
101-125 14 (34.1) 44 (46.3)
>126 4 (9.8) 13 (13.7)

B.P (mmHg) 0.16
<140/90 11 (26.8) 41 (43.2)
140-159/90-99 17 (41.5) 34 (35.8)
160/100 13 (31.7) 20 (21.1)

BMI (kg/m2) 0.10
<25 19 (46.3) 27 (28.4)
25-29 12 (29.3) 31 (32.6)
>30 10 (24.4) 37 (38.9)

Journal of the College of Physicians and Surgeons Pakistan 2018, Vol. 28 (10): 748-752 749



chi square-test, and ANOVA as appropriate. P-values
less than 0.05 were considered as statistically significant.

RESULTS
This study initially enrolled 187 patients. One hundred
and thirty-six patients, who fulfilled the inclusion criteria,
were included. Fifty-one patients were excluded.
Females were 95 (69.9%) and males 41 (30.1%).
Baseline characteristics of patients are shown in Table I.
The mean age of the patients was 52.98 +11.22 years.
The frequency of IFG in patients with hypertension was
58 (42.6%) and that of newly diagnosed diabetes
17 (12.5%), according to the ADA criteria. Patients with
normal glucose levels were 61 (44.9%).
Females were less-educated as compared to males.
They were non-smokers, had more use of single
antihypertensive medication and history of gestational
diabetes. However, high triglycerides, use of combination
of antihypertensive medication and smoking were more
common in males. There was no statistically significant
gender difference with respect to IFG, diabetes, total
cholesterol, BMI, positive family history, stage of
hypertension, LDL-cholesterol and HDL-cholesterol, levels.
Characteristics of patients with IFG and diabetes
compared to patients with normal glucose levels are

shown in Table II. Hypertensive patients with IFG
and diabetes were more likely to be non-smokers.
However, no statistically significant difference was found
with respect to mean age, gender, education, total
cholesterol, LDL-cholesterol, triglycerides, stage of
hypertension, BMI, HDL-cholesterol, positive family
history, and history of gestational diabetes (in women)
showing that hypertension itself was an independent risk
factor for IFG in the absence of other confounding risk
factors. The frequency of IFG and diabetes by stage of
hypertension was analysed (Figure 1). Patients with
stage 1 and stage 2 hypertension had no statistically
significant high risk of IFG and diabetes compared to
those with normal blood pressure (p=0.90). The
incidence of both IFG and diabetes increased after
age 45. However, after age 60, the incidence gradually
decreased.
Most of the patients were using single medicine, mostly
an angiotensin converting enzyme inhibitor/angiotensin
receptor blockers. Patients using combination therapy
were using either angiotensin converting enzyme
inhibitor and calcium channel blockers or angiotensin
converting enzyme inhibitor and beta blocker. Effect of
diuretic medications was not analysed as only 3 patients
were using these in combination with other medicines.
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Table II: Characteristics of hypertensive patients with normal glucose, IFG and diabetes. (percentages given out of 100 for each group in parenthesis).
Variables Normal Glucose n=61 IFG n=58 Diabetes n=17 p-value
Age (years) 53.66 ±12.07 51.39 ±10.28 56.00 ±10.87 0.27
Cholesterol mg/dl 165.73 +34.69 180.00 ±49.54 188.88 +45.64 0.07
LDL mg/dl 105.82 ±29.89 118.64 ±40.31 115.23 ±45.93 0.16
HDL mg/dl 34.47 ±13.71 35.43 ±6.88 35.76 ±7.48 0.84
TG mg/dl 136.42 ±70.43 146.12 ±64.62 175.12 ±59.23 0.11
Gender 0.22 

Male 23 (37.7) 14 (24.1) 4 (23.5)
Female 38 (62.3) 44 (75.9) 13 (76.5)

Educational status 0.59 
Uneducated 29 (47.5) 33 (56.9) 9 (52.9)
Educated 32 (52.5) 25 (43.1) 8 (47.1)

Smoking 0.02 
Non-smokers 46 (75.4) 55 (94.8) 16 (94.1)
<10 pack years 13 (21.3) 3 (5.2) 1 (5.9)
>10 pack years 2 (3.3)

BP (mmHg) 0.90
<140/90 25 (41) 22 (37.9) 5 (29.4)
140-160/90-99 23 (37.7) 21 (36.2) 7(41.2)
>160/100 13 (21.3) 15 (25.9) 5 (29.4)

Family history 0.22
Yes 16 (26.2) 17 (29.3) 9 (52.9)
No 45 (73.7) 41 (70.7) 8 (47.1)

History of gestational diabetes 0.28 
Yes 1 (1.6) - 1 (5.9)
No 38 (62.3) 43 (74.1) 12 (70.6)
Not applicable 22 (36.1) 15 (25.9) 4 (23.5)

BMI Kg/m2 0.43
<25 22 (36.1) 21 (36.2) 3 (17.6)
25-29 20 (32.8) 15 (25.9) 8 (47.1)
>30 19 (31.1) 22 (37.9) 6 (35.3)



DISCUSSION
The frequency of both IFG and newly-diagnosed
diabetes is very high in patients with hypertension in
Pakistani population. The frequency of IFG was 42.6%
and diabetes was 12.5%, according to the ADA criteria.
This is very high compared to a previous study which
showed prevalence of 8.7 % for IFG and 5% for diabetes
in patients with hypertension.11 This indicates that the
frequency of of IFG and diabetes in patents with
hypertension has increased tremendously over the last
decade. These results are comparable to China, where
it is 40.7% for IFG and 15.3% for diabetes in patients
with hypertension.15 This also endorses the IDF
estimates which indicate, that 75% of the 8.8% adults
with diabetes are in developing countries.1 In general
population, the prevalence of IFG is found to be 5.61%
and that of diabetes 13.14% in Pakistan.16 When
considered in patients with hypertension, as shown in
our study, the frequency of IFG is 7 to 8 fold higher; while
that of diabetes almost the same.
Other confounding factors for IFG and diabetes were
also analysed. For hyperlipidemia, although the total
cholesterol, LDL cholesterol, and triglycerides were
more in the IFG and diabetes group compared to
normoglycemic group, the results were not statistically
significant (Table II). Furthermore, there were more
overweight (47.1% vs. 32.8%) and obese patients
(35.3% vs. 31.1%) in the diabetes group compared to
normal, but the results were statistically not significant
(p=0.43). These findings are not consistent with those of
previous studies which showed significantly association
of total cholesterol levels, low HDL cholesterol, high
levels of triglycerides and obesity (p <0.05) with IFG and
diabetes.15,17 This reflects that hypertension on its own
is a major risk factor for impaired glucose levels. Family
history and gestation diabetes were more common in
patients with diabetes compared to normoglycemic

group. However, there was no meaningful difference
among the three groups (p=0.22 and 0.28, respectively)
compared to studies which showed family history to be
significantly associated with diabetes.17 IFG was present
in 10% with family history of diabetes compared to 2% in
those with no family history.13 Although the frequency of
IFG and diabetes was very high in patients with
hypertension, the patients with high values for BMI,
blood pressure, total cholesterol, LDL cholesterol and
low HDL cholesterol, high levels of triglycerides and
female gender did not correlate well with high risk of
having IFG or diabetes. These findings could be due to
the relatively small sample size and secondly because
only IFG and newly diagnosed cases of diabetes, were
included in the study, missing out the impact of already
known cases of diabetes, which could have affected the
outcome.
There was no significant difference between males and
females for risk factors (age, BMI, blood pressure, total
cholesterol, LDL-cholesterol and HDL-cholesterol).
However, the males were more educated, smokers and
had high triglyceride levels. IFG was more common in
women compared to men, but the results were not
statistically significant. The overall prevalence of
cardiovascular risk factor like hypertension, diabetes
and hyperlipidemia is high in Pakistan,16,18 and the same
reflected in the present study.
In this study, the different stages of hypertension did not
correlate well with IFG and diabetes. These results were
clinically significant in concordance to previous study in
China,15 but in contradiction to another study which
showed that at high blood pressures there was more risk
of IFG and diabetes (37.2% in patients with normal blood
pressure, 61.4% in stage 1 hypertension and 63.5% in
stage 2 hypertension).19 The possible reason for this
could be the fact that the number of patients in the three
groups that is mild, moderate and severe hypertension,
were not equal, with more patients being in the mild to
moderately controlled group compared to those with
severe hypertension in this study.
Smoking was consistent with low prevalence of IFG and
diabetes comparable to one study, where smoking was
reported as 35.5% in patients with IFG compared to
36.9% in patients with normal glucose levels.15 Another
study reported diabetes in 33.7% nonsmokers as
compared to 27.8% smokers.17 In contradiction, other
studies have shown a relative risk of diabetes to be 1.2
and 1.38, respectively. However, these studies are done
in general population.20,21 This finding may be due to the
fact that the number of smokers were few (13.97%) in
this study and also in another study (13.4%) compared
to non-smokers showing less diabetes in non-
smokers.17 Another reason that could explain this
observation in this study could be that most of our
patients were females and females usually smoke less
as compared to males in the local cultural setup.
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Figure 1: Stage of hypertension and patients with IFG.
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Effect of diuretics was difficult to establish with IFG and
diabetes, compared to previous studies which considered
thiazide diuretics as cause of hypertension,22 as only
few patients in our study were on diuretics; so it is difficult
to generalise the findings.
This was a small scale hospital-based cross-sectional
analytical study with relatively small sample size. Large,
community-based studies are required to know the
magnitude of the IFG and diabetes in patients with hyper-
tension as the prevalence of pre-diabetes and diabetes
is gradually increasing in general population in Pakistan.
Patients with known diabetes were not included in the
study, which could have led to underestimation of
results. HBA1c levels were not checked which could
have resulted in overestimation of results.

CONCLUSION
Impaired fasting glucose and undiagnosed diabetes is
closely associated with hypertension in the studied
population. All patients coming to the outpatient
department with high blood pressure should be
screened for IFG/diabetes and associated risk factors in
order to provide individualised healthcare plan for every
patient with hypertension.
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