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ulation of adults to assess the prevalence of diabetes and hypertension and their associ-
Keywords: ated risk factors. The participants were people aged 30 years or older referring to 16 health
Blood pressure centers in Tehran. A standard questionnaire was used to collect data on blood pressure,
Hypertension body mass index (BMI), waist-hip ratio (WHR), fasting blood sugar (FBS), smoking status,
Diabetes mellitus and demographic characteristics (age and gender) based on WHO STEPS manual.
Body mass index Results: Of the 7611 people who participated in the screening program, 696 (9.1%) had raised
Waist-hip ratio blood pressure. The level of exposure to risk factors for high blood pressure that is
Cross-sectional studies necessary to replicate the OR of 2.0 indicated that an OR of 2.0 corresponds to an increase

in age of about 9.4 years, an increase in BMI of about 10.3 kg/m?, an increase in waist-to-hip
ratio of about 0.5, and an increase in fasting blood sugar (FBS) of about 85.8 mg/dl.
Conclusions: This study indicated how much increase in age, BMI, waist-hip ratio, and FBS
can double the risk of hypertension. These results may be helpful for public health policy
and prioritizing effective prevention programs to reduce the burden of high blood
pressure.
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Introduction

Primary hypertension (also called essential hypertension or
idiopathic hypertension) is the most common form of hyper-
tension, accounting for 95% of all cases of hypertension.’
Primary hypertension is still a major predominant risk factor
for cardiovascular disease, despite considerable advances in
the understanding of its etiology and the availability of
effective therapeutic measures.” *

In almost all countries worldwide, blood pressure in-
creases with age and the risk of hypertension in advanced
ages is remarkable.” Hypertension results from a complex
interaction between genetic, metabolic and behavioural
factors such as body weight,®’ blood sugar,? salt intake,”*°
physical activity,* alcohol intake,’” and many other factors.

Despite the impact of age, excess body weight, and raised
blood glucose on blood pressure is well-known, however, it is
not widely investigated how much level of exposure to any
one of these risk factors may replicate the odds ratio of 2.0.
Knowing how much increase/decrease in the level of exposure
to a risk factor can double/halve the incidence rate of an
outcome of interest is of great importance in public health
policy and allows to prioritize and plan more effective pre-
vention programs. For instance, the risk of cardiovascular
disease doubles for each incremental increase of 20/10 mmHg
of blood pressure, or participation in 150 min of moderate
physical activity each week (or equivalent) can reduce the risk
ofischemic heart disease by about 30% and the risk of diabetes
by 27%."* However, there is no sufficient evidence to show
how much increase in the level of exposure to each of the
well-known risk factors of raised blood pressure can double
the risk of hypertension and vice versa. In this cross-sectional
study, we used data of a screening program conducted on a
large population of adults in order to estimate the level of
exposure to common risk factors necessary to double the risk
of blood pressure.

Methods

This study was conducted in Tehran in 2014. The Research
Council of Hamadan University of Medical Sciences approved
the study. This study reports the results of a screening pro-
gram conducted in Tehran to assess the prevalence of dia-
betes and hypertension and their associated risk factors. The
participants were people aged 30 years or older referring to 16
health centers, affiliated with Shahid Beheshti University of
Medical Sciences, in Tehran and its suburbs.

A standard questionnaire was used to collect data on blood
pressure, body mass index, waist-hip ratio, fasting blood
sugar, smoking status, and demographic characteristics (age
and gender).

Height and weight were measured in light clothing not
wearing shoes. Body mass index (BMI), the weight in kilo-
grams divided by the square of the height in meters (kg/m?),
was used as an index to classify overweight and obesity in
adults based on the World Health Organization recom-
mendation as follows: a BMI less than 18.5 kg/m? is under-
weight, a BMI equal to or greater than 18.5 kg/m? is normal

weight, a BMI equal to or greater than 25 kg/m? is over-
weight, and a BMI equal to or greater than 30 kg/m? is
obese.™

The waist-hip ratio was used as an index of abdominal
obesity. The waist circumference was measured at the end
of a normal expiration with the arms relaxed at the sides
at the midpoint between the lower margin of the last
palpable rib and the top of the iliac crest, using a stretch-
resistant tape. The hip circumference was measured at its
widest portion of the buttocks, with the tape parallel to the
floor.™

Blood pressure was measured using standardized mercury
Sphygmomanometers after five minutes resting in the sitting
position twice with 10—15 min interval, but was not repeated
on the next day. A mean blood pressure at or above 140/
90 mmHg was defined as hypertension.”” The people on
medication for high blood pressure were considered hyper-
tensive regardless of their blood pressure level.

Fasting blood sugar (FBS) was measured by taking a venous
blood sample after 12 h overnight fasting. FBS was categorized
according to the American Diabetes Association as follows: an
FBS less than 110 mg/dl is normal fasting glucose, an FBS be-
tween 110 and 125 mg/dl is impaired fasting glucose, and an
FBS equal to or more than 126 mg/dl is diabetes.'® The people
on medication for high blood glucose were considered dia-
betes, regardless of their FBS level.

Logistic regression analysis was performed to investigate
the association between major risk factors and blood pres-
sure. To control for the confounding effect of the variables,
an adjusted analysis was performed and reported. The 2 by
2 interactions between age and BMI, age and FBS, and BMI
and FBS were checked. All statistical analyses were per-
formed at a 95% significance level using the statistical
software Stata version 11 (StataCorp, College Station, TX,
USA).

Results

Of the 7611 people who participated in the screening pro-
gram, 696 (9.1%) had raised blood pressure. The mean (SD)
age of the participants was 46.92 (12.88) years with a range
of 30—93 years. The characteristics of the study population
are given in Table 1. Based on multiple logistic regression
analysis [odds ratio (95% confidence interval)], raised blood
pressure was significantly associated with every 10-year
increase in age 2.06 (1.87, 2.27), obesity 1.64 (1.16, 2.33),
impaired blood glucose 1.58 (1.11, 2.25), and diabetes 2.97
(2.25, 3.93). Raised blood pressure was non-significantly
associated with female gender 1.20 (0.93, 1.54), overweight
1.24 (0.88, 1.76), abdominal obesity 1.08 (0.81, 1.46), and
smoking 1.42 (0.85, 2.36).

The level of exposure to four well-known risk factors for
high blood pressure that is necessary to replicate the OR of 2.0
is given in Table 2. According to the results, an OR of 2.0 cor-
responds to an increase in age of about 9.4 years, an increase
in BMI of about 10.3 kg/m?, an increase in waist-hip ratio of
about 0.5, and an increase in fasting blood sugar of about
85.8 mg/dl.
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