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ABSTRACT

Introduction: This study aimed to determine hypertension prevalence and levels of awareness, treatment and control of
hypertension among diabetic patients using data from the VANK study.

Methods: The sample consisted of 221 men and women (122/99) diagnosed with type 2 diabetes. Semi-structured interviews were
conducted with all participants. Controlled hypertension definition was based on having a systolic blood pressure (BP) of
<130 mmHg and diastolic BP of <85 mmHg in subjects taking antihypertensive medications.

Results: The mean + SD BP was 141.6 + 17.4 mmHg and 81.2 + 9.4 mmHg for systolic and diastolic BPs, respectively. Systolic
and diastolic BP was higher in men than in women. The overall prevalence of hypertension was 194/221 (87.7%). In total, 34.1%
of patients (66/194) were not aware of having hypertension. Of those who were aware of having hypertension (n = 128, 65.9%), all
were treated. Among those treated, only 11 persons (11/194, 5.6%) had systolic BP <130 mmHg and diastolic BP <85 mmHg.
Sixty-two (38.7%) had systolic BP <140 mmHg and diastolic BP <90 mmHg.

Conclusion: Although all of the diagnosed hypertensive patients (n = 128) received antihypertensive drug therapy, in only 8.6%
(11/128) the treatment was effective (BP <130/85 mmHg). Translating our findings into clinical practice, there is a need for
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aggressive treatment of hypertension from primary care physicians, as well as regular surveillance to detect developing

hypertension in diabetic patients.
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Introduction

Clinical trials in industrialized countries have demonstrated a
significant decline in cardiovascular disease morbidity and
mortality through intensive treatment of hypertension in
diabetic patients. Even though these trials show that treating
hypertension is beneficial in reducing hypertension-
associated morbidity and mortality, Berlowitz et al' reported
that diabetic patients were receiving less intensive
antihypertensive treatment and had a poor level of
hypertension control at a threshold blood pressure (BP) of
<140/90 mmHg. With regard to Greek patients in rural areas
(general population), there were few data about the
prevalence, awareness, treatment and control of
hypertension”. The aim of the VANK study was to
determine the prevalence of hypertension and the levels of
awareness, treatment and control of hypertension in these

diabetic patients.

Methods

The VANK" study was a multi-center, cross-sectional survey
which was carried out in order to determine the prevalence
of hypertension and the levels of awareness, treatment and
control of hypertension in primary care. The survey included
1507 subjects, 770 men (51.09%) and 737 women (48.9%)
who visited the rural Health Centers of Vlachioti (V), Astros
(A), Nemea (N) and Kalavrita (K) from 1 January 2001 to
31 March 2001. Primary healthcare physicians (GPs, not
junior doctors) in these centers carried out the study. In this
analysis, we studied 221 men and women (122/99) patients
with type 2 diabetes (prevalence of diabetes 14.6%).
Diabetes mellitus (DM) was self-reported and defined as

current use of antidiabetic treatment.

Semi-structured interviews were conducted with all
participants. The study protocol was reviewed by a
bioethical committee but no written consent was obtained
from participants because an anonymous questionnaire was

used.

Data collected included demographic characteristics, history
of hypertension, smoking habits, alcohol intake,
antihypertensive medications, other drug treatment and self-
reported chronic medical conditions. The interview included
more specific information related to diagnosis (if, when and
how BP was measured) and treatment of hypertension.
Blood pressure was measured using a standard mercury
sphygmomanometer with an appropriate cuff size. Three
sitting BP measurements were taken from each subject,
5 min after rest and 30 min after smoking, on the patient’s
left arm, with a two-minute interval between them. Average
systolic and diastolic BPs were calculated for each subject.
Participants with elevated BP measurements were invited to
a second clinic visit after 7-14 days to have their BP re-
measured. The average BP on the second visit was used as
criterion for the diagnosis and control of hypertension.
Hypertension for diabetic patients in our survey was defined
using the ‘Sixth Report of the Joint National Committee on
the Detection, Evaluation, and Treatment of High Blood
Pressure’ (JNC VI)5 (systolic BP >130 mmHg and/or
diastolic BP >85 mmHg or current treatment with an
antihypertensive drug). Treated hypertension was defined as
the current use of antihypertensive medication as determined
by review of all medications taken. The controlled
hypertension definition was based on systolic BP
<130 mmHg and diastolic BP <85 mmHg in subjects taking

antihypertensive medications.
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Statistical analysis

Data are expressed as mean + standard deviation (SD).
Student’s #-tests and one-way analysis of variance (ANOVA)
were used for intra-group and inter-group comparisons of
continuous variables. Bonferroni’s correction for multiple
comparisons was applied, where appropriate. Pearson’s x>
test was used to compare between-groups differences.
Logistic regression analysis with a backward stepwise
approach was employed to identify variables associated with
hypertension. Relative risks (RR) were calculated from
logistic regression models. Any p value <0.05 (two-tailed)
was considered statistically significant. Data were analyzed
using SPSS v 11.5 (SPSS, Chicago, IL, USA).

Results

The mean age + SD of the sample was 68.8 + 11.5 years and
there was no statistically significant difference between men
and women (67.8 £10.9 vs 68.3 £11.2, p =0,7). The mean
duration of diabetes +*+SD was 12.4+6.7 years. The
mean + SD value of BP was 141.6 +17.4 mmHg and
81.2 + 9.4 mmHg for systolic and diastolic BP, respectively.
Systolic and diastolic BP was higher in men than in women
(Table 1). The overall prevalence of hypertension was
194/221 (87.7%). No significant differences were found in

prevalence rates among men and women.

In total, 34.1% (66/194) of hypertensive patients were not
aware of having hypertension. Of those who were aware
(n=128, 659%), all were treated. Among treated
hypertensives, only 11 persons (11/194, 5.6%) had systolic
BP <130 mmHg and diastolic BP <85 mmHg. Sixty-two
(38.7%) had systolic BP <140 mmHg and diastolic BP
<90 mmHg. Table 2 shows the characteristics of subgroups

classified by treatment and control status.

Using a logistic regression analysis we examined variables
including sex, age, family history, smoking status,
hyperlipidaemia, coronary heart disease, body mass index
and alcohol intake for their potential to predict hypertension.

Variables associated with hypertension were age

(Wald = 12.6, p = 0.0004), history of coronary heart disease
(Wald=6.5, p=0.01, RR=64 95% CI: 1.5-26.6) and
family history of hypertension (Wald =10.6, p =0.001,
RR =2.9 95% CI: 1.5-5.6).

Discussion

This cross-sectional study provides data on prevalence,
treatment, awareness and control of hypertension among a
diabetic Greek population living in four different rural areas

with similar socioeconomic characteristics.

Although all of the diagnosed hypertensive patients
(n=128) received antihypertensive drug therapy, in only
8.6% (11/128) was the treatment effective (BP
<130/85 mmHg). However, low rates of hypertension
control in diabetic patients have been reported even from
clinics specializing in hypertension treatment. In one study®,
the proportion of patients with diabetes who have controlled
BP (130/85 mmHg) was 22%; while in another multicenter
study’ only 26.7% met the treatment goals.

In the VANK study’ the rate of control in treated
hypertensives was 55% (39.4% in total), reflecting an
increased awareness among Greek primary care physicians
regarding the importance of treating hypertension. In
diabetic patients, even though the overall rate of control
using the threshold of <140/90 mmHg could be considered
high, our study showed that primary care physicians in
Greece are not aware of published guidelines for treating
hypertension in diabetic patients, and thus manage them as if

they were patients with uncomplicated hypertension.

Our study has some potential limitations. First, the study
population included relatively older persons than the total
Greek population, especially when compared with urban
areas. Second, the proportion of alcohol consumers was very
high compared with urban populations, a phenomenon that
has been observed in other Greek studies®. Consequently, the
true prevalence rate of hypertension in the diabetic
population may be somewhat lower and the level of control

somewhat higher.
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Table 1: Demographic characteristics and risk factors
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Variable Total Male Female P-value

N 221 122 99

SBP (= SD) 141.6 (17.4) 143.4 (17.3) 139.5 (17.2) 0.09

DBP (+ SD) 81.2(9.4) 81.7(9.2) 80.6 (9.5) 0.38

BMI (+ SD) 28.1 (4.1) 27.9 (4.0) 28.4 (4.3) 0.39

Hyperlipidaemia 118 73 45 0.2

Coronary disease 24 20 4 0.004

OR=1.6 (1.2-2.0)

Renal failure 4 3 1 0.4

Smokers 36 32 4 0.0001

Alcohol consumption 0.0001

Yes 117 82 35

No 104 40 64

Age (£ SD) 68.8 (11.5) 67.8 (10.9) 68.3 (11.2) 0.755

DBP, Diastolic blood pressure; SBP, systolic blood pressure; BMI, body mass index.

Table 2: Differences in characteristics per category of patients
Characteristics Patient category P -value
Normo- Hypertensive Hypertensive Hypertensive
tensive newly controlled uncontrolled
diagnosed

Age (+ SD) (years) 61.4+11.5 65.5+11.6 69+11.3 70.5+94 0.001
SBP (+ SD) (mmHg) 116.7+7.4 148.3 + 14.87 123.3 +£3.59 143.3 + 14.5% 0.0001
DBP (+ SD) (mmHg) 72.2 £ 6.8 83.9 + 8.9% 73.9 +4.8] 81.6 + 8.8 0.0001

DBP, Diastolic blood pressure; SBP, systolic blood pressure.

TDifference from normotensive patients, p = 0.0001; {difference from uncontrolled hypertensives, p = 0.0001.

However, when translating our findings into clinical
practice, there is a need for aggressive treatment of
hypertension by primary care physicians. Regular
surveillance to detect developing hypertension in diabetic
patients and provision of related continuing education

programs to health care professionals are clearly needed.
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