Hypertension Study among Attendants at the Board of
Investment Fair 2000

Peera Buranakitjaroen MD*,
Meta Phoojaroenchanachai MD*, Surachai Saravich MT*

* Division of Hypertension, Department of Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University

To study the prevalence of hypertension, blood pressure (BP) controlled and cardiovascular risk
factors in people who attended the Board of Investment 2002 Fair (BOI Fair). Altogether 1,774 participants
aged more than 15 years old voluntarily participated in BP check-ups during the 3"-17" February 2000 at the
BOI Fair. Three hundred and fifty participants (19.7%) were known cases of hypertension (HT) and 340
participants (19.2%) were newly diagnosed hypertension cases (NHT). Of the HT group, 216 cases were under
current treatment (61.7%) and only 69 cases (31.9%) had adequate BP control. Of the NHT group, cardiovas-
cular risk factors were found more frequently than in normotensive participants. This study indicates the
necessity of building up awareness in the population, improving in clinical detection, effectively controlling
of the risk factors and the normalization of BP. This might prevent hypertension and reduce the cardiovascular

disease.
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Hypertension is a major global public health
problem, where a prevalence rate of hypertension
(WHO 1999 criteria) of 10% or higher is common.
Low rate awareness, detection, and a lack of blood
pressure (BP) control rate is responsible for stroke
deaths (more than 50%) and more than 25% of coro-
nary heart disease (CHD) death in Asia®. By the year
2020, the prevalence of cardiovascular death that is
related to hypertension (HT) is predicted to increase to
77%%. The presence of the atherogenic risk factors is
known to precede the development of HT and increase
the risk of cardiovascular events®®. Therefore, recog-
nition of avoidable cardiovascular risks might help
physicians to plan in order to deliver proper health
care to the community.

Objective
To study the prevalence of HT, cardiovascu-
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lar risks, and the adequacy of BP control in volunteers
who attended the Board of Investment (BOI) Fair.

Material and Method

Volunteers, aged 15 years or more, were invited
to participate in the study by displaying advertisement
posters in front of their display-booths or directly
asking questions. Our staff were trained to fill-in the
carefully designed questionnaires correctly, and perform
proper BP measurements. There were 1,774 volunteers,
mostly business personnel and their relatives who
attended the BOI Fair, Muangthongthani, Pathumthani,
during the 34-17" February 2000, who voluntarily par-
ticipated in the study. After personal data and BP
measurements were taken, height and weight were
carefully measured by using DETECTO model 3P7044
(Webb City, MO, USA) and body mass index (BMI)
was calculated. They were asked to sit on a chair with
armrests and a back for more than 5 minutes. While
resting, they were asked to answer the questionnaires
that were read and recorded by our staff. Data collection
by questionnaires consisted of lifestyle modification
including restriction of salt intake, regular exercise (for
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at least 20 minutes/day, every other day or more),
alcoholic consumption and cigarette smoking which
were used to assess cardiovascular risk. After com-
pleting the questionnaires, their BP’s were taken by
using a validated automated BP measurement device,
Omron HEM-705CP (OMRON corporation, Minato-ku,
Tokyo, Japan), approved by the Association for the
Advancement of Medical Instruments (AAMI) and
the British Hypertension Society (BHS)®, two times,
one minute apart then averaged. The method of BP
measurements complied with the guidelines recom-
mended by the European Society and International
Society of Hypertension®. BP measurement > 140/> 90
mm Hg was defined as both systolic and diastolic
hypertension (BHT); BP < 140/>90 mm Hg as diastolic
hypertension (DHT) and BP > 140/< 90 mm Hg as iso-
lated systolic hypertension (ISH), these were carefully
evaluated and graded according to the 1999 World
Health Organization & International Society of Hyper-
tension Guidelines (the 1999 WHO-ISH Guidelines)™.
BP measurement < 140/< 90 mm Hg was defined as nor-
motension (NT). Participants, without a documented
history of hypertension but having an average BP read-
ing > 140/90 mm Hg were defined as newly diagnosed
hypertension (NHT). Adequacy of BP control was de-
termined when a target SBP/DBP < 140/90 mm Hg was
achieved. Moreover, target BP in diabetic patients was
also taken into accounts i.e. SBP/DBP < 130/80 mm Hg.

Statistical analysis

Results were demonstrated as mean + stan-
dard deviation (SD) or percent (%) where appropriate.
Statistical analyses were performed using Statistical
Packages for Social Sciences version 9.0 (SPSS 9.0). A
Student’s t-test was used to compare the continuous
data. A Chi-square test was used to compare categori-
cal data between the newly diagnosed hypertensive
and the normotensive groups. A Fisher Exact test was
considered when the expected cell count of the com-
parative category was less than five. Pearson’s corre-
lation was used to determine association between SBP,
DBP, age, and BMI in the NT groups. In order to iden-
tify the risk independently associated with hyperten-
sion and inadequacy of BP control, multiple logistic
regression analyses were performed to adjust the con-
founding effects of other factors. Comparative analy-
ses of the differences between the prevalence rate from
this study and the previous studies were also performed.
A p-value < 0.05 was considered statistically signifi-
cant. The degree of association between SBP, DBP,
BMI and age were determined by odds ratio (OR).
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Results

BP measurements were performed in 1,774
volunteers, 988 males, and 786 females, aged from 15 to
81 years. Three hundred and fifty cases (19.7%) of
previously diagnosed or treated hypertensive (PHT)
patients, of which 216 cases (61.7%) were under current
treatment. Another 340 cases (19.2%) were just found
to be hypertensive (NHT); and the rest 1,084 cases
(61.1%) were normotensive (NT) (Fig. 1). Therefore,
the prevalence of hypertension (HT + NHT) in this
study was 38.9% (50.4% in males and 24.5% in females)
(Fig. 2). Of those NHT-patients, there were 142 cases
(41.8%) of ISH, and 154 cases (45.3%) of BHT and 44
cases (12.9%) of DHT (Fig. 3). Among NHT-partici-
pants, there were 250 cases (73.5%) of mild HT, 56 cases
(16.5%) of moderate HT, and 34 cases (10.0%) of severe
HT (Fig. 3). When we compared the NHT group with
the NT group, there were no significant differences in
the rate of stroke, CHD, hyperlipidemia, family history
of stroke, family history of CHD, family history of DM,
family history of HT or cases without restriction of salt
intake between the NHT and the NT groups. However,
older age, BMI, proportion of males, smoking, alcoholic
ingestion, and diabetes mellitus (DM) were found at a
significantly higher rate in the NHT group when
compared with the NT group (p <0.001 to 0.002 where
appropriate). By contrast, a sedentary life style was
found at a lower rate in the NHT than the NT group
(p=0.002) (Table 1). Multiple logistic regression ana-
lyses showed that elderly (p <0.001, OR =3.3,95%CI =

PHT
(n=350)
19.7%
NHT
NT (n = 340)
(n=1084) 19.2%
61.1%
PHT = Previously diagnosed hypertensive volunteers

NHT = Newly diagnosed hypertensive volunteers
NT = Normotensive volunteers

Fig. 1 BP classification among 1,774 volunteers
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a) Male volunteers

PHT
(n-—245)
4.8%
NT
(n =490)
49.6% )
(n——253)
25.6%

b) Female volunteers
PHT
(n=105)
13.4%

n—87)
11.1%

PHT = Previously diagnosed hypertensive volunteers
NHT = Newly diagnosed hypertensive volunteers
NT = Normotensive volunteers

NT
(n =594)
75.6%

Fig. 2 BP classification among 988 male and 786 female
volunteers

2.1-5.2), overweight (p <0.001, OR =2.5,95%CI = 1.8-
3.5), male (p<0.001,0R=3.4,95%CI=2.3-5.0),and DM
(p=0.021,0R=2.1,95%CI=1.1-3.8), were independent
factors associated with the increased prevalence of
HT (Table 2). There were positive relationships between
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a) Type
DHT
(n=44)
12.9%
BHT
(n=154)
45.3%
(n = 142)
41.8%
b) Severity
Moderate
HT
(n=56)
16.5%
Mild HT Severe HT
12 (n = 34)
(n =250) 10.0%
73.5%
DHT = Diastolic hypertension

BHT = Both systolic and diastolic hypertension
ISH = Isolated systolic hypertension
HT = Hypertension

Fig.3 Type and severity of BP classification among 340
newly diagnosed hypertensive volunteers

BP levels and BMI as well as BP levels and age in both
genders (Table 3). Higher BP levels (Table 4) and, higher
rates of NHT (Table 5) were found among overweight-
volunteers compared to those with normal-BMI, when
considered as a whole or by sex. A higher prevalence
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Table 1. Comparative data of participants between NHT and NT

All NHT NT p-value?
(n=1774) (n = 340) (n=1084)

Age (years old) 434+ 137 48.1 +£13.0 389+ 127 <0.001*
Elderly' (%) 11.3 16.8 5.4 <0.001*
Male (%) 55.7 74.4 452 <0.001*
BMI (kg/m?) 23.8+3.8 253+3.8 22.7+3.4 <0.001*
Overweight® (%) 34.4 47.4 232 <0.001*
Systolic BP (mmHg) 128.8 +22.1 150.7 +15.3 116.3 +£12.5 <0.001*
Diastolic BP (mmHg) 80.5+12.8 92.1+10.6 73.8+7.8 <0.001*
History of smoking (%) 19.1 25.0 15.3 <0.001*
Unrestricted salt intake (%) 65.9 69.1 68.6 0.87
Alcohol ingestion (%) 35.8 43.2 332 0.001*
Sedentary life style (%) 67.0 62.1 71.4 0.001*
DM (%) 9.3 10.5 4.5 0.001*
Stoke (%) 1.1 1.5 0.5 0.07
Coronary heart disease (CHD) (%) 3.9 1.5 33 0.08
Hyperlipidemia (%) 35.8 36.6 31.0 0.16
Family history of CHD (%) 13.8 15.9 12.8 0.15
Family history of DM (%) 319 32.0 31.6 0.89
Family history of HT (%) 39.4 33.1 37.1 0.20
Family history of stroke (%) 8.5 9.1 7.7 0.42

NHT = Newly diagnosed hypertensive volunteers

NT = Normotensive volunteers

' Age > 60 years

2 BMI > 25 kg/m?
3 p-value between NHT and NT groups
* p-value was significant at <0.05

Table 2. Multiple logistic regression analyses of NHT found in the BOI Fair study by gender (excluding PHT)

All Male Female
p-value OR  95%CI  p-value OR 95%CI p-value OR 95%CI

Elderly' <0.001* 33 2.1-52 <0.001* 3.3 1.8—6.0 0.001* 3.3 1.6-6.9
Male <0.001* 3.4  2.3-5.0
Overweight? <0.001* 25 1835 <0.001* 22 1.5-33 <0.001* 3.4 1.9-6.0

History of smoking 0.108 1.4 0922 0.181 14  09-21 0.341 2.9 0.3-24.6
Alcoholic ingestion 0.289 0.8 0.6-1.2 0.810 1.0 06-14 0.07 0.3 0.1-1.1
Sedentary life style 0.224 0.8 0.6-1.1 0.242 08 05-12 0.80 0.9 0.5-1.7
Diabetes mellitus 0.021* 2.1 1.1-3.8 0.151 2.9 1.3-6.5 0.044* 2.7 1.0-7.3

PHT = Previously diagnosed hypertensive volunteers (n = 350 cases)
NHT= Newly diagnosed hypertensive volunteers (n = 340 cases)

' Age > 60 years

2 BMI > 25 kg/m?

* p-value was significant at <0.05

rate of NHT and ISH was also found among the elderly To demonstrate awareness of cardiovascular
compared to the non-elderly, except for the prevalence  risk factors among participants, questionnaires included
rate of ISH in females where no difference was found  “unknown” in the answers. Out of the 1424 cases (NHT
between the two groups (Table 6). +NT), there were 371 cases (26.1%) who were not aware
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Table 3. Pearson’s Correlation Analyses of SBP, DBP, BMI, and age among volunteers (NHT + NT) by gender (excluding

PHT)
Variables BP All Male Female
p-value r-value p-value r-value p-value r-value
Age SBP <0.001* 0.378 <0.001* 0.315 <0.001* 0.442
DBP <0.001* 0.302 <0.001* 0.259 <0.001* 0.331
BMI SBP <0.001* 0.367 <0.001* 0.245 <0.001* 0.385
DBP <0.001* 0.393 <0.001* 0.297 <0.001* 0.408

PHT = Previously diagnosed hypertensive volunteers (n = 350 cases)
NHT = Newly diagnosed hypertensive volunteers (n = 340 cases)

NT = Normotensive volunteers (n = 1,084 cases)
* p-value was significant at < 0.05

Table 4. Comparison of the mean SBP, DBP, between normal weight and overweight volunteers in the BOI Fair study by
gender (excluding PHT)

BP Normal weight group' Overweight group? p-value

All (1424 cases) N =1012 cases N =412 cases
SBP (mm Hg) 1212+ 18.5 132.8 +20.2 <0.001*
DBP (mm Hg) 76.1+10.9 834+11.5 <0.001*

Male (743 cases) N =490 cases N =253 cases
SBP (mm Hg) 1292 +17.6 136.2 + 18.6 <0.001*
DBP (mm Hg) 80.0+ 11.0 85.0+11.4 <0.001*

Female (681 cases) N =522 cases N =159 cases
SBP (mm Hg) 113.6 + 16.0 127.5+21.5 <0.001*
DBP (mm Hg) 72.3+9.5 80.7+11.3 <0.001*

I BMI < 25.0 kg/m?,
2 BMI > 25.0 kg/m’

* p-value was significant at <0.05
PHT = Previously diagnosed hypertensive volunteers (n = 350 cases)

Table 5. Comparison of the prevalence of hypertension, between normal weight, and overweight participants of the BOI

Fair study by gender (excluded PHT)

Normal weight group' (%) Overweight group? (%) p-value

All (1424 cases) N=1012 N =412
- Prevalence of NHT 17.7 39.1 <0.001*

Male (743 cases) N =490 N=253
- Prevalence of NHT 28.2 45.5 <0.001*

Female (681 cases) N=522 N=159
- Prevalence of NHT 7.9 28.9 <0.001*

I BMI < 25.0 kg/m?
2 BMI > 25.0 kg/m?

* p-value was significant at <0.05
PHT = Previously diagnosed hypertensive volunteers (n = 350 cases)
NHT= Newly diagnosed hypertensive volunteers (n = 340 cases)
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Table 6. Comparison of the prevalence of hypertension and ISH, between elderly and non-elderly groups in the BOI Fair

study by gender (excluding PHT)

Non-elderly' group (%) Elderly?* group (%) p-value
All (1424 cases) N=1309 N=115
- Prevalence of NHT 21.6 49.6 <0.001*
- Prevalence of ISH 36.6 58.3 0.002%*
Male (743 cases) N =679 N =64
- Prevalence of NHT 30.9 62.5 <0.001*
- Prevalence of ISH 352 62.5 0.001%*
Female (681 cases) N =630 N=51
- Prevalence of NHT 11.0 39.2 <0.001*
- Prevalence of ISH 40.6 50.0 0.45
PHT = Previously diagnosed hypertensive volunteers (n = 350 cases)
NHT= Newly diagnosed hypertensive volunteers (n = 340 cases)
ISH = Isolated systolic hypertension (n = 142 cases)
! Non-elderly, age < 60 years
2 Elderly, age > 60 years
* p-value was significant at <0.05
Table 7. Comparative data of participants between ABPC and IBPC in pharmacologically given 216 PHT
ABPC (69 cases) IBPC (147cases) p-value
Age (years) 50.4+10.0 55.0+9.6 0.002*
Elderly' (%) 13.0 313 0.004*
Male (%) 53.6 75.5 0.001*
BMI (kg/m?) 25.1+3.7 26.0+3.4 0.08
Overweight? (%) 55.1 61.2 0.39
History of smoking (%) 21.7 26.5 0.45
Unrestricted salt intake (%) 55.1 51.0 0.58
Alcohol ingestion (%) 29.0 34.0 0.46
Sedentary life style (%) 60.9 57.1 0.60
DM (%) 8.6 25.8 0.007*
Stroke (%) 1.4 4.1 0.29
Coronary heart disease (CHD) (%) 13.0 10.2 0.54
Hyperlipidemia (%) 50.0 38.1 0.15

ABPC = Adequate BP controlled volunteers

IBPC Inadequate BP controlled volunteers

PHT = Previously diagnosed hypertensive volunteers
' Elderly, age > 60 years

2 BMI > 25.0 kg/m?

* p-value was significant at <0.05

of hypertension i.e. those who did not have their BP’s
measured before, 816 cases (57.3%) of hyperlipidemia,
and 566 cases (39.7%) of DM.

Ofthe 216 PHT who were under current treat-
ment, normalized BP levels were detected in 69 cases
(31.9%) only. The rate of inadequate BP control was
found at a significantly higher rate in elderly, males and
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those with DM compared to those with adequate BP
control (Table 7). This was also the trend among those
with a higher BMI (p=0.08) (Table 7). Multiple logistic
regression analyses showed that only DM and male
gender were independently associated with a signifi-
cantly higher rate of inadequate BP control (p=0.018
and 0.006, respectively) (Table 8).
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Table 8. Multiple Logistic Regression Analyses of IBPC in pharmacologically given 216 PHT

p-value OR 95%CI
Elderly' 0.06 2.2 0.97-5.2
Diabetes mellitus 0.018* 34 1.2-9.5
Male 0.006* 2.6 1.3-5.1
Overweight? 0.89 1.1 0.5-2.1

IBPC = Inadequate BP controlled volunteers

PHT = Previously diagnosed hypertensive volunteers
' Elderly, age > 60 years

2 BMI > 25.0 kg/m?

* p-value was significant at <0.05

Discussion

The prevalence of hypertension in this study
was high which is similar to that of the previous find-
ings among people with few economic problems as
reported by Jitapankul and co-workers in 1996-1997
(38.9vs 36.6%, p=0.16)®. When gender was separately
considered, the prevalence in male participants (50.4%)
was higher than that of the reports from the European/
American studies such as USA (23%), Finland
(45%)19, and the other European countries (44%)!Y
(p<0.01 in all groups). Most reports from Asian coun-
tries were also lower than our results such as India
(30%)19, Egypt (26%)'¥, and China (14%)"> (p<0.01 in
all groups). This is because the majority of attendants
in the BOI Fair were businessmen, their friends, and
families. They are a select group of people. These find-
ings cannot apply to the general population. However,
a comparable prevalence was observed in the study
from Japan (50%)("?. The prevalence of hypertension
in the female volunteers (24.5%) in our study was also
higher than those reported from the USA (18%)® and
China (13%)"9. By contrast, the prevalence of hyper-
tension in our female participants was lower than that
of the European reports such as Finland (32%)"? and
other European countries (32.2%)). Those reported
from other Asian countries such as India (33%)"%,
Egypt (27%)"¥, and Japan (43%)('? were also higher
compared to that in our study (p < 0.01 in all groups).
As expected, male preponderance of being hypertensive
was the usual finding among the epidemiological
studies of hypertension. This can be explained by the
major role of males in working to earn money for a
living and to support their families while a lot of females
are housewives. Although more females can work
like men nowadays, high rank jobs are usually occupied
by men.

The rate of hypertension awareness in this
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study was 79.1%, which is very high. This can be ex-
plained by the participants being educated people, the
receipt of annual health check ups provided by the
companies they worked for or by health insurance con-
ditions. For those who were previously diagnosed
hypertensive, only 61.7% (60.4% in males vs 64.8% in
females, p =0.44) (data not shown) received treatment
from a qualified physician, and only 31.9% of them
were under adequate control (Table 7). The percentage
of hypertensive patients who were treated was higher
than that reported by Achananuparp and associates in
a central rural community study (61.7 vs 30.1%, p <
0.01)9, Furthermore, there was no significant differ-
ence in treatment rate between both genders (data not
shown). Regarding hypertension detection, 350 out of
690 hypertensive participants, comprising 50.7% of all
cases, had been previously detected as hypertensive.
The detection rate in our study was comparable to
that of the National Survey done in 1996-1997 (50.7%
vs 50.8%, p = 0.96)®, and was concordant with those
of previous studies in Thai people, which varied from
45.0-58.8%1718, These figures agree with the findings
reported from other countries, which indicated that
about half of the people with elevated blood pressure
were not known to any of the medical profession
and were unaware of their own conditions"?. Never-
theless, the awareness of the disease entity and the
acceptability of hypertensive participants to receive
treatment were better than expected by “the rule of
halves”?%. Moreover, the adequacy of BP control
among known hypertensive participants and the
attempt to seek medical care are better than those of
the previous studies!'®. This might be due to the
higher educational background, urbanization, and the
higher socioeconomic status of participants that
brought about a better recognition and control of
hypertension.
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To stratify the prevalence of hypertension and
the unmodified cardiovascular risk factors, the known
cases of hypertension were excluded. Concerning the
severity of hypertension in our study (mild; 73.5%,
moderate; 16.5, severe; 10.0%), the proportion of mild
hypertension was found to be higher than that of a
previous report by Suriyawongpaisal and colleagues
in Bangkok slums (73.5% vs 45.8%, p <0.01)?". This
could be due to the difference in the socioeconomic
status between the two studied groups.

Clustering of the risk factors in newly hyper-
tensive participants is clearly demonstrated. However,
being elderly, overweight, male, smoking, and DM
cause a risk of being associated with newly diagnosed
hypertension. The positive influences of age on SBP
and DBP in both men and women are consistent with
the significant increases in mean SBP and DBP in
elderly. The association between hypertension and
overweight conformed to that of previous studies®?.
Within the same gender, overweight volunteers had
significantly higher mean SBP and DBP than those with
normal weight (Table 4), which led to the higher preva-
lence of hypertension (Table 5). The higher degree of
the positive influence of age over the BMI of partici-
pants on the SBP in both genders was consistent with
the fact that the prevalence rates of isolated systolic
hypertension continue to mount in the seventh decade
of life and beyond®. However, the stability of the
prevalence rates of classical (diastolic) hypertension
from middle age on could explain the lower degree of
the positive influence of age over BMI on the DBP in
both genders.

The demonstrated data on the unawareness
of cardiovascular risks among participants in this study
remained high. The self-awareness on HT, DM, and
hyperlipidemia were reported from the participants at
the BOI Fair in three-quarters, two-thirds and one-half
of those cases without any known history of hyper-
tension, respectively. Since the elderly, males, over-
weight people and DM were demonstrated to have a
1.1 to 3.4 fold increase in the risk of being hyperten-
sive, national policy to encourage people to seek medi-
cal check ups should be stressed.

Concomitant diseases of patients i.c. diabetes
mellitus, might cause inadequate BP control, since their
target BP was lower (<1 30/80 mm Hg) and more difficult
to achieve®?>, Therefore, in diabetic volunteers, the
prevalence of patients with inadequate BP control was
higher than in patients with adequate BP control (25.8
vs 8.6%, p = 0.007). To eliminate these confounding
factors, multiple logistic regression analyses were per-
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formed to determine factors that might independently
influence the adequacy of blood pressure management.
Many possible contributing factors were selected,
such as age, male gender, obesity, and DM in particular.
Male gender and DM were, therefore, found to be in-
dependent risk factors that contributed to poorly con-
trolled BP (p=0.006, OR =2.6,95%CI=1.3-5.1 andp=
0.018,0R =3.4,95%CI=1.2-9.5, respectively) (Table 8).

In conclusion, improving the clinical detec-
tion, controlling the attributable risks and the adequacy
of blood pressure management might have a great im-
pact on reducing cardiovascular disease in the future.

Acknowledgements

We wish to thank the Bayer Thai Co. Ltd. for
their tremendous support in providing manpower for
the arrangement and data collection of this trial.

References

1. Fuentes R, [lmaniemi N, Laurikainen E, Tuomilehto
J, Nissinen A. Hypertension in developing econo-
mies: a review of population-based studies carried
out from 1980 to 1998. J Hypertens 2000; 18: 521-9.

2. Rodgers A, Lawes C, MacMahon S. Reducing the
global burden of blood pressure-related cardio-
vascular disease. J Hypertens Suppl 2000; 18: S3-6.

3. Murray CJ, Lopez AD. The global burden of
disease. In: Murray CJ, Lopez AD, editors. Global
burden and injuries series. Vol. 1. Cambridge:
Harvard University Press; 1996:

4. Haftner SM, Ferrannini E, Hazuda HP, Stern MP.
Clustering of cardiovascular risk factors in con-
firmed prehypertensive individuals. Hypertension
1992;20:38-45.

5. O’Brien E. Automated blood pressure measure-
ment: state of the market in 1998 and the need for
an international validation protocol for blood pres-
sure measuring devices. Blood Press Monit 1998;
3:205-11.

6. Asmar R, Zanchetti A. Guidelines for the use of
self-blood pressure monitoring: a summary report
of the First International Consensus Conference.
Groupe Evaluation & Measure of the French
Society of Hypertension. J Hypertens 2000; 18:
493-508.

7. Guidelines Subcommittee. 1999 World Health
Organization-International Society of Hyperten-
sion Guidelines for the Management of Hyper-
tension. J Hypertens 1999; 17: 151-83.

8. Jittapankul S. Hypertension in Thai elderly and
reflections of the quality of health services. The

§25



10.

11.

12.

13.

14.

15.

16.

$26

2% National Health Survey 1996-1997. Thailand
Health Research Institute, National Health Foun-
dation, Bureau of Policy and Strategy, Ministry of
Public Health; 2000.

Burt VL, Cutler JA, Higgins M, Horan MJ, Labarthe
D, Whelton P, et al. Trends in the prevalence,
awareness, treatment, and control of hypertension
in the adult US population. Data from the health
examination surveys, 1960 to 1991. Hypertension
1995;26: 60-9.

Kastarinen MJ, Salomaa V'V, Vartiainen EA,
Jousilahti PJ, Tuomilehto JO, Puska PM, et al.
Trends in blood pressure levels and control of
hypertension in Finland from 1982 to 1997.J
Hypertens 1998; 16: 1379-87.

Gasse C, Hense HW, Stieber J, Doring A, Liese
AD, Keil U. Assessing hypertension management
in the community: trends of prevalence, detection,
treatment, and control of hypertension in the
MONICA Project, Augsburg 1984-1995. J Hum
Hypertens 2001; 15: 27-36.

Baba S, Pan WH, Ueshima H, Ozawa H, Komachi
Y, Stamler R, et al. Blood pressure levels, related
factors, and hypertension control status of
Japanese and Americans. ] Hum Hypertens 1991;
5:317-32.

Gupta R, Guptha S, Gupta VP, Prakash H. Preva-
lence and determinants of hypertension in the
urban population of Jaipur in western India. J
Hypertens 1995; 13: 1193-200.

Ibrahim MM, Rizk H, Appel LJ, el Aroussy W,
Helmy S, Sharaf'Y, et al. Hypertension prevalence,
awareness, treatment, and control in Egypt. Results
from the Egyptian National Hypertension Project
(NHP). NHP Investigative Team. Hypertension
1995;26: 886-90.

Wu X, Duan X, Gu D, Hao J, Tao S, Fan D. Preva-
lence of hypertension and its trends in Chinese
populations. Int J Cardiol 1995; 52: 39-44.
Achananuparp S, Suriyawongpaisal P, Sueb-
wonglee S, Sakdisawasdi O, Nanna P, Khumthong
N, etal. Prevalence, detection and control of hyper-
tension in Thai population of a central rural com-

17.

18.

19.

20.

21.

22.

23.

24.

25.

munity. ] Med Assoc Thai 1989; 72(Suppl 1): 66-75.
Viseshakul D, Chaivatsu C, Soonthornsima P,
Chularojanamontri V, Premwatana P, Kewsiri D,
et al. Health screening survey to determine risk
factors of cardiovascular diseases in a selected
Thai population: a study in 1 331 Thai government
savings bank clerks. ] Med Assoc Thai 1979; 62:
550-60.

Tiengpitak B, Chalermsanyakorn T. The results of
physical examination of 1,774 normal population.
Siriraj Hosp Gaz 1985; 37: 795-800.

Franco LJ, Stern MP, Rosenthal M, Haffner SM,
Hazuda HP, Comeaux PJ. Prevalence, detection,
and control of hypertension in a biethnic commu-
nity. The San Antonio Heart Study. Am J Epidemiol
1985;121: 684-96.

Smith WC, Lee AJ, Crombie IK, Tunstall-Pedoe H.
Control of blood pressure in Scotland: the rule of
halves. BMJ 1990; 300: 981-3.

Suriyawongpaisal P, Underwood P. Situation of
hypertension in some Bangkok slums. J Med Assoc
Thai 1993; 76: 123-8.

Tanphaichitr v, Pakpeankitvatana R, Kulpongse S,
Lochaya S, Watthano-kasetr S, Tanwiwat C.
Prevalences and body composition of under-
weight, normal weight and obese participants of
the Cardiovascular Electricity Generating Author-
ity of Thailand (CEGAT) study. Int Med 1999; 15:
79-87.

Stamler J, Stamler R, Riedlinger WF, Algera G,
Roberts RH. Hypertension screening of 1 million
Americans. Community Hypertension Evaluation
Clinic (CHEC) program, 1973 through 1975. JAMA
1976;235:2299-306.

Zimmermann S, Phillips RA, Dunaif A, Finegood
DT, Wilkenfeld C, Ardeljan M, et al. Polycystic
ovary syndrome: lack of hypertension despite pro-
found insulin resistance. J Clin Endocrinol Metab
1992;75:508-13.

MacGregor GA, Markandu ND, Smith SJ, Sagnella
GA. Captopril: contrasting effects of adding hy-
drochlorothiazide, propranolol, or nifedipine. J
Cardiovasc Pharmacol 1985; 7 Suppl 1: S82-S87.

J Med Assoc Thai Vol. 89 Suppl. 5 2006



msAnwlsanNaulain_ JIURITITNIUENSTANITAMIENTTNNTG N4 SNNANI1TRINY
W.A. 2543

Wse UTUENAIATEY, INGT HIATTWsTe, 518 5§17

IAANIUULAATIWNUIAINTNTBIN19EAINALIATE 3, N19AILANTEALAINAWlATALATIadE
Cevsialsmialauazvasaaen lugid1auEngsANISANENIINNTT L FAABNITANYU NINNITAINIENTIN
wAedwel (Board of Investment or BOI Fair) 381 1 #A7auay 1,774 91¢ egsiaus 15 Jaulinlasunismsaa
TamuAUTATie seudNTUA 317 NUATUE WA, 2543 Wud1 81 1 A7 350 g (Feeax 19.7) lAunag
adednilulsanoiuaulaiio auneu uaz 340 9e (Feras 19.2) lasunisnsaansaddadaduiulsa
arwaulaia vl lunguidlulsamnudulaiio suineuaiwau 216 91e (Fegas 61.7) dgilaenien 69 91
¥ d’ Yo o o a | a U o d’ Yo aa o 1 |
(Faras 31.9) Nlasunismiuanszauauaulaiailulng  lunguer 1 dasildiunisitdadedniulsn
arwaulaiie slndaziifade “wvselsavialauaziasmaaauinninguidssauausuladaduilsng nag
= dy/ 1 d,/l = o =] ¥ 3 o 1 b4 2y d’ =] o a
AnwfLNTIIdANanTudey Faumseuinluyilszoing, nsAungUaemiulzandiuay Tadin v,
mazantfaden " evegiedilss “nEnw uaznisacuanszaumNaulaiinliiuling azlleviulsn Aruaulaiie 3

wazanniIning lzavialauazaasniann

J Med Assoc Thai Vol. 89 Suppl. 5 2006 §27




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


