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Abstract
Background: Hypertension, notably untreated or uncontrolled, is a major risk factor for
cardiovascular diseases (CVD) morbidity and mortality. In countries in transition, little is known
about the epidemiology of hypertension, and its biochemical correlates. This study was carried out
in Al Ain, United Arab Emirates, to characterize self-reported (SR) normotensives and
hypertensives in terms of actual hypertension status, demographic variables, CVD risk factors,
treatment, and sequalae.
Methods: A sample, stratified by SR hypertensive status, of 349 SR hypertensives (Mean age ± SD;
50.8 ± 9.2 yrs; Male: 226) and 640 SR normotensives (42.9 ± 9.3 yrs, Male: 444) among nationals
and expatriates was used. Hypertensives and normotensive subjects were recruited from various
outpatient clinics and government organizations in Al-Ain city, United Arab Emirates (UAE)
respectively. Anthropometric and demographic variables were measured by conventional methods.
Results: Both under-diagnosis of hypertension (33%) and under-treatment (76%) were common.
Characteristics of undiagnosed hypertensives were intermediate between normotensives and SR
hypertensives. Under-diagnosis of hypertension was more common among foreigners than among
nationals. Risk factors for CVD were more prevalent among SR hypertensives. Obesity, lack of
exercise and smoking were found as major risk factors for CVD among hypertensives in this
population.
Conclusion: Hypertension, even severe, is commonly under-diagnosed and under-treated in the
UAE. Preventive strategies, better diagnosis and proper treatment compliance should be
emphasized to reduce incidence of CVD in this population.
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Background
Hypertension, notably untreated or poorly controlled, is a
major risk factor for cardiovascular diseases (CVD) in
almost every population [1-4]. Although, often controllable by pharmacotherapy [5,6], many patients are unaware
of their condition, and thus are untreated, both in Western societies such as the USA [2,7], but particularly among
populations in transition [8-10]. Also, many individuals
who are aware of their condition are not adequately
treated [11]. Many factors contribute to these problems
including poor treatment compliance, lack of access to
health care and lack of physician adherence to therapeutic
guidelines [2,3,5]. The high prevalence of undiagnosed
hypertension is emphasized by the large number of cases
discovered incidentally e.g. during surveys, or when
patients are under going treatment for other diseases,
especially in developing countries [12,13].
It appears that the average blood pressure (BP) level and
its age-related increase differs across populations and may
explain much of the observed disparities in stroke mortality [14]. To date the bulk of the available knowledge about
hypertension comes from people of Caucasian origin in
developed countries [15]. Little information is available
for populations in transition, some of which may have a
particularly high genetic risk for the development of diseases of affluence, e.g. the "thrifty gene" hypothesis for
diabetes [16,17].
A specific example of a nation in transition is the United
Arab Emirates (UAE). As late as the 1960s the population
consisted largely of nomadic Bedouin Arabs. However,
the discovery of oil in 1970s has changed their life style
dramatically and the UAE is now a modern, wealthy society, heavily influenced by Western living patterns, including a sedentary life style with high CVD risk profiles [18].
Indeed, CVDs are known to be the leading causes of morbidity and mortality in the UAE among both the nationals
and the expatriates, who constitute the majority (approximately 80%) of the population [19]. Of particular concern is the prevalence of obesity, which reaches 35%
among young adolescent Bedouin Arab women [20]; and
about 24% among medical students [21]. These students
also reported high stress levels (65%), unhealthy diets
(50%), and low levels of physical activity (77%) – Perhaps attributable to cultural and climatic restrictions [22].
Also, smoking has increased among men [23-25]. Hypertension is also common with prevalence reported as 19–
25% [26], and 15.3% (urban populations) and 10.6%
(rural populations) [27]. However, in these studies no
information was collected from the expatriate communities. Neither did they obtain any data on treatment and
treatment compliance.
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The present study specifically addresses the characteristics
of self reported hypertensives, and self reported normotensives in terms of demographic variables, the prevalence
of life-style risk factors, under-diagnosis, and treatment
outcome.

Methods
The study was approved by the Ethics Committee of the
Faculty of Medicine and Health Sciences, United Arab
Emirates University, Al Ain, UAE.
Subjects were enrolled over the period February 2001 to
May 2005. The sample was stratified by SR hypertension
(yes/no) and consisted of 349 SR hypertensives, and 640
SR normotensives (controls) among Arab nationals and
expatriates (non-Gulf Arabs, Africans, Asians, Europeans
and Far East Asians). There were 670 males and 319
females. Hypertensive subjects were recruited from various outpatients' clinics in Al-Ain city, UAE. Controls were
enrolled from among University staff, teachers of secondary schools, factory workers, and various other institutions, to obtain a broad and representative cross-section
of the adult population of Al-Ain.
Individuals between the age of 20 and 75 years with SR
hypertension were referred to a special project physician
in the hypertension clinic in Tawam Hospital, Al-Ain, to
exclude secondary hypertension and known kidney disease or heart problems (no patients, however, had to be
excluded for these conditions). Both patients and controls
were then informed, in either Arabic or English, about the
project's objectives and methods. Informed, written consent was obtained in all cases. Each individual was interviewed by a healthcare professional, using a one-page
questionnaire, in Arabic or English, regarding demographic variables including ethnic background (country
of origin), history of hypertension, diabetes, history of
dyslipidaemia, current smoking (smoking cigarettes every
day), current exercise (exercising at least for one hour/
three times per week), and current alcohol intake (drinking alcohol at least once/three times per week). The questionnaire was piloted among primary health care patients
and adapted accordingly. Although all patients had been
prescribed anti-hypertensive treatment, no details on the
exact medication were elicited. Besides to their prescribed
conventional anti hypertensive drugs, many SR hypertensives were on lipid-lowering treatment if they had concomitant diabetes or dyslipidaemia.
All subjects were instructed to relax in a sitting position for
at least 15 minutes prior to BP measurements. A mercury
sphygmomanometer with appropriate cuff size was used
for BP measurements. A specially trained nurse took two
BP measurements for each individual in two different
positions (sitting and standing) the average of which was
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used for analyses. Individuals with high BP levels among
the SR normotensive group (incident of hypertension)
were referred to a physician.
Hypertension was defined according to the Seventh
Report of the Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High Blood Pressure (JNC-7) definition [3]: normal (systolic < 120 mm
Hg and diastolic < 80 mm Hg), pre-hypertension (systolic
= 120–139 mm Hg or diastolic = 80–89 mm Hg), stage I
(systolic = 140–159 mm Hg or diastolic = 90–99 mm Hg),
stage II (systolic ≥ 160 mm Hg or diastolic ≥ 100 mm Hg).
Incident (new, undiagnosed) hypertensives were defined
as control subjects with a systolic blood pressure (SBP) ≥
140 mm Hg and/or a diastolic blood pressure (DBP) ≥ 90
mm Hg. Under-treated hypertensives were defined as
patients having BP levels in the above mentioned range.
In this study, weight, height, waist and hip circumference
were all measured according to the WHO MONICA protocol [28]. Body mass index (BMI) was calculated as weight/
height2 (kg/m2), and waist to hip ratio (WHR) was also
calculated. Obesity was defined as BMI ≥ 30 kg/m2 and
central body fat distribution was defined as a WHR ≥ 0.9
for men and ≥ 0.8 for women. These variables were measured by trained staff nurses in either the outpatient hypertension clinic in the case of hypertensives or in a special
room in other organizations. Measurements were taken
without shoes, and no heavy clothing was worn at the
time of the investigations.
Statistical analysis
For statistical analysis of the total data set, the Statistical
Package for the Social Sciences (SPSS) Version 13.0 for
Windows (SPSS, Chicago, U.S.A.) was used. Associations
between categorical (nominal) variables were analyzed
using cross tabulations and Chi-square tests, and the
strength of the association was expressed in terms of Odds
Ratios (OR), adjustment for confounding variables was
carried out using the Mantel-Haenszel estimate of the OR.
Continuous variables are presented as means +/- SD. Differences, adjusted for sex, among groups in continuous
variables were analyzed using Analysis of Variance, and
the Tukey method was used for post-hoc tests (i.e. p-values adjusted for multiple comparisons). P-values < 0.05
were considered statistically significant.

Results
The number of individuals in each of the three BP groups
(SR normotensives with normal blood pressure, incident
hypertensives, [i.e. SR normotensives who actually had
hypertension], and SR hypertensives) broken down by sex
and nationality is shown in Table 1. For each of these
groups, the prevalence of regular exercise, smoking and
alcohol consumption are also shown. The level of under-
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diagnosis of hypertension (216/640; 33%) and undertreatment (266/349; 76%) were very high. Many SR
hypertensives even had blood pressures in the stage II
hypertensive range (Table 2). Interestingly, Emiratis, as
compared to the immigrants (combined), had a much
higher likelihood of having their hypertension diagnosed
(Mantel-Haenszel OR, adjusted for sex 2.56 (95% CI:
1.65–3.97).
Table 3 shows the physical measurements of the three BP
groups, broken down by gender. These results clearly
show a pattern of high levels of CVD risk, with age, BMI
and WHR generally increasing from the normotensive
group, via the incident hypertensive group, to the SR
hypertensives group.

Discussion
In view of the uncertainty about the pathophysiology of
many cardiovascular disorders, their association with lifestyle in different societies is of particular interest. This was
one of the motivating factors for the 7 countries study by
Ancel Keys [29]. The rapid life style changes that have
taken place in the Gulf Region offer a unique opportunity
to study the effect of such changes on CVD morbidity patterns and risk factors.
This study shows that in one of these countries (the UAE),
despite a modern and accessible health infra-structure, the
levels of both under-diagnosis and under-treatment of
hypertension are high, as a large percentage of the SR normotensives and the SR hypertensives actually had BP in
the hypertensive range. This situation is similar to that
found in many other places in the world, both developed
and developing. Even in the USA most hypertension is not
properly controlled and among those with untreated or
treated but uncontrolled hypertension a majority are
aware of their condition [2]. Although our conclusions are
based on a convenience sample, our cases appear to be
broadly representative for the population of hypertensives
in Al Ain, the second largest city in Abu Dhabi Emirate.
Although the situation may differ somewhat in the other
Emirates, such as Dubai, we do not believe a qualitatively
different situation in other parts of the UAE.
The undiagnosed, "incident", hypertensives in out study
are in many ways an intermediate group (Table 3), perhaps because the onset of their hypertension is rather
recent, which is also suggested by their generally younger
age. This may also be due to their better general health
than the SR hypertensives, with less concomitant morbidity and symptomatology, and have therefore not been
diagnosed as hypertensives before. In addition, a few of
them may not be real hypertensives, but only borderline
hypertensives, who only occasionally or under special cir
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Table 1: Demographic data by blood pressure group and by nationality and gender.

Ethnicity

Numbers (N)

Blood pressure groups

Life style risk
factors

Emirates

Non Gulf Arabs

Africans

Asians

Caucasians

Far East Asians

N
Regular
Exercise (%)
Cigarette
Smoking (%)
Alcohol
Consumption
(%)
N
Regular
Exercise (%)
Cigarette
Smoking (%)
Alcohol
Consumption
(%)
N
Regular
Exercise (%)
Cigarette
Smoking (%)
Alcohol
Consumption
(%)
N
Regular
Exercise (%)
Cigarette
Smoking (%)
Alcohol
Consumption
(%)
N
Regular
Exercise (%)
Cigarette
Smoking (%)
Alcohol
Consumption
(%)
N
Regular
Exercise (%)
Cigarette
Smoking (%)
Alcohol
Consumption
(%)

Normotensives

SR Hypertensives

Incident Hypertensives

M

F

M

F

M

F

36
36

34
44

56
32

60
38

20
80

13
77

3

0

18

2

25

0

3

0

5

3

5

0

82
60

33
75

29
48

12
50

48
56

22
59

22

13

24

0

27

0

0

9

3

0

0

0

44
73

10
80

54
63

15
33

22
68

6
67

20

0

20

0

14

0

2

0

2

0

9

0

109
68

52
65

82
57

29
41

61
67

9
56

18

0

17

0

21

0

17

0

17

3

23

0

10
90

9
100

1
0

2
50

10
100

3
100

20

22

100

0

0

33

90

67

100

50

100

33

0
0

5
80

4
75

5
60

2
100

0
0

0

0

25

20

0

0

0

20

25

40

50

0

Note: Incident hypertensives are self-reported normotensives with high blood pressure.
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Table 2: Blood pressure categories according to the JNC seventh report3.

SR Normotensives
BP Category
Normal
Pre-hypertension
Stage I
Stage II

SR Hypertensives

SBP (mmHg)

DBP (mmHg)

Female (%)

Male (%)

Female (%)

Male (%)

< 130
130 – 139
140 – 159
≥160

< 85
85 – 89
90 – 99
≥100

59.7
13.3
24.0
3.1

45.0
18.2
30.4
6.3

8.1
17.9
40.7
33.3

13.4
8.5
37.5
40.6

196

444

123

224

Total (N)

BP: blood pressure; SBP: systolic blood pressure; DBP: diastolic blood pressure; N: numbers; SR: self-reported. Incident Hypertensives are SR
normotensives with high blood pressure.

cumstances have BP values in the hypertensive range, and
may require regular monitoring.

communicating with patients in this highly multi-cultural
environment.

Among the Emirati nationals, most hypertension had
been diagnosed previously and presumably had been
treated. It is noteworthy that under-diagnosis of hypertension among non-Emiratis was much more common than
among nationals. This may reflect poorer access to health
care for immigrants. A large percentage of immigrants are
low-income workers, e.g. employed in agriculture or construction. Until recently, the vast majority of such workers
had access to (practically) free health care. Currently, the
health system is in transition, and it is unclear what the
future situation will be. The fact that until recently, their
health care had been free, suggests that under-diagnosis is
probably not due to financial reasons, but may reflect a
different attitude to health and health care among these
foreign workers, and perhaps a problem of communication between these workers, who often speak only Urdu or
Pashtu, and health care professionals. One possible way
to address this situation is to include a more extensive cardiovascular screening component in the periodic health
check up (every 2–3 years) that is required for residence
permit extensions.

In this population, the problem of under-diagnosis and
under-treatment of hypertension is compounded by a
high prevalence of other CVD life-style risk factors including smoking, lack of exercise, and obesity. In this context,
the levels of obesity, for example, were extremely high
with average BMIs in the overweight to obese range (Table
3).

Of special concern is the high level of under-treatment of
hypertension. Despite the fact that the SR hypertensives
were, by definition, aware of their condition, almost half
of them did not have their BP adequately controlled
(Table 2). It is unclear whether this is due to inadequate
treatment regimens, or lack of compliance e.g. because of
asymptomatic nature of hypertension as well as medication side effects. Anecdotically, many individuals diagnosed with hypertension in this region do not properly
adhere to treatment, because they partially mistrust the
health care providers, and often they have wrong perception of the potential complications from their condition.
Clearly, health care providers should better interact with
patients to ensure proper compliance. Perhaps, the training of both doctors and nurses should focus more on

In summary, obesity, lack of exercise and smoking will
clearly have a negative impact on the population's health
status. Clearly, non- pharmacologic (as well as pharmacologic) approaches to the prevention of CVD among hypertensives and somewhat among normotensives are also
needed in this population. The focus therefore should be
on prevention, and efforts should address modifiable life
style risk factors, such as diet, smoking and lack of exercise. Health authorities in the UAE have recognized smoking of both cigarettes and sheesha (water pipe), as a major
health problem and steps have been taken to curb the sale
of tobacco to minors and to raise awareness about the
dangers of smoking. However, stimulation of regular exercise, known to be associated with substantial reductions
in the incidence of coronary events [30], has received less
attention, perhaps due to the fact that the extremely hot
summer (June – September) constitutes a clear obstacle to
outdoor activities. But, even during the pleasant winter
months (October – March), few people exercise on regular
basis. Overall, it is estimated that slightly over 50% of
males, and 39% of females, exercise regularly [31]. There
are also other, less clear, obstacles such as cultural perceptions and attitudes, and ad-hoc urban planning marked
by lack of community based sport facilities. Despite the
fact that some citizens will not change their life style whatever interventions are put in place [32], many others are
likely to respond positively to more appealing interventions such as attractive recreational facilities.
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Table 3: Demographic and anthropometric characteristics of the three blood pressure groups, by sex.

Normotensives (1)

F (n = 142)

Age
(yrs)
BMI
(Kg/
m2)
WHR
(×
100)
Waist
Circ.
(cm)
DBP
(mm
Hg)
Pulse
(B/
Min)

P
Value
(1 vs.
2)

M (n = 281)

Mean

SD

Mean

SD

38.5

8.2

44.2

9.6

27.8

6.1

26.5

84.9

8.7

88.5

Incident Hypertensives (2)

F (n = 53)

P
Value
(1 vs.
3)

M (n = 163)

Mean

SD

Mean

SD

0.049

39.7

8.8

45.5

8.2

3.7

0.019

29.3

5.4

27.7

92.5

5.7

NS

83.4

9.4

13.5

94.8

10.6

.004

92.5

77.2

5.5

77.4

5.6

0.000

74.1

7.8

72.9

6.5

NS

Self-Reported Hypertensives
(3)

F (n = 123)

P
Value
(2 vs.
3)

M (n = 226)

Mean

SD

Mean

SD

0.001

49.8

10.3

51.4

8.5

0.001

5.1

0.000

30.8

6.7

27.9

4.8

NS

92.3

5.7

0.000

91.9

8.6

95.7

4.9

0.000

15.6

97.3

12.1

0.000

98.7

12.9

99.2

10.5

0.018

89.8

6

91.4

7.2

0.000

89.6

10.5

89.8

10.5

NS

75.9

7.8

73.1

7.8

0.030

75.8

9.4

74.2

8.8

NS

BMI: body mass index; WHR: waist to hip ratio; SBP: systolic blood pressure; DBP: diastolic blood pressure; NS: not significant (p > 0.05); Incident
Hypertensives are SR normotensives with high blood pressure. The differences between the three methods are tested using Tukey's method,
adjusted for sex.

Conclusion
Hypertension in the UAE should be approached more
aggressively in terms of prevention strategies, diagnosis
and treatment. Inter alia, provision of community sports
facilities (children play grounds, safe cycling pathways,
and indoor swimming pools), adapted to local culture
and climate is recommended. Also, there is a pressing
need to raise awareness among physicians and patients of
the importance of adherence to treatment guidelines and
recommendations, and to the potential complications of
hypertension.

Competing interests
The author(s) declare that they have no competing interest.

SA participated in the patient and control recruitment,
carried out clinical examinations for the subjects, and critically reviewed the manuscript.
JP, participated in the measurement of the demographic
variables, participated in the recruitment of the subjects
and collected blood samples.
AA, participated in the design of the project, and commented on the manuscript.
EO, participated in its design and coordination, provided
funds for the project, and critically reviewed the manuscript.
All authors read and approved the final manuscript.

Authors' contributions
AA designed the project, collected and interpreted the
data, conducted the laboratory analysis and participated
in the statistical analysis of the data, and drafted the manuscript.
NN performed the statistical analysis, and further coauthored the manuscript.

Acknowledgements
The authors gratefully acknowledge generous financial support from a grant
from Sheikh Hamdan Medical Award. The authors thank Professor M. Gary
Nicholls, former chairman, Department of Internal Medicine, UAE University, for his critical reading of the manuscript.

References
1.

US Department of Health and Human Services; National Institutes for
Health, National Heart, Lung, and Blood Institute: High blood pressure: who is at risk? [http://www.nhlbi.nih.gov/health/dci/Diseases/
Hbp/HBP_WhoIsAtRisk.html].

Page 6 of 7
(page number not for citation purposes)

BMC Cardiovascular Disorders 2006, 6:24

2.
3.

4.
5.
6.

7.
8.

9.

10.

11.
12.
13.

14.

15.
16.

17.

18.
19.
20.
21.

22.
23.

Hyman DJ, Pavlik VN: Characteristics of Patients with Uncontrolled Hypertension in the United States. N Engl J Med 2001,
345:479-486.
Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA, Izzo
JL Jr, Jones DW, Materson BJ, Oparil S, Wright JT Jr, Roccella EJ: The
seventh report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood
Pressure: the JNC 7 report. JAMA 2003, 289:2560-2572.
Glover MJ, Greenlund KJ, Ayala C, Croft JB: Racial/Ethnic disparities in prevalence, treatment, and control of hypertension –
United States, 1999 to 2002. JAMA 2005, 293:923-925.
Berlowitz DR, Ash AS, Hickey EC, Friedman RH, Glickman M, Kader
B, Moskowitz MA: Inadequate management of blood pressure
in a hypertensive population. N Engl J Med 1998, 339:1957-1963.
Hyman DJ, Pavlik VN: Self-reported hypertension treatment
practices among primary care physicians: blood pressure
thresholds, drug choices, and the role of guidelines and evidence-based medicine. Arch Intern Med 2000, 160:2281-2286.
Trilling JS, Froom J: The urgent need to improve hypertension
care. Arch Fam Med 2000, 9(9):794-801.
Bovet P, Shamlaye C, Gabriel A, Riesen W, Paccaud F: Prevalence
of cardiovascular risk factors in a middle-income country
and estimated cost of a treatment strategy. BMC Public Health
2006, 6:9.
Muxfeldt ES, Nogueira Ada R, Salles GF, Bloch KV: Demographic
and clinical characteristics of hypertensive patients in the
internal medicine outpatient clinic of a university hospital in
Rio de Janeiro. Sao Paulo Med J 2004, 122:87-93.
Zachariah MG, Thankappan KR, Alex SC, Sarma PS, Vasan RS: Prevalence, correlates, awareness, treatment, and control of
hypertension in a middle-aged urban population in Kerala.
Indian Heart J 2003, 55:245-51.
Hajjar I, Kotchen TA: Trends in prevalence, awareness, treatment, and control of hypertension in the United States,
1988–2000. JAMA 2003, 290:199-206.
Wang TJ, Vasan RS: Epidemiology of uncontrolled hypertension
in the United States. Circulation 2005, 112:1651-1662.
He J, Gu D, Wu X, Reynolds K, Duan X, Yao C, Wang J, Chen CS,
Chen J, Wildman RP, Klag MJ, Whelton PK: Major causes of death
among men and women in China. N Engl J Med 2005,
353:1124-1134.
Wolf-Maier K, Cooper RS, Banegas JR, Giampaoli S, Hense HW, Joffres M, Kastarinen M, Poulter N, Primatesta P, Rodriguez-Artalejo F,
Stegmayr B, Thamm M, Tuomilehto J, Vanuzzo D, Vescio F: Hypertension prevalence and blood pressure levels in 6 European
countries, Canada, and the United States. JAMA 2003,
289:2363-2369.
Nicholls MG, Richards AM: Is hypertension a leading cause of
heart failure in Chinese. Clin Exp Pharmacol Physiol 2002,
29:850-851.
Henriksson KM, Lindblad U, Gullberg B, Agren B, Nilsson-Ehle P, Rastam L: Body composition, ethnicity and alcohol consumption
as determinants for the development of blood pressure in a
birth cohort of young middle-aged men. Eur J Epidemiol 2003,
18:955-963.
Bosworth HB, Bartash RM, Olsen MK, Steffens DC: The association of psychosocial factors and depression with hypertension among older adults.
Int J Geriatr Psychiatry 2003,
18:1142-1148.
Henry CJ, Lightowler HJ, Al-Hourani HM: Physical activity and
levels of inactivity in adolescent females ages 11–16 years in
the United Arab Emirates. Am J Hum Biol 2004, 16:346-353.
Ministry of Health, United Arab Emirates. Preventive medince
department annual report 2003.
Al-Hourani HM, Henry CJ, Lightowler HJ: Prevalence of overweight among adolescent females in the United Arab Emirates. Am J Hum Biol 2003, 15:758-764.
Carter AO, Saadi HF, Reed RL, Dunn EV: Assessment of obesity,
lifestyle, and reproductive health needs of female citizens of
Al Ain, United Arab Emirates. J Health Popul Nutr 2004,
22:75-83.
Carter AO, Elzubeir M, Abdulrazzaq YM, Revel AD, Townsend A:
Health and lifestyle needs assessment of medical students in
the United Arab Emirates. Med Teach 2003, 25:492-496.
Hamadeh RR: Smoking habits of medical students in Bahrain.
J Smok Relat Dis 1994, 5:189-195.

http://www.biomedcentral.com/1471-2261/6/24

24.
25.
26.

27.

28.

29.

30.

31.
32.

Hamadeh RR: Smoking in the GCC countries. Bahrain Med Bull
1998, 20:91-94.
Bener A, Stwart T, Al-Ketbi LMB: Cigarette smoking habits
among high school boys in the United Arab Emirates. Int Q
Commun Health Educ 1999, 18:209-222.
El Mugamer IT, Ali Zayat AS, Hossain MM, Pugh RN: Diabeties,
obesity and hypertension in urban and rural people of
bedouin origin in the United Arab Emirates. J Trop Med Hyg
1995, 98:407-415.
Badrinath P, Al-Shboul QA, Zoubeidi T, Gargoum AS, Ghubash R, ElRufaie OE: Measuring the health of the nation: United Arab
Emirates Health And Lifestyle Survey 2000. Faculty of Medicine
& Health Sciences and College of Economics Al Ain 2002.
WHO MONICA Project Principal Investigators: The World Health
Organization MONICA Project (monitoring trends and
determinants of cardiovascular disease): a major international collaboration. J Clin Epidemiol 1988, 41:105-114.
Daan Kromhout, Alessandro Menotti, Hugo Kesteloot: Prevention
of Coronary Heart Disease by Diet and Lifestyle: Evidence
From Prospective Cross-Cultural, Cohort, and Intervention
Studies. Circulation 2002, 105:893-898.
Manson JE, Hu FB, Rich-Edwards JW, Colditz GA, Stampfer MJ, Willett WC, Speizer FE, Hennekens CH: A Prospective Study of
Walking as Compared with Vigorous Exercise in the Prevention of Coronary Heart Disease in Women. New England Journal of Medicine 1999, 341:650-658.
McIlvenny S, DeGlumea AM, Elewaa M, Fernandeza OT, Dormera P:
Factors associated with fatigue in a Family Medicine clinic in
the United Arab Emirates. Family Practice 2000, 17(5):408-413.
Libby P: The forgotten majority: unfinished business in cardiovascular risk reduction. J Am Coll Cardiol 2005, 46:1225-1228.

Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-2261/6/24/prepub

Publish with Bio Med Central and every
scientist can read your work free of charge
"BioMed Central will be the most significant development for
disseminating the results of biomedical researc h in our lifetime."
Sir Paul Nurse, Cancer Research UK

Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central
yours — you keep the copyright

BioMedcentral

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

Page 7 of 7
(page number not for citation purposes)

