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Introduction

Cardiovascular diseases are a major cause of deaths in
most of industrialized countries as well as developing
countries'. Although several major risk factors for
coronary heart disease have been identified,
researchers are still exploring the role of several other
modifiable risk factors for cardiovascular diseases. A
mounting body of evidence indicates that

socioeconomic status, behavioral, psychosocial, and
environmental factors are the major determinants of
health and life expectancy in most communities', In
this context, several investigators have demonstrated an
inverse association between the overall morbidity and
mortality and socioeconomic status as well as
independent inverse association between CVD
morbidity and mortality and socioeconomic status'.
Even though hypertension is one of the main risk
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factors for cardiovascular disease, a review of the
literature indicates that only few studies have examined
the association between the incidence of hypertension
and the income as well as other indicators of
socioeconomic status (SES)'-s. There have been few
empirical attempts to explore behavioral and biologic
pathways by which SES and mortality are linked. But
the underlying biologic pathways by which
socioeconomic conditions can promote a disease are
not clearly understood.

Social support appears to influence negative health
behaviors such as smoking, heavy alcohol
cons\.imption, poor dietary habits, sedentary lifestyle
and sub-optimal health service utilization6

• Social
support may also buffer against stress and thereby
reduce activation of the neuroendocrine system,
leading to diminished progression of high blood
pressure and other complications 7. More recent studies
reported that socio-economic status has an effect on
hypertension (Sabri et aI, 2004). Several studies have
found that socioeconomic and psychosocial factors
strongly affect health, thus making income distribution
a good measure to use in the beginning to examine the
variables that affect the health of the populationS, 9,10.

The aim of this study was to determine the correlation
between hypertension and income distribution among
United Arab Emirates population.

Materials and Methods

Study Design
This study followed a matched case-control study
design to determine the relationship between
hypertension and socioeconomic status (SES), age, sex,
nationality, educational level, occupation, cigarette
smoking habit, physical activity, lifestyle habits and
body mass index, This study was part of a larger scale
investigation carried out in the district of Al Ain in the
United Arab Emirates during the period of October
2001 to July 2002.

Questionnaire
The questionnaire and criteria for the hypertension
were designed to meet the objective of this study. A
translated Arabic version of the questionnaire was
revised by the physician (MSOAZ) [bilingual] and back
translated by a bilingual co-investigator, unacquainted
with the original English version. Both translators have
met and made the necessary corrections, modifications
and rewording after considering the minor differences
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and discrepancies, which were identified. A pilot study
carried out as a part of the process of validation and
feedback was requested from the first twenty patients
regarding the clarity and appropriateness of the
questions. These subjects were asked to complete a
form designed specifically to express their opinion on
the questionnaire. Minor changes were made in the
questionnaire taking into account their feedback.

Sampling Procedure
A multi-stage stratifi~d cluster sampling design was
developed using the administrative divisions of the AI
Ain Medical Health District which had approximately
equal numbers of inhabitants. In order to secure a
representative sample of the study population,
sampling was stratified with proportional allocation
according to stratum size from urban and semi-urban
areas. The sample size was determined on the priori
presumption that the prevalence rate of hypertension in
the UAE would be more or less similar to the 20% rate
observed in the pilot study, Assuming the prevalence
of hypertension to be 20% and allowing for an error of
5% (Type-1 error at a 1% level of significance), a
sample size of 500 cases and 500 matched controls was
estimated. There were a total of 22 PHC Clinics
available, of which 8 were selected randomly. Of the
8 PHC Clinics, 5 were selected from urban and 3 from
the semi-urban areas of the AI-Ain Medical Health
District. Patients were classified as hypertensives or
controls based on the information from health care
clinic documentations.

Selection ofHypertensive Subjects
Individuals were classified as hypertensive if their self
reported results of systolic blood pressure were more
than 139 mmHg or diastolic blood pressure more than
89 mmHg and/or if they were currently taking
antihypertensive medication 11, Consecutive cases of 500
hypertensive patients aged 20-65 years were selected
by a simple random process from the PHC clinics.

Selection ofCommunity Controls
Control subjects aged 20-65 years were identified from
the community with their self-reported results of
systolic blood pressure less than 140mmHg and
diastolic blood pressure less than 90 mmHg, and if they
were not on any antihypertensive medication. This
community survey involved a random sample of 500
subjects in the community.

Data Collection and interview
The case-control ratio was 1:1 and there were equal
numbers of men and women in the study, which is in
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accordance with their ratio in the general population.
The survey was based on standardized interviews
performed by trained health professionals and nurses.
Informed consent was obtained from each person who
agreed to enter the study. Participants were
interviewed by health professionals and nurses
concerning information about age, nationality,
educational level, occupation, residential area (urban
and semi-urban), cigarette smoking habits, physical
activity, lifestyle habits, body mass index, previous
history of hypertension, diabetes and complaints of
cardiovascular diseases, and current use of medication
for hypertension and diabetes. For both patients and
controls, smoking behaviour was classified as a current
smoker, ex-smoker or non-smoker. A current smoker
was defined as a person who regularly smoked at least
one cigarette per day, an ex-smoker was someone who
had given up smoking for at least 6 months and non
smoker was a person who had never smoked regularly.
No data were obtained on alcohol consumption since
this is conservative Muslim community.

Height and weight were measured using standardized
methods; all the participants wore light clothes without
shoes. The body mass index (BMI), calculated as the
weight (kg) with 1 kg subtracted to allow for clothing
divided by height in meter squared, was used as a
measure of obesity and classification implemented as
described by Bray12.

Physical activity was classified as follows (Sabri et al.
2004):
1. Sedentary and relatively inactive: Those who were

not practicing sports for more than one houri week.
2. Relatively active: Those who were practicing sports

for 1 - 3 hours a week.
3. Highly active: Those who were practicing sports for

more than 3 hours a week.

Blood pressure measurement was carried out by
trained practicing nurses according to the World Health
Organization standardized criterial1

. They were trained
for 1 week on the use of the sphygmomanometer and
blood pressure measurement techniques in the sitting
position. Blood pressure was measured two times from
the right upper arm with a random zero
sphygmomanometer using a 14-cm cuff, after the
participants had rested for 10 minutes, recorded to the
nearest mm Hg. Systolic Blood Pressure (SBP) was
recorded at the appearance of the first Korotkoff
sounds and Diastolic Blood Pressure (DBP) at the
disappearance of the fifth Korotkoff sounds. The mean
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value obtained from three readings was used in the
analysis. Hypertension was defined according to WHO
criteria as SBP .2: 140 mm Hg andlor DBP .2: 90 mm Hg
and or the use of antihypertensive medicationl1

.

Statistical analysis
The data were analyzed using the Statistical Packages
for Social Sciences [SPSS]13. Student's t-test was used to
find the difference between means of systolic and
diastolic blood pressure among hypertensives and non
hypertensives, while Mann-Whitney test was used for
non-parametric distribution. The chi-squared test was
used for comparison of frequencies between
hypertensives and non-hypertensives and the
frequency of other associated socioeconomic and
lifestyle factors. The level p<0.05 was considered as
the cut-off value for significance.

Results

Of the 1000 subjects (500 cases and 500 controls)
surveyed, data pertaining to 409 cases from the
hypertensive group and 409 controls from the non
hypertensive group were available for the final analysis.
The overall response rate for completion of study was
81.8%. The mean and SD of blood pressure among the
hypertensive group was (SBP=141.9 ±17.1 and
DBP=92.7±9.8) significantly higher than for controls
(SBP=116.8±8.7 and DBP=75.7±6.2) (p<O.OOOl).
Hypertension was found to be significantly higher
among the low income group (35.2% vs. 24.9%
controls, p=0.002; while mean SBP in the low income
group was 130.2±17.6 vs. 128.0±17.4 controls,p=0.022).

Table I shows the association between hypertensive
and non hypertensive subjects according to the income
levels by sex and nationality. Among the total cases
studied, 35.2% of the hypertensive subjects were
significantly in the less income group «5000 Dhs)
while low income non-hypertensive controls were only
24.9%; p=0.002. Likewise among males, the
hypertensive subjects were significantly more in the
less income group (36.7% vs. 25.0%; p=O.Oll). Among
the expatriates, 55.4% were hypertensive. Majority of
the expatriates belonged to the low income group and
difference was significant (52.1% vs. 30.0%; p<O.OOl).

Table II represents the lifestyles and eating habits of
subjects compared to their income levels. Among
males, smokers and alcohol drinkers were more likely
to be of low income group but only smoking showed
significant difference p=0.016. Subjects were more
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likely to be active in the group with higher income
level but no significant difference could be noted.
There were statistically significant differences between
low and high-income groups with respect to animal fat
consumption (p<O.OOl) and cholesterol level (p<O.OOl).

Table III shows the relationship between some
important risk factors and monthly income level for the
UAE national subjects. The percentage of inactive
subjects (55.2%) and current smokers 07.0%) for the
high-income group were higher than the low-income
group (54% and 0% respectively), while the prevalence
of those currently drinking alcohol (5.0%), animal fat
consumption (40.8%), preferring salty food (18.0%) and

abnormal cholesterol level (30.8%) for the low-income
group were higher than the high-income group (3.8%,
27.6%, 16.4% and 28.1% respectively). There was
statistically significant difference between low and
high-income groups with respect to EMI (p=0.014).

Table IV shows the relationship between some
important risk factors and monthly income level for the
expatriates. There were statistically significant
differences between low and high-income groups with
respect to smoking tobacco (p=O.OlO), physical activity
(p=0.044), animal fat consumption (p<O.OOl) and
cholesterol level (p<O.OOl).

Table I: Hypertensive and age matched-control subjects distributed by nationality,
monthly income groups and gender.

Monthlv Income Groups Case Control Odds Ratio (95% Confidence Interval) P-value
(n =409) (n =409) OR (95% CI)*** *
N (%) N (%)

Total sample
Less than 5000 Dhs 144 (35.2) 102 (24.9) 1.636(1.20-2.24) 0.002

5000 Dhs or more 265 (64.8) 307 (75.1)
Total sample (Males)

Less than 5000 Dhs 80 (36.7) 51 (25.0) 1.739(1.12-2.71 ) 0.011
5000 Dhs or more 138 (63.3) 153 (75.0)

Total sample (Females)
Less than 5000 Dhs 64 (33.5) 51 (24.9) 1.522(0.96-2.41 ) 0.059
5000 Dhs or more 127 (66.5) 154 (75.1)

UAE nationals (Total)
Less than 5000 Dhs 21 (11.2) 29 (15.0) 0.72(0.38-1.36) 0.274
5000 Dhs or more 166 (88.8) 164 (85.0)

UAE nationals (Males)
Less than 5000 Dhs 7 (12.8) 13 (16.9) 0.49(0.16-1 .41 ) 0.142
5000 Dhs or more 71 (87.2) 64 (83.1)

UAE nationals (Females)
Less than 5000 Dhs 14 (12.8) 16 (14.0) 0.92(0.40-2.12) 0.834
5000 Dhs or more 95 (87.2) 100 (86.0)

Expatriates (Total)
Less than 5000 Dhs 123 (55.4) 73 (34.0) 2.43(1.62-3.65) < 0.001
5000 Dhs or more 99 (44.6) 143 (66.0)

Expatriates (Males)
Less than 5000 Dhs 73 (52.1) 38 (30.0) 2.55(1.50-4.36) < 0.001
5000 Dhs or more 67 (47.9) 89 (70.0)

Expatriates (Females)
Less than 5000 Dhs 50 (61.0) 35 (39.3) 2.41 (1.25-4.68) 0.005
5000 Dhs or more 32 (39.0) 54 (40.7)

• P-value for hypertensive and matched control vs. income group.
"'OR (95% CI) odds Ratio 95% Confidence Interval (calculated Mantel-Haenszel test)
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Table II: The relationship between some important risk factors and monthly income
level for the total sample.

Income Levels P-Value
Less than 5000 Dhs 5000 Dhs or more

Body Mass Index (mean + SD) 27.7+ (4.7) 28.2 + (5.9) 0.585"
N (%1 N (%1

Smoking (for males) ** 0,016
Never smoked 56 (42.7) 165 (56.3)
Currently smoking 36 (27.5) 51 (17.5)
Ex-smoker 39 (29.8) 75 (25.8)
Total 131 (100.0) 291 (l00.0)

Alcohol drinking (for mc:;des) ** 0.421
Never drink 118 (90.8) 267 (93.0)
Curre~tly or ex-drinker 12 (9.2) 20 (7.0)
Total 130 (100.0) 287 (100.0)

Activity levels 0.321
Inactive 137 (55.7) 292 (51.0)
Relatively active / active 109 (44.3) 280 (49.0)
Total 246 (100.0) 572 (100.0)

Salt consumption 0.374
Yes 29 (11.9) 82 (14.4)
No 214 (88.1) 487 (85.6)
Total 243 (100.0) 569 (100.0)

Type of fat consumption 0.001
Vegetable fat 162 (66.9) 445 (79.0)
Animal fat 80 (33.1) 118 (21.0)
Total 242 (100.0) 563 (100.0)

Cholesterol level 0.001
Normal 71 (52.6) 199 (71.1 )
Higher than normal 64 (47.4) 81 (28.9)
Total 135 (100.0) 280 (l00.0)

" P-value was calculated by using Mann Whitney Test for BMI vs. income groups.
"" Number of females who were smoking and drinking alcohol was very small and not significant, thus the study calculated the
percentages and P-values of smoking and drinking alcohol for the males only.
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Table III: The relationship between some important risk factors and monthly income level for
the UAE nationals.

Income Levels P-Value
Less than 5000 Ohs 5000 Ohs or more

N (%) N (%)
Body Mass Index (mean) (SO) 25.4+ (4.01 27.7+ (6.3) 0.014'
Smoking (for males only) ** 0.092

Never smoked 17 (85.0) 86 (63.7)
Currently smoking 0 (0.0) 23 (17.0)
Ex-smoker 3 (15.0) 26 (19.3)
Total 20 (100.0) 135 (100.0)

Alcohol drinking (for males) ** 0.795
Never drink 19 (95.0) 127 (96.2)
Currently or ex-drinker 1 (5.0) 5 (3.8)
Total 20 (100.0) 132 (100.0)

Activity levels 0.648
Inactive 27 (54.0) 182 (55.2)
Relatively active / active 23 (46.0) 148 (44.8)
Total 50 (100.0) 330 (100.0)

Salt consumption 0.779
Yes 9 (18.0) 54 (16.4)
No 41 (82.0) 275 (83.6)

Total 50 (100.0) 329 (100.0)
Type of fat consumption 0.058

Vegetable fat 29 (59.2) 236 (72.4)
Animal fat 20 (40.8) 90 (27.6)
Total 49 (100.0) 326 (100.0)

Cholesterol level 0.797
Normal 18 (69.2) 124 (71.7)
Higher than normal 8 (30.8) 49 (28.1)
Total 26 (100.0) 173 (100.0)

, P-value was calculated by using Mann Whitney Test for BMI vs. income groups.
" Number of females who were smoking and drinking alcohol was very small and not significant, thus the study

calculated the percentages and P-values of smoking and drinking alcohol for the males only
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Table IV: The relationship between some important risk factors and monthly income level for
the expatriates.

Income Levels P-Value
Less than 5000 Dhs 5000 Dhs or more

N (%) N (%)
Bodv Mass Index Imean) ISO) 28.3 + 14.71 29.0+ 15.1) 0.121*
Smoking (for males) ** 0.010

Never smoked 39 (35.1) 79 (50.6)
Currently smoking 36 (32.4) 28 (l7.9)
Ex-smoker 36 (32.4) 49 (31.4)
Total 111 (100.0) 156 (100.0)

Alcohol drinking (for males) ** 0.545
Never drink 99 (90.0) 140 (90.3)
Currently or ex-drinker 11 (10.0) 15 (9.7)
Total 110 (100.0) 155 (100.0)

Activity levels 0.044
Inactive 110 (56.1) 110 (45.5)
Relatively active/ active 86 (43.9) 132 (31.0)
Total 196 (100.0) 242 (l00.0)

Salt consumption 0.668
Yes 20 (l0.4) 28 (11.7)
No 173 (89.6) 212 (89.3)
Total 193 (100.0) 240 (100.0)

Type of fat consumption 0.001
Vegetable fat 133 (68.9) 209 (88.2)
Animal fat 60 (31.1 ) 28 (11.8)
Total 193 (100.0) 237 (100.0)

Cholesterol level 0.001
Normal 53 (48.6) 75 (70.1)
Higher than normal 56 (51.4) 32 (29.9)
Total 109 (100.0) 107 (100.0)

* P-value was calculated by using Mann Whitney Test for BMI vs. income groups.
** Number of females who were smoking and drinking alcohol was very small and not significant, thus the study

calculated the percentages and P-values of smoking and drinking alcohol for the males only.
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Discussion

Hypertension is the most prevalent cardiovascular
disease and one of the most powerful contributors to
cardiovascular morbidity and mortality, especially due
to strokes and congestive heart failure 1,15, Our finding
of a positive association between hypertension and
physical inactivity, and smoking habit and obesity are
similar to that observed by Johansson and colleagues16

in a study carried out in Sweden, This has implications
for preventive strategies as smoking behaviour, body
fat composition and physical activity are shown to be
major candidates for possible early interventions", Our
study also found that hypertension was more prevalent
among female subjects who are above 40 years of age,
Moreover, they were illiterate, on low income and
living in urban areas with poor housing facilities when
compared to the educated and professional subjects,

Perhaps the commonest link to hypertension for all
these socio demographic factors is physical inactivity,
If this were the case, this would suggest a number of
potentially modifiable factors that could be targeted for
intervention, Earlier studies have shown that the mean
intensity of leisure time physical activity had a positive
dose-response relationship with level of education and
income18

, It has now been shown that married or
engaged men have a shorter duration of physical
activity especially in urban areas, In contrast, less
educated, lower income and unemployed or retired
men had a lower mean intensity of physical activity
than others18

, The authors of the above study found
that physical activity protects against poor health
irrespective of BMI and smoking, Our finding that
hypertension was more prevalent among expatriates
than UAE nationals is in keeping with previous findings
of a Swedish study19, which found that foreign-born
individuals had a higher risk for poor health than
Swedes after adjustment for socio-demographic and life
style factors,

In the present study, hypertension was found to be
associated with poor health status as indicated by
higher lipid levels, history of heart disease, renal
disease and diabetes, As mentioned previously,
income distribution acts as a summary of contributors
to relative deprivation and is closely related to
psychosocial variables that are likely to impact on
health, In addition to that, income is critically
important, as it provides access to other physical factors
(e,g" goods and services, high-quality education,
medical care, good housing), Nevertheless, measuring
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income is not a simple task: individual or family income
can be affected by family size, non-cash benefits such
as medical, educational services or food stamps, Thus,
in terms of income, the relationship is with relative
rather than the absolute levels, Previous studies have
found that socioeconomic and psychosocial factors
strongly affect health, thus making income a good
measure to examine the variables that affect the health
of the population9,

It was also found that the prevalence of hypertension
for the total sample was inversely associated with
income, The mean SBP for subjects in the low-income
group was higher than the high-income group and the
p-value for the SBP with regard to income groups was
Significant However, this significant increase was not
observed for diastolic blood pressure, Furthermore,
income was associated inversely with smoking habits,
animal fat consumption and cholesterol levels, while
there was no significant difference between BMI
groups, alcohol drinking and physical activity with
income groups, The weakness of the relationship
between income and some of the major risk factors for
hypertension such as BMI, physical activity and alcohol
drinking could explain the weakness of the relationship
between SBP and DBP with income, This is consistent
with previous results from other developed countries
4,20,21

However, the pattern of this association was not similar
for UAE citizens and expatriates, For expatriates, this
association was inversely correlated with income, Our
results showed that with few exceptions, there was a
significant increase in prevalence of hypertension
among low-income groups, By using logistic regression
analyses, the likelihood of having hypertension was
strongly related to the income levels among the
expatriates (i.e, the low-income group at a higher risk),
These findings are consistent with what is found in the
literature",

In contrast, our results showed that there was no
significant relationship (p=0,274) between income and
prevalence of hypertension among UAE citizens, The
study found that subjects in the low-income group had
slight elevation of SBP but the prevalence of
hypertension and the DBP was slightly higher for the
high-income group, No statistically significant
relationship between systolic and diastolic blood
pressure was observed with income, Previous studies
have demonstrated that in societies which are
transitional or pre-transitional, higher levels of blood
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pressure and a higher prevalence of hypertension may
be seen in upper socioeconomic groups. This probably
represents the initial stage of the epidemic of
cardiovascular diseases 4. 23, 24.

A recent meta-analysis indicated that lower SES was
associated with higher mean blood pressure in almost
all studies in developed countries and this association
was stronger and more consistent in women than in
men. A considerable part of the SES gradient was
accounted for by the SES gradient in BMI, smoking and
alcohol consumption across the SES groups. In
contrast, in undeveloped or developing countries a
direct association between SES and blood pressure has
often been found which may reflect a higher
prevalence of obesity and higher salt and alcohol
intake among those of higher SES4,6,25. Our study
showed the opposite. There was no statistically
significant relationship between income and blood
pressure among female subjects. Moreover, there was
no significant relationship between body mass index,
smoking, drinking alcohol, cholesterol level and
physical activity with income groups (information not
shown). This could explain the non-significant
relationship between income and blood pressure
among female subjects.
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The association between SES factors and blood
pressure in the developing world may also be
influenced by the appearance of new risk factors for
hypertension. However, little is known about the
distribution of other potential risk factors such as birth
weight and psychosocial stress, which may also have
an impact on the poor people25 • There was a different
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Conclusion

Our present finding of a statistically significant
association between income and hypertension among
expatriates in UAE is interesting and deserves further
explanation as to the possible mediating factors. This
in turn might shed light on the preventive and
intervention strategies that might be effective in this
community.
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