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Abstract

Introduction: This study was conducted in Yazd province to investigate the relation between socio-

economic factors and CAD.

Materials and Methods: This retrospective case-control study based on hospital was performed from
January 2011 to October 2012 in Yazd province. The total sample size achieved from the statistical software
was 500 patients (n=250 in case and n=250 in control group). The data were collected using a questionnaire
(face to face interviews), laboratory and anthropometric measurements and physical examination. To analyze
the results, statistical tests such as chi-square, student T-test and Conditional Multiple Logistic Regression were

conducted.

Result: Elementary education and total family monthly income <500 thousand Tomans were considerably
higher in the case group than the control group. Moreover, the frequency of families with rural insurance and
with >6 member in the case group was statistically and significantly higher. After checking the simultaneous
effect of socio—economic variables in the logistic regression model, elementary education still showed a
significant relation (OR=10.462, 95%CI: 1.68-65.33). Also the findings indicate that families with 700,000-
1,000,000 Tomans of monthly income were in lower risk of getting CAD (OR=0.275, 95%CI: 0.078- 0.97). In
addition, the risk of getting CAD in city residents was 9.3 (95%CI: 1.220-71.041) times higher than that of rural
residents.

Conclusions: Overall, it seems that urbanization, poor education and low income can play a role in the
causation of CAD in Yazd province. So for the prevention of CAD, promoting healthy lifestyles, alleviating

poverty, increasing knowledge about CAD risk factors and national policy changes seem to be necessary.
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Introduction

One of the strongest and most consistent
predictors of morbidity and mortality of an
individual is socio-economic status (SES) ™.
Systematic differences in prevalence or
incidence of health problems can be due to
socio-economic inequalities in the field of
health. SES is specified by levels of education,
occupational class and income 2. Although all
SES levels are related to each other, each of
them reflects a different individual. For
example, income reflects affordability,
housing, diet and medical care; or occupation
indicates responsibilities; or physical activity
and occupational exposures and education
show necessary skills for acquiring positive
psychological and socio—economical resources
[, Socio-economic and health status have
become a research priority for National
Institute of Health and Sciences Foundation of
Europe. Coronary artery disease (CAD) is the
most prominent and important disorder caused
by socio-economic inequality in developed
countries such as the United Kingdom, the
United States of America and other countries
(3.4 The most common cardiovascular disease
is CAD which is due to artery stenosis caused
by cholesterol and fat deposition in Vessels ™
and from the standpoint of economic issues, it
is considered the most important disease in the
world by 2020 ™. Like other non-
communicable diseases, CAD is rapidly
becoming a major cause of mortality in the
developing world . It is one of the main

causes of death in aging so that it claims 80%
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of the cause of death in patients above 65
years . According to (WHO), in the United
States of America, about 1.6 millions of deaths
are due to cardiovascular disease (30% of all
deaths). It is estimated that 54% of deaths
from non-communicable diseases in the
Eastern Mediterranean Region is due to
cardiovascular disease ). Heart disease in
Iran, specifically CAD, is presented as the first
and most common cause of death in all ages

and both sexes %!,

In the past 40 years, studies conducted in
developed countries have shown a significant
inverse association between the incidence of
and mortality from cardiovascular disease
(mostly CAD) ™. For instance, some of these
studies include studies done in America (12,
13), Finland (14), France (15) and the
Netherlands (16), which have shown that the
risk of coronary artery disease is associated
with poor socioeconomic status (income and
low education level). However, studies in
developing countries have failed to
demonstrate such an association, so that the
prevalence is higher in the upper and middle
class of socio-economic groups 2. Studies by
Lotfi in East Delhi (18) and Singh in north
India (19), represents this results. So the
impact of socio—economic factors (SEF) varies
in developed and developing countries. This
paradox is because of different stages of
epidemiological and economic transition in
different countries ™. But in Iran, studies

showed different results with developing
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countries. Descriptive studies in the city of
Tabriz (2) and Qazvin(21) showed that most
patients have lower levels of education and
income and also majority of deaths from this
disease is associated with low socioeconomic
status. A same study with present study that
was conducted in Tehran with a smaller
sample size, showed the same results with
developed countries ?2. CAD is the most
common cause of death, thus attempts to
control and prevent it can reduce mortality. On
the other hand, SEF are one of the most
important items in CAD etiology and
prevention. Therefore, we assessed the impact

of SEF on CAD in Yazd province.
Materials and Methods

This retrospective case-control study based
on hospital was performed from January 2011
to October 2012 in Yazd province. The case
group included both men and women >25
years of age, residing in Yazd province,
admitted in the cardiology or CCU ward of
Hospital, with angiographically proven CAD
(the disease was recorded in the medical
record as CAD) or (myocardial infarction) Ml
or CABG (Coronary Artery Bypass Graft).
Patients admitted in other wards of the hospital
and with normal angiography were used as the
control group. They were randomly assigned
and matched for age and sex. Inclusion criteria
for controls were those without a previous
history of CAD, MI, CABG or other similar

diseases such as arrhythmia.
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Exclusion criteria for both groups were non-
native individuals, pregnant women and
patients with chronic debilitating systemic
diseases (like cancers). Considering the
significance level of 5% and a study power of
80% and according to previous studies that
have reported an odds ratio (OR) of at least
2.1, overall, the total sample size achieved
from statistical software was 500 patients
(n=250 in case and n=250 in control group).
The members of both groups were selected by
convenience sampling from Afshar, Shahid
Sadoughi and Seyedoshohada hospitals. The
data were collected using a questionnaire (face
to face interviews), laboratory and
anthropometric measurements and physical
examination.  The  validity of  the
guestionnaire was confirmed by 3

cardiologists. To assess reliability, 30
participants completed the questionnaire as
pilots and the data were collected. Next
Cronbach's alpha was measured for the
intended questions which was equal to 76%.
The questionnaire included questions about
demographic characteristics such as age, sex,
marital status, SEF including education,
occupation, income, insurance type, family
size, accommodation, physical examination;
anthropometric measurements such as height,
weight, body mass index (BMI), blood
pressure and clinical findings like total
cholesterol, fasting blood sugar (FBS), low-
density (LDL),
lipoprotein (HDL), Triglycerides (TG). After

collecting the data, statistical tests such as chi-

lipoprotein High-density

square and student T-test were applied by
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SPSS v.16. To determine the SEF predicted
CAD, Conditional Multiple

Regression and related OR with corresponding

Logistic

95% confidence level were used.
Results

There were 159 (63.6%) men and 91
(36.4%) women in each group. In terms of
CAD, no significant difference was found
between the sexes (p> 0.05). Subjects in case
and control groups were mostly married
(89.2% and 92.8%, respectively) and a few
were single, divorced or widow. In both
groups, the most frequent age group was 60-51

years (40.4% in case and 44% in the control

group) and the least frequent age group was
30-40 years (3.2% in case and 4.8% in the
control group). Tests results of the association
between SEF and CAD with Unadjusted OR
are shown in Table 1. According to the Table,
variables including family size, insurance type,
education and total family monthly income are
significantly associated with CAD; but no
other variables (p< 0.05). In terms of family
size, most individuals in the case group lived
in large families (>6 members) but in the
control group, the highest frequency was for
families with 4-6 members and large families
were in the second priority.

Table 1. Socio-economic data in cases & control

Variable case control OR(95% CI) P-value
Frequency (%0) Frequency(%bo)

Family size

1-3 7(3) 8(3.2) 1" 0.01

4-6 85 (35.9) 121 (48.8) 0.8 (0.28-2.29)

>6 145 (61.2) 119 (48) 1.39 (0.49-3.95)

Living areas

Rural 41 (16.4) 28 (11.3) 1" NS~

Urban 209 (83.6) 220 (88.7) 0.65 (.38 — 1.08)

building owner

Yes 244 (97.6) 240 (96) 1" NS™

No 6 (2.4) 10 (4) 0.59 (0.211-1.65)

No. of cars in household

None 90 (37) 77 (31.2) 0.668 (.188-2.36)

1 146 (60.1) 166 (67.2) 0.503 (.144-1.75) NS~

2 7 (2.9) 4 (1.6) 1"

Insurance coverage

Medical services 38 (15.6) 43 (17.4) 1"

Social security 141 (57.8) 140 (56.7) 1.14 (0.69-1.87)

Military services 8 (3.3) 8(3.2) 1.13(0.39-3.31) 0.004

Rural 21 (8.6) 4 (1.6) 5.94 (1.87-18.85)

Other 28 (11.5) 47 (19) 0.67 (0.35-1.28)

No insurance 8 (3.3) 5(2) 1.81 (0.55-6.008)

Education

Iliterate 74 (28.9) 64 (25.6) 1.66 (0.91-3.06)

Primary 98 (39.5) 80 (32) 1.76 (0.98-3.18) 0.04

High school 27 (10.9) 27 (10.8) 1.44 (0.69-3.01)

Diploma 24 (9.7) 43 (17.2) 0.804 (0.394-1.64)

Above Diploma 25 (10.1) 36 (14.4) 1"

Dominant Occupation

Unemployed 5(2) 4 (1.6) 1.42 (0.37-5.49)
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EE3

Housekeeper 83 (33.3) 78 (31.2) 1.21 (0.77-1.89) NS
Simple worker 29 (11.6) 31 (12.4) 1.06 (0.58-1.94)

Technician 65 (26.1) 61 (24.4) 1.21 (0.748-1.49)

Employee 67 (26.9) 76 (30.4) 1"

Time work

Unemployed and Retired 89 (44.9) 87 (39.7) 1"

<8 56 (28.3) 74 (33.8) 0.74 (0.47-1.16) NS™
9-12 42 (21.2) 46 (21) 0.89 (0.53-1.49)

>12 11 (5.6) 12 (5.5) 0.89 (0.37-2.139)

Total family income

<500000 80 (32) 58 (23.2) 1.52 (0.88-2.62)
500000-700000 77 (30.8) 70 (28) 1.21 (0.71-2.07) 0.03
700000-1000000 53 (21.2) 78 (31.2) 0.747 (0.43-1.29)

>1000000 40 (16) 44 (17.6) 1"

*Reference category
**None significant

In both groups, most patients had

elementary education. But in the control
group, the percentage of Diploma and above
was higher than that of the case group. As can
be seen the difference in education levels
between the groups was statistically
significant. The results showed that total
family income for most subjects in the case
and control groups was respectively less than
500,000 and 700,000 - 1000,000 Tomans in
month. According to the Unadjusted OR with
increasing income levels the risk of getting
CAD will be lower. Frequency percentage of

various insurances, except the rural insurance,

in the two groups was almost the same.
Frequency percentage of rural insurance in
cases was more than that of the controls so that
the risk of disease in subjects with rural
insurance was 5.94 times more than that in
subjects with health insurance. To evaluate
the simultaneous effect of socio-economic
variables, a logistic regression model (step-
wise regression analysis) was used whose
results with adjusted OR are shown in Table 2.
According to Table 2, after adjustment of
confounding factors, education and total

family monthly income remained significant.

Table 2. Impact of multiple risk factors using logistic regression models adjusted

Variable Coefficient Adjusted OR 95% CI P-value
Education
Illiterate Bl=1.726 5.621 .586- 53.948 NS™
Primary Bl=2.348 10.462 1.675- 65.344 012
High school B1=1.003 2.727 416-17.898 NS™
Diploma B1=.056 1.057 .199- 5.609 NS™
Above Diploma - 1" - -
Residence
Rural - 1" - -
Urban p1=2.231 9.311 1.220-71.041 031
Income
<500000 Bl=-.280 756 .152-3.768 NS™
500000-700000 B1=-.351 704 .153-3.232 NS™
700000-1000000 Bl=-1.292 275 .078- .967 044
>1000000 - 1 - -
*Reference category
**None significant
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In the present study, we observed a

significant  inverse  association between
education levels and CAD so that the odds of
getting CAD in subjects with elementary
education were 10.462 times higher than those
who had higher than Diploma degrees. The
findings indicate that city residents toward
rural's were in a higher of CAD (9.3 times
more). Families with 700,000-1000, 000
Tomans of monthly income were in lower risk

of getting CAD (OR =0 .275).
Discussion

The aim of this study was to investigate the
association between socio—economic factors
and CAD, a hospital-based case-control
method conducted in Yazd province. In order
to evaluate the major factors contributing to
the disease, case and control groups were

matched for age and sex.

In most studies, the factors considered for
the evaluation of SES were educational level,
occupation and income. In the present study,
in addition to the mentioned variables,
insurance type, family size, working hours,
housing status (owned, leased) and place of
residence (rural and wurban) were also
investigated. Since several studies have shown
that variables such as BMI, blood pressure and
clinical findings like total cholesterol, FBS,
LDL, HDL and TG are independent risk
factors for CAD, to evaluate the effect of
socio-economic factors, we considered these
variables on the model and adjusted their
effect.
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After adjustment of confounding variables
by logistic regression models, education level
and total family monthly income remained
residence also

significant.  Furthermore,

showed a significant association with CAD.

In the present study, we observed a

significant  inverse association  between
education levels and CAD. Therefore, those
with elementary education had greater odds of
getting CAD than those who had higher than
Diploma degrees (OR = 10.462). This finding
is in agreement with that of several studies ™
W7 As well, Hardarson found an inverse
association between education level and
mortality from CAD. Thus, the 14% reduction
in CAD mortality has been reported for men
who have high school education versus those
with primary education level ™. However,
contradictory results were found in some
studies. Lotfi, Chadha and Singh found a
significantly direct relation and showed that
subjects with graduate and post graduate
education have higher odds for getting CAD
(19211 “\while Sezavar in a case-control study,
did not observe a significant association
between MI in subjects <45 years old and
education level . As a reason for the inverse
relation between education level and CAD, it
can be noted that knowledge and education
level regarding risk factors, and consequently
the selection of a healthy lifestyle in subjects
with higher education may be partially
responsible for lower incidence of CAD in

these classes.
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Several studies reported conflicting results,
so that in some studies it was observed that the
risk of getting CAD was higher in individuals
who had professional jobs 2! Some studies
have also shown that the risk of death due to
cardiovascular disease in farmers was 9.1
times more than that of managers and lawyers
[3.23.24] In this study, no significant association
was observed between occupation and getting
CAD which is likely due to factors attributable
to occupation such as exertional activity and
disease  concomitant and also  the

psychological condition.

In this study, the odds of getting CAD in
city residents were 9.3 times higher than those
of rural residents; so urbanization is a risk
factor for CAD. This finding is consistent with
several studies in developing countries > %1,
In addition, other studies showed that the
prevalence of the disease in rural areas is
lower compared with urban areas, but an
increasing trend can be seen 7. Similar
results have been reported from developed
countries ®!. Due to rapid industrialization
and urbanization, these patterns may exist

because of diet and lifestyle changes.

The results of this study showed that the
risk of getting CAD in individuals with higher
incomes is lower so that high income is
considered as a protective factor. Kivimaki
and Yarnell found similar results ™% %I
However, in some studies the results suggest
the risk of getting CAD in individuals with

[19-21]

higher income . Lammintausta et al. in

their study also showed that the ratio of
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coronary heart disease mortality among men
and women 35-64 years of age was higher in
those with higher incomes . In order to
explain the inverse relation between income
and risk of getting CAD one can say that a
higher education level can improve the income
and subsequently the economic situation of an

individual.

The limitation of this study was that some
questions such as income level may have been
answered incorrectly due to social and cultural
reasons. In addition, some patients did not

cooperate in answering.
Conclusions

Overall, it seems that poor education, low
income and urbanization can play important
roles in causation of CAD in Yazd province.
In fact, the relation between socio-economic
factors and CAD in Yazd province is similar
to that of developed countries which means
that individuals with lower education and
income are in higher risk. But, this pattern is
different in developing countries where the
prevalence of CAD among high and moderate
socio- economic levels is higher than lower
ones. This paradox is because of different
stages of epidemiological and economic
transition in different countries. In this context
it could be possible that our country tends to
developed countries. So for prevention of
CAD, promoting healthy lifestyles, alleviating
poverty, increasing knowledge about CAD
risk factors and national policy changes seem

to be necessary. To achieve more complete
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and comprehensive results regarding SEF We are grateful to the staff of angiography,
associated with CAD in our country, we cardiology, CCU and archived wards in Afshar
suggest performing similar studies in other and Shahid Sadughi hospital and to all the
cities thereby designing a meta-analysis. patients involved.
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