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Abstract

Background: Contrary to health indices advancement during recent years, health inequalities are still a global challenge. This study
aimed to determine socioeconomic factors for noncommunicable diseases using concentration indices (CI).

Methods: This cross-sectional study was conducted on the baseline data from a cohort study in Fasa (southern Iran). Principle
component analysis was used to measure asset index. Moreover, socioeconomic inequalities were calculated by CI. Analysis was done
at 95% confidence level using STATA software.

Results: A total of 7990 individuals were included in the study. The highest negative CIs were significantly found for epilepsy (-0.334),
paramnesia (-0.255), and learning disabilities (-0.063), respectively, and the lowest were significantly found for chronic headaches
(-0.046), recurrent headaches (-0.03), infertility (-0.028) and hypertension (-0.057). This index was positive for breast cancer
(0.298). Furthermore, it was not Significant for diabetes, thyroid disorders, depression, and chronic lung diseases.

Conclusion: The findings showed a significant inequality in the most of the noncommunicable diseases in the region, which are
more concentrated among the poorest population. Policymakers in the health system and city planners should consider these results to
decrease the burden of noncommunicable diseases in the society by identifying vulnerable subcategories.
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Introduction

Noncommunicable diseases are one of the primary
causes of mortality worldwide (1). Around 80% of the
mortality has been reported in low-income or middle-
income countries except African countries (2). Harmful
behaviors like smoking, alcohol consumption, physical

inactivity, and inadequate consumption of fruits and vege-
tables are the 4 risk factors which have a basic role in pro-
ducing noncommunicable diseases. Although most of the
factors related to life styles are flexible, everyone in each
layer of a society should be able to opt a healthy life style
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— What this article adds:
In recent years, the issue of inequality in health and the poor's

health has become globally prominent, which has had
remarkable outcomes. Understanding the extent and
characteristics of inequality in a society is crucial to set goals
for change; thus, health care providers need to realize the
extent to which their current or planned policies lead to
inequality in order to address it.
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(3). The results of many studies show that low social clas-
ses are more vulnerable to diseases, disabilities, and early
death (4).

In recent years, there has been a global attention to-
wards health and the poor's health (5). Inequality is usual-
ly measured according to socioeconomic status, gender,
ethnicity, and geographical distribution. In fact, since
measuring inequality can result in allocating health budg-
ets and developing interventions, it seems much more
important in practice (6). The changes of inequality over
time depend on a country's economic, social, and health
policies, and while countries advance economically, ine-
quality may increase (7). Therefore, inequality exists in
each country, with varying degrees (8, 9).

Although health indexes have advanced during recent
years, inequalities are still a global challenge (10). As a
result, there should be a transparent view of socioeconom-
ic inequalities for noncommunicable diseases. In Iran,
very few studies have been conducted to determine socio-
economic inequalities for noncommunicable diseases.
Therefore, this study aimed to determine it by applying
concentration index.

Methods

This cross sectional survey was conducted using the da-
tabase of Fasa cohort study, southern Iran, in 2017 (11).
Participants aged 35 to 70 years were invited to participate
in the cohort study, were interviewed, and checked by
medical tests. Data were collected using a specific sched-
ule, which was reported elsewhere (12). In this study, the
following data were used:

a) Chronic diseases, including diabetes, mental disor-
ders, hypertension, chronic headaches, thyroid disorders,
chronic lung diseases, breast cancer, oral and vaginal aph-
thous, infertility, epilepsy, depression, and paramnesia.

b) Information related to economic status of the families
included wealth assessment through some information
such as kind of house acquisition (personal or leased), the
size of the house, number of rooms, having a telephone,
washing and dishwashing machines, TV (LCD or LED),
refrigerator, vacuum cleaner, personal computer or laptop,
accesses to the internet network at home, bathroom and
toilet, and car. Also, the prices of these items were calcu-
lated.

Descriptive analysis for each of factors in part (a) was
applied. To assess wealth status of the families, principal
component analysis (PCA) was used. This indicator had a
fewer fluctuation compared to assessments that are based
on personal incomes or individual’s costs. In this method
every person was assessed using related information of
property status. The calculated asset index was catego-
rized into 5 quintiles and each included one fifth of the
participants. The first quintile consisted of the poorest
people, while the fifth included the richest.

Economic and social inequality was measured via con-
centration index method which ranged between -1 to +1.
This index is one of the most common inequality indica-
tors in economics. This allows to measure inequality in
the subject of the health via a health variable observance
for every quintile. Concentration index as a tool was used
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to quantify inequality degree related to wealth versus
health variable, which originates from a concentration
curve. In this curve X axis reveals association between
percentage of studying population ranking with economic
and social status or living standards. It starts from the
lowest level of economy and goes on to the highest. In the
Y axis association percentage of health variable (chronic
diseases in this study) is included. Distributive Analysis
Stata Package (DASP) was used to calculate the CIs and
95% confidence interval (95% CI).

If the health status is equally distributed in every quin-
tile of the society, the concentration curve would be con-
centrated with diagonal line and form a 45-degree equality
line (concentration index is zero). If health is concentrated
among deprived levels of the society, concentration curve
would be located above the diagonal line (concentration
index is negative). Finally, if the concentration curve is
located below the diameter line, inappropriate health sta-
tus would be concentrated among rich levels of the society
(concentration index is positive), and the farther the center
curve is from the diagonal line, the greater the inequality.

In this method the dichotomous variable was considered
for the asset index. That is the 2 lowest quintiles (Q1 and
Q2) were combined and considered as the reference group
and the 2 highest ones (Q4 and Q5) were considered for
comparison. The noncommunicable diseases were consid-
ered as dependent variable and asset index as the inde-
pendent variable. The OR was reported for each category
of the noncommunicable diseases. All statistical analyses
were performed by Stata software version 14 (StataCorp).

Results

Percentage and distribution frequency of each quintile
are presented in Table 1. In total, 7990 individuals were
included in the study, among whom 983 (12.3%) had dia-
betes, 1502 (18.8%) recurrent headaches, 83 (1%) tough
disorder, 1590 (19.9%) mouth aphthous, and 284 (3.6%)
genital aphthous. Moreover, 1111 (13.9%) participants
had infertility, 1658 (20.8%) hypertension, 12 (0.2%)
breast cancer, 81(1%) epilepsy, 1325 (16.6%) chronic
headaches, and 525 (6.6%) depression. Furthermore, par-
amnesia was confirmed in 74 (0.9%) patients, of whom
856 (10.7%) had learning disability, 149 (1.9%) chronic
lung disease, and 688 (8.6%) thyroid disorders.

Table 2 presents concentration index for evaluated dis-
eases in association with their significance level. The con-
centration index (-0.021) for the diabetes revealed that
disease concentration was observed among those with low
socioeconomic level. The results revealed the concentra-
tion of epilepsy was significantly more among poor quin-
tiles (concentration index: -0.334). The value of the con-
centration index for recurrent headaches was -0.03, indi-
cating that the disease is concentrated in those with low-
income in the society. The concentration index for hyper-
tension, learning disability, paramnesia, chronic head-
aches and infertility was 0.057, -0.063, -0.225, -0.046, -
and 0.028, respectively. Based on these results, the con-
centration of the mentioned diseases was significant
among the poorest in the society. Breast cancer with a
concentration index value of 0.298 indicated the concen-
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Table . Percentage and distribution frequency of the chronic diseases in Fasa city, Iran, 2017

Variables on Poorest quintile 2" quintile Middle quintile 4th quintile Richest quintile Total
Diabetes Yes 204(2.6%) 207(2.6%) 185(2.3%) 199(2.5%) 188(2.4%) 983(12.3%)
No 17.4(13.94%) 1392(17.4%) 1412(17.7%) 1399(17.5%) 1410(17.6) 7007(87.7%)
Recurring Headaches yes 352(4.4%) 308(3.9%) 288(3.6%) 293(3.7%) 261(3.3%) 1502(18.8%)
NO 1246(15.6%) 1291(16.2) 1309(16.4%) 1305(16.3%) 1337(16.7%) 6488(81.2%)
Tough disorder yes 23(0.3%) 16(0.2%) 22(0.3%) 10(0.1%) 12(0.2%) 83(1%)
NO 1575(19.7%) 1583(19.8%) 1575(19.7%) 1588(19.9) 1586(19.8) 7907(99%)
Mouth aphthous YES 316(4%) 305(3.8%) 314(3.9%) 338(4.2%) 317(4%) 1590(19.9%)
NO 1282(16%) 1294(16.2%) 1283(16.1%) 1260(15.8%) 1281(16%) 6400(80.1%)
Genital aphthous YES 58(0.7%) 53(0.7%) 56(0.7%) 62(.08%) 55(0.7%) 284(3.6%)
NO 1540(19.3%) 1546(19.3%) 1541(19.3%) 1536(19.2%) 1543(19.3%) 7707(96.4%)
Infertility YES 313(3.9%) 249(3.1%) 203(2.5%) 212(2.7%) 134(1.7%) 1111(13.9%)
NO 1285(16.1%) 1350(16.9%) 1394(17.4%) 1386(17.3%) 1464(18.3%) 6879(86.1%)
Hypertension YES 386(4.8%) 351(4.4%) 337(4.2%) 314(3.9%) 270(3.4%) 1658(20.8%)
NO 1212(15.2%) 1228(15.6%) 1260(15.8%) 1284(16.1%) 1328(16.6%) 6332(79.2%)
Breast cancer YES 1(0.01%) 0 2(0.02%) 5(0.06%) 4(0.05%) 12(0.2%)
NO 1597(20%) 1599(20%) 1595(20%) 1593(19.9%) 1594(19.9%) 7978(99.8%)
Epilepsy YES 37(0.5%) 14(0.2%) 14(0.2%) 7(0.1%) 9(0.1%) 81(1%)
NO 1561(19.5%) 1585(19.8%) 1583(19.8%) 1591(19.6%) 1589(19.9%) 7909(99%)
Chronic Headaches YES 288(3.6%) 278(3.5%) 275(3.4%) 261(3.3%) 223(2.8%) 1325(16.6%)
NO 1310(16.4%) 1321(16.5%) 1322(16.5%) 1337(16.7%) 1375(17.2%) 6665(83.4%)
Depression YES 107(1.3%) 91(1.1%) 104(1.3%) 103(1.3%) 120(1.5%) 525(6.6%)
NO 1491(18.7%) 1508(18.9%) 1493(18.7%) 1495(18.7%) 1478(18.5%) 7465(93.4%)
YES 33(0.4%) 13(0.2%) 7(0.1%) 14(0.2%) 7(0.1%) 74(0.9%)
Paramenesia NO 1565(19.6%) 1586(19.8%) 1590(19.9%) 1584(19.8%) 1591(19.9%) 7916(99.1%)
YES 176(2.2%) 203(2.5%) 167(2.1%) 171(2.1%) 139(1.7%) 856(10.7%)
Learning Disability NO 1442(17.8%) 1396(17.5%) 1430(17.9%) 1427(17.9%) 1459(18.3%) 7134(89.3%)
YES 43(0.5%) 23(0.3%) 27(0.3%) 35(0.4%) 21(0.3%) 149(1.9%)
Chronic Lung Disease NO 1559(19.5%) 1576(19.7%) 1570(19.6%) 1563(19.6%) 1577(19.7%) 7841(98.1%)
Thyroid disorders YES 136(1.7%) 129(1.6%) 134(1.7%) 162(2%) 127(1.6%) 688(8.6%)
NO 1462(18.3%) 1470(18.4%) 1463(18.3%) 1436(18) 1471(18.4%) 7302(91.4%)

Table 2. Estimated concentration indexes of chronic disease in Fasa city, Iran, 2016

Variable Concentration Index (95% CI)
Diabetes -0.021 (-0.03, 0.001)
Thought Disorder -0.158 (-0.280, -0.035)
Recurring Headaches -0.03 (-0.056, -0.0035)
Genital Aphthous -0.004 (-0.069, 0.060)
Mouth Aphthous 0.015 (-0.010, 0.040)
Hypertension -0.057 (-0.081, -0.032)
Epilepsy -0.334 (-0.458, -0.209)
Depression 0.004 (-0.043,0.051)
Learning Disability -0.063 (-0.099, -0.028)
Paramnesia -0.255 (-0.386, -0.123)
Chronic Headaches -0.046 (-0.074,-0.017)
Chronic Lung Disease -0.056 (-0.151, 0.039)
Thyroid disorders 0.011 (-0.029, 0.052)
Infertility -0.028 (-0.057, 0.00002)
Breast Cancer 0.298 (0.058, 0.538)

tration of the disease in the wealthy strata of society. The
concentration index for thyroid disorders and oral aph-
thous was 0.011 and 0.015, respectively, indicating they
are more likely to occur among the richest people in the
society, but they were not statistically significant. Figure 1
shows 3 different kinds of concentration curves by chronic
diseases.

Discussion

The socioeconomic factors that affect health have been
greatly considered in recent years. Evaluating concentra-
tion curves and indices is helpful for detecting socioeco-
nomic inequalities by comparing the prevalence of non-
communicable diseases among different socioeconomic
conditions (13, 14). Some studies have been conducted on

the effects of socioeconomic factors on health; however, a
few of them have evaluated this for noncommunicable
diseases (15-18). In this study the effect of socioeconomic
factors on noncommunicable diseases was evaluated in
Fasa, southern Iran.

Analyzing Cls for noncommunicable diseases indicated
inequality in our study, the most of which was related to
epilepsy. Inequality was much more prevalent in people
with low socioeconomic status. This inequality was true
about paramnesia and learning disabilities as well. Meas-
uring socioeconomic inequality in mental health on
23,000 families in Tehran in 1997, showed that economic
conditions are prominent factors affecting this inequality;
and the other factors are education level, residence area
and unemployment, respectively. Studies that analyzed
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Fig. 1. Different kinds of the concentration curves for A) Epilepsy, B) Hypertension, C) Paramnesia, D) Breast cancer

socioeconomic inequality for mental health have just been
limited to developed countries (19). Moreover, the nega-
tive amount of CI in the study of Mangalore et al indicates
that psychopathy has been distributed improperly between
people with lower socioeconomic status (20). According
to the results of Wilkinson et al, social inequality is the
most prominent cause for psychopathy (21). Hence, with-
out enough attention to social determinants of health,
mental health cannot be improved properly (22).

The negative amount of CI in chronic headaches, recur-
rent headaches, sterility, and stillbirth showed that the
higher concentration of these diseases is among poorest
people. According to the results of some studies, smoking
is a cause of reduced fertility for men and women (23, 24).
Moreover, according to the study of Vallejo — Terres,
smoking occurs more in people with low socioeconomic
status (25). The results of our study on inequality in hy-
pertension are consistent with those of many other studies.
Many studies have shown an inverse relationship between
high blood pressure and socioeconomic status. Such con-
ditions are widely reported in developed countries and
countries with high per capita incomes (26, 27). However,
the results of Spruill et al’s study contradict these findings
(28). In a study performed on the national data of systolic
blood pressure in 2005, a reverse relationship was found
between economic status and systolic blood pressure (26).
In another study, the focus indices for hypertension in
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2005 and 2009 were 0.095 and 0.08, respectively, indicat-
ing that inequality and prevalence of this disease were
higher among groups with poor socioeconomic status
7).

In the study of Emamian et al, the greatest inequality af-
ter smoking was related to high blood pressure, so that the
disease was more prevalent in the group with low socio-
economic status and this group was more affected by this
risk factor (28).

A study in the UK found that income-related inequality
in health exists in the country, so that despite the declining
prevalence of smoking, due to increased concentration
among the poor and its negative impact on health, the
share of smoking in this inequality has increased.

(25). The study of Yiengprugsawan et al showed that
the concentration of noncommunicable diseases is found
in those with low socioeconomic status (29). People of
low socioeconomic status cannot have easy access to
health care for diagnosis and treatment of noncommunica-
ble diseases. Therefore, inequality in noncommunicable
diseases is a great obstacle for decreasing the burden of
these diseases and accessing to health for all the people
(18).

In this study, CI is meaningful for breast cancer, so that
each individual of high socioeconomic status may be more
afflicted by this risk factor. People with high socioeco-
nomic status consume unhealthy and high-calorie foods
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which is a risk factor for breast cancer, according to Ti-
rona et al's study (30). Moreover, the results of this study
show that CI is not meaningful for diabetes, thyroid disor-
ders, depression, and chronic lung diseases. The results of
the present study on inequality in diabetes were consistent
with those of Emamian et al (28).

The strength of this study was adequate sample size and
evaluating several noncommunicable diseases. However,
the cross-sectional nature of this study was its limitation.
Therefore, what was said as inequality in noncommunica-
ble diseases refers only to the relationship between the
studied variables, and there is no causal relationship be-
tween them. Thus, using this method is recommended to
investigate inequality in longitudinal studies with appro-
priate design.

Conclusion

Noncommunicable diseases have been accompanied by
inequality in different socioeconomic status of Fasa, so
that people with lower socioeconomic status were more
afflicted by epilepsy, paramnesia, learning disabilities,
chronic headaches, recurrent headaches, sterility, stillbirth,
and hypertension. Moreover, breast cancer was more
prevalent in those with higher socioeconomic status.
These inequalities should be considered more by policy-
makers to decrease the burden of noncommunicable dis-
eases by recognizing vulnerable subcategories.
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