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Abstract

nomic inequality in depressive symptoms and anxiety.

pendent variables on inequality.

especially in younger elderly.

Background: Older adults with lower socioeconomic status are more vulnerable to stressful life events and at
increased risk of common mental health disorders like anxiety and depression. This study investigates the socioeco-

Methods: The data were from 7462 participants of the Neyshabur longitudinal study of ageing registered during
2016-2018. The outcome variables were anxiety and depressive symptoms. Anxiety was defined by the “Hospital
Anxiety and Depression scale Questionnaire’, and depressive symptoms was defined and measured by the “short-term
form of the Epidemiological Center Questionnaire” The socioeconomic status was defined using principal component
analysis of home assets. The Concentration Index (C) was used to measure socioeconomic inequality in anxiety and
depressive symptoms. Concentration index was decomposed to its determinants to determine the role of the inde-

Results: The prevalence of depressive symptoms and anxiety was 12.2% (95% Cl: 11.4,12.9) and 7.0% (95% Cl: 6.4,
7.5), respectively. Moreover, the C for anxiety was -0.195 (95% Cl: -0.254, -0.136) and for depressive symptoms was
-0.206 (95% Cl:-0.252,-0.159), which indicate a considerable inequality in favor of high socioeconomic group for anxi-
ety and depressive symptoms. Decomposition of the concentration Index showed that education, unemployment
and male sex were the most important positive contributors to the observed inequality in anxiety and depressive
symptoms, while age and number of grandchildren were main negative contributors of this inequality.

Conclusion: Low socioeconomic groups were more affected by anxiety and depressive symptoms. Any interven-
tion for alleviation of inequality in anxiety and depression should be focus on education and employment of people,
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Background

Over the last decades, the number of older people has
increased significantly from 130 million in 1950 to more
than 600 million in 2017 [1]. It has been predicted that
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from 2015 to 2050, the ratio of people >60 will almost
double, from 12% to 22%, globally [2]. In Iran, accord-
ing to the population censuses, the elderly accounted for
6.69% of the total population and it has been estimated
that population aged 65 years or over will increase to
18.25% by 2050 [3].

Depression is defined as persistent sadness and lack
of interest and pleasure in doing formerly delight-
ful activities [4]. According to the World Health
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Organization, 279 million people, or 3.7% of the
world’s population, suffer from depression [5]. In Iran,
the prevalence of depression equals 5.4% in 2019 [5],
with a Years of healthy life lost due to disability (YLD)
equal to 813,441 years (8.5% of total YLD) [5]. The
prevalence is associated with age and it was reported
up to 52% in elderly [6]. According to the World
Health Organization statistics, 301 million people, or
4.0% of the world’s population are experiencing anxi-
ety throughout their lives. In Iran, the overall preva-
lence of anxiety was 7.8% in 2019, and YLD for anxiety
was 608,056 years (6.4% of total YLD) [7].

Inequality in health is defined as the discrepancy
in the incidence or prevalence of health problems
among individuals in different situations (economic,
social, geographical, etc.) [8]. Low-income countries
usually have more inappropriate health outcomes
than wealthy countries. Moreover, in all the countries
worldwide, the lower socioeconomic groups suffer, the
more disease burden than the higher classes [9, 10]. A
healthy society program aims to eliminate health ine-
qualities among the genders, with different ethnicities,
races, educational status, income levels and geographi-
cal locations [11]. Therefore, one of the principal goals
of global public health is striving against social and
economic inequalities. The World Health Organiza-
tion recommends monitoring and evaluating socioec-
onomic inequalities in health behaviors as one of the
social determinants of health [10]. There are pieces
of evidence that socioeconomic inequality of depres-
sion and anxiety directly correlates with age [12, 13].
A meta-analysis study among adults found that the
lower the socioeconomic status was associated with
higher prevalence or incidence of depression (a pro-
rich inequality) [14]. The inequality in health status
is avoidable in many cases through adjustable factors
such as economic status, education status, employ-
ment, and living facilities [15]. A few studies have been
done in Iran on the effects of socioeconomic inequal-
ity in mental health, which illustrates that this inequal-
ity is often in favor of the rich and has a relation with
features such as gender, age, and employment status
[16-19].

The current study aims to determine socioeconomic
inequality in depressive symptoms and anxiety and
characterize the determinants of these inequalities
based on a large population-based study in North-
east of Iran; Nayshabur Longitudinal Study on Age-
ing (NeLSA). Identifying the status of socioeconomic
inequality in depression and anxiety and its determi-
nants will help policymakers to implement appropriate
interventions and promote mental health in society.
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Methods

Study population

The data was extracted from the Neyshabour longitudinal
study on aging (NeLSA) [20], which is an ageing compo-
nent of the Prospective Epidemiological Research Studies
in Iran (PERSIAN) [21]. It was conducted in four sites,
including Neyshabur (Razavi Khorasan province, North-
east of Iran), Guilan (Northern Iran), Tabriz (Northwest
of Iran), and Ardakan (central Iran). The current study
included people aged 50 -94 in Neyshabur during 2016-
2018. Participants were selected through stratified ran-
dom sampling from people registered with six health
centers. A total of 9220 people met the eligibility crite-
ria including minimum 3-year residency in Neyshabur,
Iranian citizens, without dementia, major depression,
and disabilities, limiting their ability to participate in
the study, of whom a total of 7462 individuals (4831
households) provided the written consent to participate
in the study. The participation rate was 81%. Details of
NeLSA sampling and implementation have already been
reported [20].

Independent and Outcome variables

The outcome variables of the current study were depres-
sive symptoms and anxiety. The "Short-Form of the
Center for Epidemiological Studies—Depression Scale
(CES-D)" [22] and "The Hospital Anxiety and Depres-
sion Scale" [23] were used respectively to assess depres-
sive symptoms and anxiety. A score of 11 or higher was
considered as the anxiety disorder and the score of 10
or higher was considered positive for depressive symp-
toms. Mentioned questionnaires are considered effec-
tive screening tools due to their good reliability, validity,
and sensitivity, based on the results of the former studies
[23-25]. Both 10 and 8 items forms of CES-D were also
validated for Farsi language and Iranian elderly [25].

Trained officers conducted face-to-face interviews
using a comprehensive questionnaire. It includes infor-
mation related to sociodemographic (age, sex, marital
status, education, income, and job), lifestyle behaviors
(smoking, physical activity, diet, sleep), history of chronic
disease, and medication use. Trained clinical psycholo-
gists completed psychological questionnaires (cognition,
quality of life, depression, anxiety, etc.). There was a clini-
cal examination by a physician or trained nurse. All pro-
cedures were based on standard protocols followed by a
quality control check.

Chronic diseases were defined by a physician on clini-
cal assessment and the participant’s response to the ques-
tion ‘Has a doctor ever told you that you have any of the
following health problems? In this study, a list of differ-
ent chronic diseases, including gastrointestinal, cardiac,
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neurologic, musculoskeletal, endocrine, respiratory, and
cancers, have been investigated. Participants had been
asked to bring all medical records, laboratory results, and
medications that they were using on the interview day;
they were all checked by a general practitioner to verify
the self-reported medical conditions.

Diabetes was defined as self-report history of diabetes
and/or using diabetes medications and/or FBS>=126 in
a blood test. Hypertension was defined as self-report his-
tory of hypertension and/or using hypertension medi-
cations and/or systolic blood pressure >=140 mmHg
and/or diastolic blood pressure >=90 mmHg. Smoking
behavior was based on whether respondents identified
themselves as a regular smoker or not.

Body Mass Index was calculated after measuring
weight and height of participants and was categorized as
normal (< 25 Kg/m?), overweight (25-29.9 Kg/m?) and
obese (>30 Kg/m?). Marital status was classified into
two groups: married/living with a partner and divorced/
separated/single/widow.

Socioeconomic status variable

Principal Component Analysis was used to construct a
variable that shows the socioeconomic status [26-28].
Several factors were considered in the PCA model to
generate a socioeconomic status variable. It included the
Possession of a freezer, washing machine, dishwasher,
laptop / desktop, Internet access, LCD / LED TV, vac-
uum cleaner, master bedroom (built-in bathroom in the
bedroom), motorcycle, the car value 5000-12500%, tablet
/ IPAD. The number of extracurricular and non-profes-
sional books read in the past year and the number of for-
eign and domestic trips in the last ten years entered into
the model as a social status variable. Categorical variables
were re-coded as binary variables (0 and 1), then all con-
tinuous and binary variables were entered into the model.
As a result, seven components were obtained with Eigen-
value> 1, covering 61.99% of the observed variance. The
Sum of the asset variables weighted by the first compo-
nent was used to calculate the socioeconomic score for
each individual [26].

Inequality measurement
The Concentration Index (C) was measured to evalu-
ate inequality, which has been widely used to examine
income-related inequalities in the health departments
internationally. Its decomposition analysis is increasingly
being used to study the determinants of health inequality
in elderly [29, 30].

To understand concentration index, one must first
become familiar with the concentration curve, which
in the present study displays the share of depressing or
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anxiety accounted for by cumulative proportions of indi-
viduals in the population ranked from lowest to highest
socioeconomic status. The x-axis of concentration curve
demonstrates the cumulative percentage of population,
ranked by their socioeconomic status and the y-axis
presents the cumulative percentage of health outcome
(depressive symptoms or anxiety). Therefore, if indi-
viduals - regardless of their economic status - have equal
health outcomes, the curve will be a line of 45 degrees
(equality line) [31].

The concentration index is defined as twice the area
between the concentration curve and the line of equality.
The C value becomes negative when the outcome under
study is concentrated among the lower socioeconomic
groups. In this scenario the concentration curve will be
above the equality line. On the contrary, the value of
the C becomes positive when the concentration curve is
below the equality line, and the outcome under study is
concentrated among the higher socioeconomic groups.
Hence, the higher the absolute value of the index, the
greater the inequality. The C ranges from +1 (the out-
come under study is entirely focused on the rich) to -1
(the outcome under study is entirely focused on the
poor), and a value of zero indicates equality [31, 32]. The
concentration index was calculated using the “conindex”
command [33] with the option for bounded outcome var-
iables, in Stata 15 software (College Station, TX: Stata-
Corp LLC). Participants with complete data in all above
parts were included in this study.

The Wagstaff decomposition method was used in
the current study [34]. The C has two components:
the explained component that identifies each determi-
nant’s contribution to socioeconomic inequality, and
the unexplained or residual component (derived from
Bs), specifies which socioeconomic inequality is not
explained through the systematic variation of the deter-
minants among socioeconomic groups. Elasticity is a
measure of the association without unity; it shows the
importance of the variation of the dependent variable
per unit of change in the determinant. To calculate elas-
ticity; the beta coefficient of any independent variable
was multiplied by the mean of the same variable. The
result was divided by the mean of the outcome variable.
For each determinant variable, the multiplication of the
elasticity and concentration index indicates the absolute
contribution of that determinant. Moreover, to stipu-
late the percentage contribution of each determinant,
the absolute contribution is divided by the concentra-
tion index of the dependent variable [34]. Given the
binary outcomes in this study, we used linear approxi-
mation by using marginal effects on the logit model, as
coefficients.
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Results

The data of 7462 participants were used for the cur-
rent analysis. The mean and standard deviation of the
age of the participants equals 61.04+8.14 years, and
most of them had primary education. Most of the par-
ticipants (90%) lived with an individual or persons. The
prevalence of overweight and obesity was 43.0% and
29.9% respectively. Smokers accounted for 10.9% of the
population.

The data of 7462 and 7316 participants were avail-
able for depressive symptoms and anxiety scores. The
mean and standard deviation (SD) of test scores for
depressive symptoms and anxiety disorders were 3.94
(4.16) and 5.15 (3.28), respectively. The prevalence of
depressive symptoms and anxiety in total population
was 12.2% (95% CI: 11.4 — 12.9) and 7.0% (95% CI: 6.4
— 7.6) respectively. More information on how these
two disorders were distributed to other independ-
ent variables is appointed in Table 1. The prevalence
of depressive symptoms and anxiety were different in
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socioeconomic groups. Within the highest SES group;
depressive symptoms, and anxiety were 6.5% and 3.4%,
while within the lowest SES group, they were equal to
16.2% and 9.7%, respectively. The prevalence of depres-
sive symptoms was not different in different age groups
(p=0.287), while anxiety was less frequent in higher age
groups (p=0.003)

The concentration indices for anxiety and depres-
sive symptoms were -0.195 (95% CI: -0.254, -0.136) and
-0.206 (95% CI: -0.252, -0.159), respectively. The negative
concentration index implies that inequality was favored
to the high SES group, and anxiety and depressive symp-
toms were concentrated in the low SES group.

Figure 1 illustrates the concentration curve of anxiety
and depressive symptoms. The concentration curves for
both disorders were above the equality line, indicating a
pro-rich inequality.

Table 2 represents the decomposition of the concen-
tration index for anxiety. Among the studied variables,
education, age, sex, occupational status, and number

Table 1 Distribution of anxiety and depressive symptoms by demographic and prior medical history, Neyshabour, Iran, 2016-2018

Variables N (%) Depressive symptoms Anxiety
N (%) PValue N (%) PValue
Age groups 50-59 4010 (53.7) 508 (12.7) 0.287 313 (8.0) 0.003
60-69 2338(31.3) 260 (11.1) 146 (6.4)
70-70 877 (11.8) 112(12.8) 43 (5.0
>80 237 (3.2) 27 (11.4) 11 (4.7)
Sex Female 3962 (53.1) 609 (15.4) <0.001 384 (9.9) <0.001
Male 3500 (46.9) 298 (8.5) 129 (3.8)
Smoking Yes 760 (10.9) 99 (13.0) 0.170 45 (6.0) 0.237
No 89(89.1) 702(11.3) 436 (7.1)
No 3825 (56.9) 408 (10.7) 227 (6.0)
Chronic disease Yes 5451 (73.1) 704 (12.9) 0.001 417 (7.8) <0.001
No 2011 (26.9) 203 (10.1) 96 (4.9)
Socioeconomic quintiles 1 (Lowest) 1169 (20.1) 189 (16.2) <0.001 1129.7) <0.001
2 1167 (20.0) 163 (14.0) 88 (7.7)
3 1169 (20.0) 128 (11.0) 87 (7.6)
4 1167 (20.0) 110 (94) 68 (5.9)
5 (Highest) 1168 (20.0) 76 (6.5) 39(34)
Body Mass Index Underweight 130(1.8) 19 (14.6) 0.002 11(8.6) 0.305
Normal 1822 (25.2) 224(12.3) 122 (6.8)
Overweight 3105 (43.0) 312(10.1) 201 (6.5)
Obese 2160 (29.9) 287 (13.3) 166 (7.8)
Occupation status employed 6808 (92.4) 777 (11.4) <0.001 463 (6.9) 0.130
unemployed 563 (7.6) 80 (14.2) 48 (8.6)
Education illiterate 1934 (26.3) 326 (16.9) <0.001 189 (9.9) <0.001
Primary 2514 (34.1) 299 (11.9) 176 (7.1)
Secondary 666 (9.0) 74 (11.1) 46 (7.0)
Diploma 1527 (20.7) 139(9.1) 81 (5.4)
University 723 (9.8) 22 (3.0 18 (2.5)
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Fig. 1 Concentration curve for depressive symptoms (red line) and anxiety (green line) by socioeconomic status Neyshabour, Iran, 2016-2018

Table 2 Results for the decomposition of the concentration index for anxiety in Neyshabour, Iran, 2016-2018

Independent Variables Beta' Mean Elasticity Concentration Index  Absolute %
Q) Contribution Contribution
toC
Gender (male) -0.068 0.469 -0453 0.137 -0.062 319
Age (year) -0.002 61.083 -1.837 -0.058 0.107 -55.1
BMI -0.001 27.815 -0.554 0.010 -0.006 3.0
Smoking 0.020 0.109 0.031 -0.044 -0.001 0.7
Chronic disease 0.023 0.730 0.239 0.007 0.002 -0.8
Grandchildren (No.) -0.001 5430 -0.080 -0.267 0.021 -109
Great grandchildren (No.) 0.002 0373 0.012 -0.515 -0.006 33
Education (Year) -0.004 5519 -0.332 0427 -0.142 72.6
Living alone 0.017 0.101 0.024 -0.378 -0.009 48
Unemployment 0.061 0.076 0.025 -0.351 -0.023 12.0

" Marginal effects on logit model

of grandchildren were the common determinants of
inequality. The large elasticity of anxiety with respect
to age is responsible for its large contribution to the
anxiety concentration index. In contrast, there is a
great deal of socioeconomic inequality in the numbers
of grandchildren, education and age, and so they make
large contribution to the anxiety concentration index.

Education and age make the largest proportional con-
tributions to overall socioeconomic inequality.

Similar pattern for the contribution of variables
in depressive symptoms inequality was also seen
(Table 3), where education, age and sex had the highest
contributions to depressive symptoms inequality.
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Table 3 Results for the decomposition of the concentration index for depressive symptoms in Neyshabour, Iran, 2016-2018

Independent Variables Beta Mean Elasticity Concentration Index  Absolute %
(o] Contribution Contribution
toC
Gender (male) -0.072 0.469 -0.278 0.137 -0.038 186
Age (year) -0.001 61.083 -0.690 -0.058 0.040 -19.6
BMI -0.001 27.815 -0.332 0.010 -0.003 1.7
Smoking 0.057 0.109 0.051 -0.044 -0.002 1.1
Chronic disease 0.046 0.730 0.279 0.007 0.002 -09
Grandchildren (No.) -0.002 5.430 -0.081 -0.267 0.022 -10.6
Great grandchildren (No.) 0.003 0373 0.009 -0.515 -0.005 23
Education (Year) -0.007 5519 -0.334 0427 -0.142 69.3
Living alone 0.030 0.101 0.025 -0.378 -0.010 47
Unemployment 0.056 0.076 0.035 -0.351 -0.012 6.0
" Marginal effects on logit model
Discussion [47], and US [48], have shown a pro-rich inequality in
In this study, the concentration index of anxiety and depression with different extents. Richardson’s study [49]
depressive symptoms to determine socioeconomic focuses on the potential role that the social environment

inequality were equal to -0.195 and -0.206, respec-
tively, which has been indicated a significant inequality
in anxiety and depressive symptoms. Similar to other
studies [35, 36], the inequality in anxiety was concen-
trated among individuals with low socioeconomic sta-
tus. The prevalence of this disorder was 9.7% within
the lowest and 3.4% within the highest SES quintiles.
The prevalence of depressive symptoms equals 16.2%
in the lowest and 53.46.5% in the highest SES quintiles.
Although depression has been as often as possible con-
ceptualised as a ‘backward-looking’ emotion, and anxiety
as ‘forward-looking’ [37, 38], both were associated with
socioeconomic status in current study. The prevalence of
depression, which can affect inequality is very different
across nations [39-41]. Contrary to our results another
study in three European countries [42] find no associa-
tion between income and depression in Spain, while in
Finland and Poland with lower prevalence of depres-
sion, a pro-rich inequality in depression was reported.
The above comparison between studies indicates that the
socioeconomic inequality in depression is heterogeneous
and other factors including the way of measurement and
definition of depression and SES, the region, the study
time, study population and its sample size should be con-
sidered [14]. In a study in Finland, Poland and Spain [43],
higher income was associated with lower odds of depres-
sion in a logistic regression model adjusted for age and
sex. This association was not significant in another model
with adjustment for age, sex and other demographic,
behavioral variables and chronic diseases. Therefore,
the analysis method and plan, is another reason for dif-
ferences between studies. Similar to our results, other
studies in Spain [44] Korea [45], India [46], South Africa

within countries may play in shaping inequalities and dif-
ferences between countries.

We found a socioeconomic inequality in anxiety which
was in favor to high socioeconomic groups. This find-
ing is in accordance with other studies around the world
[50-53].

Decomposition of inequality in anxiety and depres-
sive symptoms expressed that the main modifiable fac-
tors, causing this inequality in terms of C were: education
level, number of grandchildren (negative contribution)
and employment status. According to the different val-
ues of elasticity and concentration index in each studied
variable, the contribution percentages of factors affecting
inequality are different. So that age and education played
most significant role in the inequality of anxiety and
depressive symptoms.

Current study represents that, elderly with low edu-
cation will experience anxiety and depressive symptoms
more. This finding has been reported in many studies,
especially in developing countries, which reveals that
lower levels of education were significantly associated
with mental disorders such as anxiety, depression, and
stress [54, 55]. Education was the factor that contrib-
uted the most to the socioeconomic inequality of anxi-
ety and depressive symptoms in the decomposition of
the concentration index. About 70% of the inequal-
ity observed in anxiety and depressive symptoms was
explained by the education level. This result was con-
sistent with the findings of other studies [56, 57]. This
could be explained by the fact that individuals with
higher levels of education are more aware of prevention
ways of anxiety, which improves their mental status
[58]. The Low level of education is an independent risk
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factor for anxiety; thus, interventions in education at
the community level can be considered a way to reduce
socioeconomic inequalities of anxiety [59]. Education is
one of the social factors affecting health, which can cre-
ate a strong network of communication and more social
links for the elderly, and successively will cause a better
mental health state [59]. Higher education levels also
help adults in prevention of diseases, health promotion,
access to health insurance, and having healthy behav-
iors [60]. It seems that literacy is a development index
in older people, as the second leading indicator of vul-
nerability of mental status. Consequently, adopting pol-
icies aimed to increase literacy among individuals with
lower socioeconomic status could be one of the most
substantial steps in reducing socioeconomic inequality
of anxiety.

Age was the second most contributor to inequality of
anxiety and depressive symptoms. The negative con-
tribution of age with depressive symptoms and anxiety
inequality, means that increasing in age associated with
lower inequality and people in older age affected more
equal with depressive symptoms and anxiety. Therefore,
any intervention to reduce the socioeconomic inequality
in anxiety and depressive symptoms of the elderly (such
as literacy increasing interventions) should be more
focused on younger age groups. Other studies have also
reported the role of age in socio-economic inequality in
mental health, some of them have reported that anxiety,
depressive symptoms and mental health worsen with age
[18, 19, 40]. The reason for this discrepancy is the dif-
ference in the age ranges of this study and other studies.
Most other studies have been in adults of all age groups
[19, 61]. Of course, some studies in old age also had simi-
lar results to ours [46, 61].

Not having an occupation was another contributor to
anxiety and depressive symptoms inequality. It seems
that having even a part-time job can play a key role in
reducing anxiety [62]. Therefore, attention to employ-
ment status in elderly is important to minimize inequal-
ity in depressive symptoms and anxiety.

Further analysis of data in this study showed that
21.24% of lonely and more anxious elderly were within
the low socioeconomic groups while 5.12% were in the
high socioeconomic groups. Other studies have shown
that living alone was strongly associated with depres-
sive symptoms and depression [57, 63-65] and anxi-
ety [66] in elderly. In this regard, Berkman believes that
social support creates a sense of intimacy through emo-
tional patronage. He daresay family is the most remark-
able factor in the loving communication establishment
or emotional support [67]. Other study in India also indi-
cates the protective role of a good social network against
depression, in elderly [68].
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The United Nations, in its 17 Sustainable Develop-
ment Goals, has emphasized the necessity of paying more
attention to the factors impacting economic and social
conditions on health inequalities, including education,
policy decisions engagement, employment, and socio-
economic differences. Although the principal causes of
inequality in anxiety and mental disorders may vary by
region, culture, and gender, efforts should be taken place
to address them [69]. It should be also noted that other
country level factors that were not investigated in this
study, also have an effect on depression and anxiety [70].

High sample size, good design, robust analysis of data,
proper implementation of study and systematic monitor-
ing of study to ensure quality assurance in data gathering
are the main strength of this study. However, exclusion
of patients with major depression limits comparability of
our results with some other studies and to some extent
underestimate the inequality. Limited age range of par-
ticipants to over 50 years, also Limits the generalizability
of the results. As another limitation, it should be noted
that decomposition of inequality has been done based
on the factors that were examined in the questionnaire.
Evidently, all effective factors were not examined in the
present study. finally, no causal inference can be drawn
from this cross-sectional study. What was described as
a reason for inequality of anxiety is just the association
between the variables under study, and there is no causal
role. Therefore, it is recommended that this methodology
be used to study inequalities in longitudinal studies with
an appropriate design.

Conclusion

Lower socioeconomic groups were more affected by
anxiety and depressive symptoms among older adults
of Neyshabur. Lower education, unemployment, and
younger age were the main factors that play a consid-
erable role in the inequality of anxiety and depressive
symptoms. These factors should be considered for poli-
cymaking and for the development of new interventions
to lower prevalence of anxiety and depressive symptoms
in elderly.
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