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ABSTRACT

Objectives: Social inequalities in mental disorders have been reported; the lower the social
position, the higher the prevalence of mental disorders. However, these inequalities have not
always been observed and results may vary according to the indicator of social position, mental
health outcome and population studied. The objective of this study was to examine the association
between social position (educational level) and two mental disorders (Major Depressive -MDD- and
General Anxiety Disorders -GAD-), measured using a structured diagnostic interview (MINI), and to

evaluate the contribution of work status in the explanation of this association.

Methods: The study was based on a national representative sample of the French general
population of 11777 people including 8072 workers. All analyses were done using weighted data.
Bivariate Rao-Scott Chi-Square tests were conducted, and multivariate analysis was performed

using weighted logistic regression analysis with adjustment for age.

Results: The prevalences of MDD/GAD and of less educated people were lower in the working
population than in the non-working population. Educational inequalities were observed for MDD
and GAD in the general population. Non-working status contributed to explain these inequalities by
23-28% for MDD and by 23-37% for GAD when the less educated group was considered. Non-

working status was strongly associated with both disorders.

Conclusions: These results may improve our knowledge on educational inequalities in mental
health and help to understand the discrepancies in the literature. Effort to preserve jobs and

facilitate the return to employment may help to reduce social inequalities in mental health.

Key words: depression, anxiety, social position, educational level, social inequalities in mental
health



Introduction

Mental disorders affect more than a third of Europeans and one in four people in the world, and
involved substantial consequences in terms of social and economic costs. Depressive and anxiety
disorders are the most common mental disorders among the general population and represent a

major public health concern [1, 2].

Social inequalities in health have been commonly observed in many countries; the lower the social
position, the higher the prevalence of health problems. These inequalities have been underlined for
various indicators of morbidity and mortality and various socioeconomic status (SES) indicators

such as educational level, occupational group or income [3, 4].

Reviews of the literature suggest an association between SES and common mental disorders,
especially depressive and anxiety disorders, among the general population; the lower the SES, the
higher the prevalence of mental disorders [5-8]. This association was observed for one or more
markers of SES, sometimes no clear trend was found, but no study showed a contrary trend
according to the review by Fryers et al. [6]. Furthermore, a meta-analysis provides a summary OR
of 1.81 (p<0.001) for the association between low SES and depression [7]. However, not all
studies retained in these reviews/meta-analysis used a structured diagnostic interview to measure

mental health outcomes, but part of them used symptom scales/inventories.

If we focus on the literature using both diagnostic interview and education as SES marker among
the general population, studies reported a significant association between low education and mood
or depressive disorders [9-13], and some others did not [14, 15]. Similar conclusions may be drawn
regarding anxiety disorders, although this outcome has been more rarely studied; studies observed
educational inequalities in anxiety disorders [11-13], some others did not [9, 12], and one study
reported an inverse association between education and anxiety, the prevalence of anxiety
disorders increasing with higher levels of education [14].

Regarding the working population, the literature appears sparser, especially the studies using
diagnostic interview. Some studies reported an association between low SES and mood or
depressive and anxiety disorders [16, 17]. A study reported contrasting results depending on the
SES marker used, the associations of mood and anxiety disorders being significant with income

but not with education [18].

The disparities observed between the studies may be explained by various aspects: differences in
the measure of mental health outcome, in the SES marker used, and in the population studied.

Diagnostic interview has not been systematically used in the literature, making the comparison
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between studies difficult. In addition, anxiety disorders have been more seldom explored in the
topic of social inequalities in mental disorders, the literature being more extensive regarding
depressive disorders. The marker of SES may also be different according to the studies, as
education, occupational group and income have been used. These markers may not be considered
similar, and education may be considered as a more stable indicator, an earlier marker of social
position that precedes other SES markers, leading to a clearer causality between SES and mental
disorders, and may be available for all people even those who do not have an occupational title or
income [19]. Finally, differences may be found between the studies because of differences in the
population studied, especially regarding work status. Indeed, most previous studies on this topic
were based on general population samples, and some studies were based on working population
samples. In this study, we had the opportunity to compare the results on social inequalities in
mental health for both depressive and anxiety disorders, and for the general, working and non-

working populations using the same survey data.

Our hypothesis was the following: social inequalities in mental health may be stronger among the
general population than among the working population, and work status (non-working/working)
may contribute to explain social inequalities in mental health in the general population.
Consequently, our study may help to understand the discrepancies in the literature, further our
knowledge on social inequalities in mental health and provide explanations on the mechanisms

that may lead to these inequalities.

To bring new elements to the literature, the objective of this study was to explore the association
between SES measured using educational level and both depressive and anxiety disorders
measured using a structured diagnostic interview. An additional objective was to compare the
results between the following populations: the working, non-working and general populations or in
other words to evaluate the contribution of work status in the explanation of educational
inequalities in depressive and anxiety disorders in the general population. To our knowledge, this
type of analysis has never been done before.

Materials and methods

Population

The study was based on the data from the SIP (Santé et Itinéraire Professionnel) survey,
conducted by the French Ministry of Labour (DARES), the French Ministry of Health (DRESS), the
French Centre for Employment Studies (CEE) and the French National Institute for Statistics and
Economic Studies (INSEE). The main objective of the survey was to improve the knowledge in the
occupational determinants of health in the national French population [20]. The survey was based

on a face-to-face questionnaire at respondent’s home. The survey included a sample of the
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general population of 13648 participants (6195 men and 7453 women) aged 20-74 years in 2006.
The response rate was 76%. For the purpose of this study, we restricted the sample to those aged
less than 65, i.e. to those of working-age, leading to a sample of the general population of 11777
people (5346 men and 6431 women). Among this sample, there were 8072 workers (3916 men
and 4156 women) and 3705 non-working people (1430 men and 2275 women). Previous studies
by our team have already been published using these data [21-23]. The SIP survey was approved
by the French ethics committees (CNIL and CNIS).

Mental health outcomes

Major Depressive Disorders (MDD) and General Anxiety Disorders (GAD) were measured using a
structured diagnostic interview: the Mini International Neuropsychiatric Interview (MINI) [24]. It was
based on the criteria and algorithms of the Diagnosis and Statistical Manual of Mental Disorders,
4th edition (DSM-1V).

Social position
Social position was measured by educational level using 4 groups: primary level, lower secondary

level, higher secondary level and university.

Covariates

Age was studied in 4 groups: 20-29 years, 30-39 years, 40-49 years and 50-64 years.

Statistical methods

Weights were calculated using a calibration on margins (calibration variables were: age, gender,
employment status, occupational groups, economic activities, urbanisation level and number of
people in household) and inverse probability weighting to provide estimates representative of the
population in 2006 [20]. All analyses were conducted using weighted data to control for a potential
bias related to non-response and to provide representative results for the national population.

The associations between gender and MDD-GAD, age and educational level, between work status
(non-working/working) and MDD-GAD, age and educational level, and between educational level
and MDD-GAD were studied using Rao-Scott Chi-Square test. The associations between
educational level and MDD-GAD were also explored using weighted logistic regression analysis
with adjustment for age, MDD and GAD being the dependent variables. All analyses were carried
out for the three populations: the working population, the non-working population and the general

population.

A comparison between two models was performed among the general population: model 1

including age and educational level as independent variables and MDD/GAD as dependent
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variable, and an extended model including work status as an additional independent variable. The
contribution of work status to the explanation of educational inequalities in MDD/GAD was
estimated by the change in the OR associated with the lowest educational level after inclusion of
work status in the model, i.e. explained fraction calculated by the formula:

(ORmodel 1 - ORextended model)/ (ORmoger 1 - 1) x 100

Positive % values indicate reductions in the OR. This explained fraction has commonly been used
in the literature to evaluate the contribution of a factor or a set of factors in the explanation of social
inequalities in health outcomes [25-27]. As the data were weighted, the Jackknife method was

used as a resampling technigue to obtain 95% CI for the explained fractions [28].

All analyses were carried out separately for men and women using STATA and SAS softwares.

Results

The description of the three populations, the working, non-working and general populations, are
presented in Table 1. For all three populations, MDD and GAD were significantly more prevalent
among women than among men, a result that was expected. The prevalence of both disorders was
higher for the non-working population than for the working population (p<0.001). A high
comorbidity was observed between MDD and GAD, 38% of men and women having a MDD had
also a diagnostic of GAD and 42% of men and women having a GAD had also a diagnostic of
MDD among the working population. These figures were respectively 46% and 58% among the
non-working population and 42% and 49% among the general population. The age distribution was
significantly different between the working and non-working populations, the non-working
population being more likely to be both younger and older (p<0.001). Significant differences in the
distribution of educational level between genders were observed for both populations; women were
more likely to be more educated than men, as expected. The distribution of educational level was
different between the working and non-working populations, the working population being more
educated (p<0.001).

Table 2 showed that the prevalence of MDD increased with decreasing educational level among
men in the general population only. The prevalence of MDD increased with decreasing educational
level among women for the three populations. Educational level displayed a non-linear association
with  GAD among men in the working population. The prevalence of GAD increased with
decreasing educational level among women in the non-working and general population. The
prevalence of both disorders was higher for the general population and still more for the non-
working population than for the working population for all educational levels, particularly for the less

educated (Figures 1-2).
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The associations between educational level and MDD/GAD with adjustment for age are presented
in Table 3. The risk of MDD increased with low educational level among men for the general
population only. The risk of MDD increased with low educational level among women for the three
populations. Education was associated with GAD among men in the working population, but the
association was not linear. The risk of GAD increased with the lowest educational level among
men and women in the general population. The inclusion of work status as an additional
independent variable in the extended models led to reduce the OR associated with the lowest
educational level substantially: the OR of MDD associated with the lowest educational level was
reduced by 28% for men and 23% for women, and the OR of GAD by 23% for men and 37% for
women. These contributions (explained fractions) were all significant. In addition, non-working

status was associated with both disorders among both genders.

Discussion

Main results

The prevalences of MDD/GAD and of less educated people were lower in the working population
than in the non-working population. Educational differences in MDD and GAD were observed, the
lower the educational level, the higher the prevalence of MDD and GAD for both genders among
the general population. These educational inequalities were strongly reduced after taking work
status into account. Thus, educational inequalities in mental disorders were more marked in the
general population than in the working population, and this may be explained by the non-working
population that contributed to increase educational inequalities in mental disorders in the general

population.

Comparison with literature

The working population was found to have a lower prevalence of mental disorders than the non-
working population confirming previous results reporting a protective role of employment status in
the prevalence of mental disorders [9, 10]. Furthermore, our study showed a higher prevalence of
mental disorders for women than for men, in agreement with the literature [7, 8, 10, 16].

Studies exploring social inequalities in mental disorders using diagnostic interview and educational
level as a marker of SES have been rare among the general population, and even more seldom
among the working population. Furthermore, to our knowledge, no previous study compared social
inequalities in mental disorders between the working and general populations, and evaluated the
contribution of work status in the explanation of these inequalities. The comparison with the
literature is thus limited to the studies that explored these inequalities either among the general

population, or among the working population.
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The literature review by Fryers et al. [5] suggest that the prevalence of common mental disorders is
more likely to increase with decreasing SES than the reverse among the general population. Our
results are in line with this conclusion for both MDD and GAD. Indeed, the ORs of MDD associated
with the lowest level of education were 2.32 (95% CI: 1.43-3.77) for men and 2.05 (95% CI. 1.54-
2.72) for women, results that are consistent with the summary OR of 1.81 (95% CI: 1.57-2.10)
reported in the meta-analysis by Lorant et al. [7], that included all studies exploring the association
between low educational level and depression, measured using either diagnostic interview or
symptom scales/inventories. Our results are in line with studies reporting a significant association
between low education and mood or depressive disorders measured using diagnostic interview
among the general population [9-13]. The lowest educational level was associated with GAD
among the general population in our study. Some rare previous studies exploring the association
between education and anxiety disorders measured using diagnostic interview reported either a

significant association [11-13] or a non-significant association [9, 12].

Regarding the working population, the number of studies examining the association between SES
and mental disorders using diagnostic interview is even lower. A significant association between
education and MDD was observed in our study among women only. Two previous studies reported
an association between low SES and mood or depressive and anxiety disorders [16, 17]. A study
reported contrasting results depending on the SES marker used, the associations of mood and

anxiety disorders being significant with income but not with education [18].

Our study may be the first one to explore educational inequalities in depressive and anxiety
disorders measured using a diagnostic interview among both the working population and the
general population. In agreement with the review by Lorant et al. [7], the interpretation of the
association between education and these two disorders among the general population is likely to
be the following: the lower the educational level, the higher the prevalence of these disorders. Our
study adds to the literature in showing that educational inequalities in depressive and anxiety
disorders are likely to be more marked among the general population than among the working
population and more pronounced for depressive disorders than for anxiety disorders. Our study
also underlines that work status may contribute substantially to explain educational inequalities in

both disorders in the general population.

The differences in the associations between educational level and MDD/GAD between the working
and general populations and the contribution of work status in the explanation of educational

inequalities in these disorders may be explained by different potential explanations:

(1) The distribution of educational level was different between the working and non-working

populations. Indeed, the working population was more likely to be more educated, something that
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may reduce the spectrum of educational level distribution and consequently the magnitude of
educational inequalities in mental disorders among the working population. In other words, the less
educated people are more likely to be non-workers. This result is in agreement with European
statistics (Source: Eurostat) showing that the employment rate increased from 52.1% to 83.4% and
the unemployment rate decreased from 17.9% to 5.9% with increasing educational level across the
EU-28 in 2013.

(2) A healthy worker effect may contribute to the differences in social inequalities in mental health
between the working and general populations. Indeed, the association between low education and
the two disorders might be underestimated among the working population if low educated people
suffering from these disorders were more likely to leave their job.

(3) Employment may be beneficial for health, particularly for depression and general mental health
as underlined by a recent review by van der Noordt et al. [29]. These authors state that among the
positive health effects of employment, there may be: ‘structure of the day, financial security,
opportunities to increase skills, interaction with others, meaningful life goals, and purpose and
providing a sense of personal achievement'.

(4) Unemployment, as other types of divestment passages, may have consequences on mental
health, as underlined by the review by Ezzi et al. [30]. More recently, Berkman [31] in her
commentary of the study by Riumallo-Herl et al. [32] summarized ‘the three kinds of loss that may
accompany the loss of a job and may be central to affecting health and well-being: (i) financial loss
with social protection as a potential buffer; (ii) loss of identity and meaning with loss of such a

major role; and (iii) loss of social interaction and engagement with a community of workers’.

These explanations may explain why educational inequalities in mental disorders may be more
marked in the general population than in the working population, and why non-working status may
contribute to explain these inequalities in the general population.

Strengths and limitations of the study

The strengths of the study may be highlighted. The response rate was 76% and may be
considered satisfactory. The SIP survey was based on a national sample of the French population,
and as weighted data were used in our study, we were able to control for a potential non-response
bias and provide representative results that may be extrapolated to the French population. The
sample size was large and allowed to study men and women separately as recommended
previously [33]. Another major strength of the study was the use of a structured diagnostic
interview for both depressive and anxiety disorders. Diagnostic interviews have seldom been used
among the general population and even more seldom among the working population in the topic of
social inequalities in mental disorders. Muntaner et al. underlined the need of diagnostic interviews
in this topic [8]. In addition, our study explored anxiety disorders, understudied in the topic of social

inequalities in mental disorders in comparison with depressive disorders. Social position was
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measured using educational level, that may be considered as an early marker of SES that may
reduce the risk of inverse causality and is available for all people even those who do not work [19].
Other strengths were the comparison of the results on educational inequalities in mental disorders
between different populations (general, working and non-working) and the evaluation of the
contribution of work status in the explanation of these inequalities, that has never been done
before. Finally, sophisticated statistical methods were used including weighted statistical analyses
and the Jackknife method to provide confidence intervals for the contribution of work status in the

explanation of educational inequalities in mental disorders.

A limitation of this study may be related to the cross-sectional study design. However, as
educational level was used as a SES marker, the direction of the association is more likely to be
from education to mental disorders than the reverse. A high comorbidity was observed between
the two disorders and the separate analysis of depressive and anxiety disorders without comorbid
cases may be difficult due to a lack of statistical power. Despite this comorbidity, differences in the

results were observed for depressive and anxiety disorders.

Conclusion

This study brings new elements on educational inequalities in depressive and anxiety disorders
among both the working and general populations. The associations between educational level and
the two disorders were stronger among the general population than among the working population
and for depressive disorders more than for anxiety disorders. We clearly demonstrated that non-
working status may contribute to explain educational inequalities in mental disorders in the general
population. More research may be needed to better understand these inequalities and to confirm
the differences between the working and general populations and between the two disorders.
Furthermore, as non-working status may play a substantial role in explaining social inequalities in
mental health, effort towards preserving jobs and facilitating the return to employment may help to
reduce these inequalities.
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Table 1 Description of the study sample according to mental disorders, age and educational level

for the working, non-working and general population

Working population MEN (N=3916) WOMEN (N=4156) p°
n® %" n® %"
Major depressive disorder (MDD) 149 3.43 327 7.46 *kk
Generalized anxiety disorder (GAD) 130 3.42 282 6.31 *kk
Age (y) ns
20-29 550 19.02 541 18.39
30-39 1013 27.87 1077 26.68
40-49 1166 28.52 1341 29.64
50-64 1187 24.60 1197 25.29
Educational level rrk
University 1076 30.63 1490 36.56
Higher secondary 640 17.76 778 19.40
Lower secondary 1728 40.79 1440 34.00
Primary 463 10.83 431 10.04
Non-working population MEN (N=1430) WOMEN (N=2275) p°
n® %" n® %"
Major depressive disorder (MDD) 111 7.56 315 12.61 *kk
Generalized anxiety disorder (GAD) 87 5.72 244 10.27 *kk
Age (y) b
20-29 259 28.58 438 25.06
30-39 116 10.09 326 16.59
40-49 129 9.20 340 14.72
50-64 926 52.14 1171 43.63
Educational level *
University 234 21.19 485 25.87
Higher secondary 169 14.29 343 16.70
Lower secondary 525 37.69 754 32.98
Primary 423 26.83 587 24.45
General population MEN (N=5346) WOMEN (N=6431) .
n a % b n a % b p
Major depressive disorder (MDD) 260 4.47 642 9.31 ok
Generalized anxiety disorder (GAD) 217 4.00 526 7.73 *kk
Age (y) ns
20-29 809 21.43 979 20.79
30-39 1129 23.39 1403 23.05
40-49 1295 23.64 1681 24.27
50-64 2113 31.54 2368 31.89
Educational level rrk
University 1310 28.39 1975 32.86
Higher secondary 809 16.94 1121 18.47
Lower secondary 2253 40.05 2194 33.64
Primary 886 14.62 1018 15.03

& Non-weighted number of individuals
b Weighted frequency
¢ Rao-Scott Chi-Square test, ***: p<0.001, **: p<0.01, *: p<0.05, ns: non-significant



Table 2 Association between educational level and MDD/GAD among the working, non-working

and general population

MDD GAD

Workina nopulation Men Women Men Women
g pop (N=3907)  (N=4139) (N=3907)  (N=4139)

n® %" n®  %° n® %" n® %"
Educational level ns * * ns
University 27 232 90 529 30 243 97 592

Higher secondary 23 3.26 60 7.40 16 3.07 50 6.15

Lower secondary 80 4.34 132 919 71 454 98 6.54

Primary 19 346 44 957 13 259 36 7.36

Non-working population Men Women Men Women
(N=1351) (N=2169) (N=1351) (N=2169)

n® %" n® %° n® %" n® %"
Educational level ns *hx ns *
University 12 6.16 40 873 15 567 39 852

Higher secondary 10 585 39 986 8 453 30 7.29

Lower secondary 45 858 122 1443 28 485 86 11.01

Primary 42 9.84 104 17.02 34 834 79 1340

General pobulation Men Women Men Women
bop (N=5258) (N=6308) (N=5258)  (N=6308)

n® %° n* %° n* %° n° %"
Educational level *x ok ns *x
University 39 3.00 130 6.23 45 3.01 136 6.63

Higher secondary 33 3.78 99 817 24 336 80 6.51

Lower secondary 125 5.29 254 10.97 99 461 184 8.06

Primary 61 6.23 148 13.77 47 5.09 115 10.76

& Non-weighted number of MDD/GAD cases
b Weighted frequency

Rao-Scott Chi-Square test, ***: p<0.001, **: p<0.01, *: p<0.05, ns: non-significant



16

Table 3 Association between education level and MDD/GAD in the working, non-working and general population, with adjustment for age and

contribution of work status in the explanation of educational inequalities in MDD/GAD

MDD GAD
MEN WOMEN MEN WOMEN
OR 95% ClI p OR 95% CI p OR 95% ClI p OR 95% ClI p
Working population Educational level N=3907 ns N=4139 * N=3907 * N=4139 ns
University 1 1 1 1
Higher secondary 1.36  [0.73 - 2.56] 1.39  [0.95-2.01] 1.29  [0.63 - 2.64] 1.01  [0.67 - 1.51]
Lower secondary  1.90 [1.12 - 3.21] 1.62 [1.18 - 2.23] 1.97 [1.19-3.28] 0.98 [0.71 - 1.37]
Primary 1.61  [0.81-3.21] 157  [1.03 - 2.39] 1.07 [0.52 - 2.20] 1.02  [0.67 - 1.57]
Non-working Educational level N=1351 ns N=2169 ** N=1351 ns N=2169 ns
population University 1 1 1 1
Higher secondary  0.90 [0.33; 2.46] 1.08 [0.64 ;1.83] 0.84 [0.29;2.41] 0.81 [0.48 ;1.38]
Lower secondary 1.24 [0.61 ; 2.54] 1.60 [1.04 ; 2.45] 0.84 [0.40;1.77] 1.22 [0.79;1.88]
Primary 1.80  [0.84 ; 3.85] 1.92  [1.23;2.99] 1.80 [0.84 ;3.90] 1.54  [0.99; 2.38]
General population Educational level N=5258 ** N=6308 ok N=5258 ns N=6308 ns
(model 1) University 1 1 1 1
Higher secondary  1.27 [0.74 ; 2.17] 1.29 [0.96 ; 1.75] 1.13 [0.62; 2.05] 0.95 [0.69 ; 1.30]
Lower secondary  1.82 [1.19; 2.77] 1.69 [1.31; 2.18] 1.60 [1.05;2.43] 1.12 [0.87 ; 1.45]
Primary 2.32  [1.43;3.77] 2.05 [1.54;2.72] 1.81  [1.11; 2.96] 1.46  [1.08; 1.95]
General population Educational level N=5258 * N=6308 ok N=5258 ns N=6308 ns
+work status University 1 1 1 1
(extended model) Higher secondary 1.26  [0.74; 2.17] 126  [0.93:1.71] 112 [0.62:2.04] 092  [0.67:1.27]
Lower secondary 1.76  [1.14; 2.70] 1.63  [1.26; 2.10] 1.55 [1.01;2.39] 1.08  [0.83;1.40]
Primary 1.95  [1.19;3.21] 1.80  [1.35; 2.41] 1.63 [0.99;2.67] 1.29  [0.96;1.73]
Non-working vs working  2.76 [1.92; 3.95] ok 1.68 [1.37; 2.07] 183 [1.25;2.66] ** 1.63 [1.31; 2.04] ok
Explained fraction (EF) EF 95% CI EF 95% CiI EF 95% CI EF 95% ClI
(%) Primary versus university 27.98 [11.05; 44.90] 23.38 [11.94; 34.83] 22.88 [2.07; 43.68] 36.78 [8.66 ; 64.90]

Weighted logistic regression analysis OR: Odds-ratio adjusted for age

In bold: OR or explained fraction (EF) significant at 5%
***: n<0.001, **: p<0.01, *: p<0.05, ns: non-significant
é (ORmodel 1- ORextended model)/(ORmodel 1- 1) x 100
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