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The aim of this study is to investigate whether there is any relationship between socioeconomic factors and mental depression,
specifically in connection with family income and education. Our empirical model was estimated using the database of three
National Household Sampling Surveys (1998, 2003, and 2008) and their special supplements on the health status of the Brazilian
population. Analyses for men and women were conducted separately. Family income proved to be a protective factor against
depression for both men and women. With regard to the effects of education, the estimates indicate that the maximum risk of
depression occurs when women have approximately four years of schooling and men have about eight. Above these levels, the risk
decreases as schooling years increase.

1. Introduction

The quantity and quality of human capital stock are key to
economic growth in a country ([1] and others). This factor
depends, in turn, on the education and life expectancy of
individuals directly affected by health conditions.

In terms of health, there is increasing concern about the
quality of mental health. Among the many mental disorders
that an individual can develop in his or her life cycle,
depression has gained prominence, especially in recent years.

According to data from the World Health Organization,
approximately 121 million people worldwide are estimated
to suffer from depression [2]. This type of chronic mental
disorder causes severe damage to patients, their families, and
also the country. Evidence found by Marcotte and Wilcox-
Gök [3] shows that depression reduces the chances of getting
a job, and for those who succeed despite being depressed, the
income is usually lower. According to results by Ettner et al.
[4], the chance of a depressed woman getting a job is 11%
lower than for a woman that is not depressed. And when a
woman with depression gets a job, her annual income is, on
average, up to 50% lower. Lee et al. [5], Frank and Gertler
[6], Cseh [7], and Jofre-Bonet et al. [8], among others, also

noted that, on average, depression leads to lower earnings.
Moreover, the social cost of depression is significantly high
[2, 9–13].

The costs associated with depression and loss of well-
being make it pertinent that economists remain attentive to
this issue. We believe that using an economic approach, it is
possible to cooperate with other fields already involved and
engaged in research of causes behind mental depression.

In Brazil, the prevalence rate of mental depression
(hereinafter depression) has been declining over the years.
However, according to data from the Special Supplements on
Health Research of the National Household Sampling Survey
in 1998, 2003, and 2008, it is still high and worrying. In the
study conducted in 1998, 4.96% of the Brazilian population
had depressive symptoms; fortunately, in the 2003 and 2008
surveys, reductions to 4.08% and 4.13%, respectively, were
detected. For reasons still obscure in the health literature,
the prevalence rate of depression is much higher among
women than among men. In 2008, it was seen that 2.25%
of all men had depression, while 5.90% of all women had
it. Moreover, the reduction in the prevalence of depression
was lower among women than among men (−14.4% and
−23.7%, resp.).
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Several researchers have been working to identify and
understand the causes of depression. However, still little
is known about its determinants, particularly about those
related to socioeconomic conditions of an individual and
family. Therefore, the aim of this study is to advance this
investigation, with emphasis on the alleged effects of family
income and education on depression risk.

Specifically, this study seeks empirical advances in the
modelling of socioeconomic determinants of mental depres-
sion proposed in Santos and Kassouf [18].1 The improve-
ments introduced here are (i) sample data covering a period
marked by significant changes in socioeconomic conditions
in Brazil (1998 to 2008), (ii) the sample selected for the
estimations is composed of younger individuals (25 to 65
years old), (iii) we controlled for if individuals had children,
(iv) a possible quadratic relation between depression risk and
education was tested, and (v) the alleged effects of family
wealth by deciles and quartiles of average family income was
investigated as an attempt to avoid the endogeneity problem.

After this introduction, in Section 2, we present the
methodological procedures. Section 3 contains some con-
ditional descriptive analyses of sample data used in the
estimates of empirical models, which are presented and
discussed in Section 4. Finally, Section 5 concludes the study.

2. Methodology

2.1. Data and Sample. The dataset that we used was formed
from three National Household Sampling Surveys (1998,
2003, and 2008) and their special supplements on the health
status of the Brazilian population, whose weights make them
representative of the population from which it was drawn.

To make the sample suitable for empirical modelling
were excluded: (i) individuals under 25 or over 65 years
old, (ii) indigenous people, (iii) individuals living in a
home but who were not members of the family-pensioners,
domestic servants and relatives of a domestic servant, and
(iv) those who declared that their family income was zero.
Moreover, some observations were lost in the estimates
due to missing observations in some variables.2 Thus, the
sample that was actually used in the estimations consists of
501,945 observations, including depressed and nondepressed
individuals.

The database that was used offers at least five advantages
over those used in most studies: (i) sample size, (ii)
coverage period; (iii) control of many factors that have
a potential bearing on depression risk, (iv) variable of
interest (depression) that is free from the bias which may
arise when data provided by self-diagnosed individuals are
used; and (v) identification of the effects of family income,
education, and other variables on depression risk based on
nondepressed individuals, which is not possible when only
data for individuals with symptoms of depression are used.

2.2. Empirical Model. In the specifications of the models
to be estimated, the response variable is a dummy that
assumes value 1 if the individual has symptoms of depression

diagnosed by a physician or another health professional
(depress = 1) and 0 otherwise (depress = 0).

Concerning explanatory variables, the main problem is
that some of them are potentially endogenous with respect to
depression, such as education, income, and physical diseases.
To avoid this possibility, the following strategy was adopted:
the lowest sampling age is 25 years old, as people have
usually completed their studies at this age; the logarithm
for average monthly family income was used as a proxy
for family income, instead of personal income. This is one
of two strategies used here, and it will serve only as a
starting point for modelling and checking the robustness
of the estimates. Personal income is certainly endogenous,
mainly because the disease can lead to a lower income. The
average family income can in turn also drop when at least one
family member is sick. Therefore, using the average family
income instead of personal income might not solve the
endogeneity problem of income adequately. We, therefore,f
used the second strategy, which is considered more robust.
It will be presented and discussed immediately after the
common variables of both models are listed. Regarding
a possible comorbidity,3 we estimated regressions with or
without disease-related variables to check the stability of the
estimated coefficients.

Since there is no “canonical” model for the causes of
mental depression, the model specification is based on the
main empirical evidence found in the literature, especially
in the health literature. The main studies are reported in
(Table 6, The appendix).

The specification of the empirical model contains five
sets of control variables: economic status of the family
and schooling level of the individual, family characteristics,
geographic and demographic characteristics, and presence of
chronic physical diseases.

In the basic model (Model 1), the explanatory variable
of interest is the logarithm for the average monthly family
income in Brazilian Reals in 2008 (income). The other
variables are

(a) years of schooling (school) and the square of this
variable (school2), to control for a possible nonlinear
effect;

(b) age of the individual (age) in years and the square
of this variable (age2), also to control for a possible
nonlinear effect;

(c) a dummy variable for the individual’s sex, which is 1
for females and 0 for males (women);

(d) four dummy variables for skin color: white (base
group), black, mulatto4 and asian;

(e) a dummy variable for marital status, which is 1 if
the individual is married5 and 0 if he or she is not
(married);

(f) a dummy variable for parenthood, which is 1 if the
individual has children living in the same household
and 0 if not (child);

(g) a dummy variable for position in the family, which
is 1 if the individual is the head of the household
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and 0 if he or she assumes other positions in the
family (headf am);

(h) number of family members ( f amsize);

(i) five dummy variables to control for possible regional
differences: north, south, mid-west, northeast, and
southeast (base group);

(j) a dummy variable for residence location, which is 1
when the individual resides in an urban area and 0 if
he or she resides in a rural area (urban);

(k) a dummy variable if the individual has at least one of
eleven chronic physical diseases (physd);6

(l) three dummy variables for year, to control for
possible fixed time effects (1998 as the base group).

As mentioned above, we used the average monthly family
income (hereinafter family income) to try and avoid the
endogeneity problem. But the implicit assumption is made
here that the income of other family members would not
be affected by the fact that one of them is depressed.
However, this assumption is unrealistic. It is not possible,
therefore, to say that the average family income solves the
endogeneity issue. Moreover, if the family is made up of only
one individual, then there would be no difference between
family income and personal income. This possibility could be
rejected by deducting personal income from family income.
But this would imply excluding individuals who live alone,
since their personal income would be the average family
income, that is, this new variable would be zero for them
and we would thus lose the possibility of properly controlling
for the effect of family size. It is, therefore, difficult to
capture the effect of a possible feeling of loneliness, when
one lives alone, on depression risk. Convinced that the cost
of this strategy is greater than its benefit (robust estimates)
and that the assumption above was being made anyway, we
propose another strategy: substituting family income with
ten dummy variables defined by the distribution deciles of
this variable (Model 2), so that the possibility of endogeneity
is relatively small. Table 1 shows the mean and standard
deviation of income within each decile of the distribution of
average family income.

Using this strategy, the endogeneity problem will only
arise if the effect of depression on individual income is strong
enough to become part of another decile of the distribution
of family income. This is possible, especially for those whose
family income is close to the lower limit of the decile to which
the individual belongs. However, this would only cause a
relevant endogeneity problem if a significant proportion of
sick individuals migrate from one decile to a lower decile of
income distribution due to depression. A strategy to check
the robustness of the estimates will be proposed in Section 4.

The specifications are slightly modified to check the
stability of the coefficient estimates with regard to both signs
and their magnitudes. Specifically, the change is made in the
control variable defined in item (k) in the above-described
list.

Obviously, other factors have a bearing on depression
risk, such as traumas in life and professional or financial

Table 1: Mean and standard deviation of income by deciles of the
distribution of average family income (Brazilian Reals in 2008), by
gender.

Decile
Men Women

Mean Std. Dev. Mean Std. Dev.

1 62.40 26.80 61.75 27.11

2 124.20 26.58 124.34 26.58

3 179.31 32.52 179.98 32.52

4 235.00 40.32 235.40 40.27

5 303.80 50.49 302.98 50.25

6 388.37 59.81 387.06 59.47

7 494.70 70.06 494.89 69.78

8 675.76 94.13 674.97 94.82

9 1040.04 179.61 1039.82 181.05

10 2939.34 2667.02 2800.99 2155.18

difficulties. While not observable, however, these factors are
partially reflected in some observable variables making up
the specification, such as family income, marital status, and
the existence of other chronic diseases.

(Table 7, The appendix) provides a complete description
of the variables, along with their means and standard
deviations.

2.3. Estimation Procedures. The empirical strategy is one of
estimating pooled probit models, using the sample expan-
sion factors associated to each observation.

As will be seen in the next section, depression prevalence
rates are significantly higher among women. It is therefore
possible that the effects of alleged determinants of depression
risk depend on individual gender. In this context, we will
apply the likelihood ratio test7 for testing the null hypothesis
that the coefficients of the empirical model are the same for
men and women.

3. Preliminary Analyses

Table 2 shows average depression prevalence rates (1998,
2003, and 2008) conditional on individual characteristics in
controlled empirical estimations. This analysis will provide a
better understanding of the causal effects of these character-
istics on depression risk, which will be addressed in the next
section.8

Depression risk is significantly higher among women
than among men. In 2008, for example, the prevalence rate
among women was about 5.5 percentage points (p.p.) higher
than among men. Given this significant difference between
men and women, we compared the prevalence of depression
by gender.

When conditioned to family income levels, one observes
that depression risk differs between the distribution deciles.
A nonlinear relationship might exist between family income
and depression risk.

The same possibility of a nonlinear relationship with
depression risk is observed in connection with age and,
especially, schooling. For the two variables, it is suggested,
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Table 2: Relative frequencies, depression rates, and standard errors for different groups, by gender∗ (%).

Variables Categories
Men (47.88%) Women (52.12%)

Rel. freq.∗∗ Dep. rate Std. Error Rel. freq.∗∗ Dep. rate Std. Error

Average family income (R$ in 2008)

1◦ decile 3.10 0.12 8.26 0.18
2◦ decile 3.51 0.13 9.70 0.19
3◦ decile 3.88 0.14 9.92 0.20
4◦ decile 3.89 0.14 9.98 0.20
5◦ decile 3.69 0.13 10.53 0.21
6◦ decile 4.12 0.14 10.67 0.21
7◦ decile 3.91 0.14 10.66 0.21
8◦ decile 3.92 0.13 10.41 0.21
9◦ decile 3.91 0.14 9.52 0.20

10◦ decile 3.59 0.13 8.32 0.19

Years of schooling

0 or <1 13.22 4.40 0.12 12.22 11.38 0.19
1–3 13.70 3.85 0.11 13.18 12.17 0.19
4–7 28.61 4.06 0.08 27.53 11.41 0.13

8–10 14.42 3.70 0.11 13.79 9.34 0.17
11–14 22.07 3.18 0.08 24.28 7.32 0.11
≥15 7.98 3.16 0.14 8.99 6.66 0.18

Age

25–29 17.29 2.04 0.07 16.52 4.96 0.11
30–34 16.14 2.61 0.09 15.80 7.16 0.14
35–39 15.19 3.18 0.10 14.95 8.77 0.15
40–44 14.20 3.93 0.12 14.15 10.38 0.17
45–49 12.06 4.50 0.13 12.21 12.14 0.20
50–54 10.05 5.12 0.15 10.22 13.15 0.23
55–59 7.84 5.71 0.19 8.23 13.74 0.26
60–65 7.23 6.05 0.20 7.92 14.07 0.27

Color

White 52.49 4.21 0.06 54.31 10.64 0.09
Black 7.08 2.95 0.14 6.58 8.70 0.23

Mulatto 39.86 3.32 0.06 38.51 8.88 0.09
Asian 0.58 2.95 0.55 0.60 5.14 0.67

Married
Yes 74.64 3.46 0.05 67.16 9.10 0.08
No 25.36 4.65 0.09 32.84 11.24 0.12

Has children
Yes 61.64 3.31 0.05 69.74 9.50 0.07
No 38.36 4.47 0.07 30.26 10.49 0.12

Position within the family
Head 76.85 3.73 0.05 25.46 13.07 0.1

Others 23.15 3.87 0.09 74.54 8.68 0.07

Number of family members

1 4.80 6.33 0.24 3.43 17.05 0.44
2 15.85 4.62 0.12 19.18 11.71 0.16
3 25.87 3.61 0.08 26.63 10.06 0.13
4 28.03 3.35 0.08 26.92 8.73 0.12
5 14.55 3.33 0.10 13.74 8.45 0.16
6 5.99 3.43 0.17 5.60 8.19 0.24
≥7 4.90 3.24 0.17 4.49 7.17 0.25

Region

Northern 5.82 2.45 0.11 5.55 6.60 0.17
Southern 16.12 5.10 0.12 15.82 13.57 0.18

Southeastern 44.86 3.90 0.07 45.45 10.04 0.11
Northeastern 25.84 3.01 0.07 25.99 7.60 0.10
Midwestern 7.36 3.61 0.11 7.19 10.43 0.18

Residence
Urban 82.83 3.91 0.05 85.49 10.05 0.07
Rural 17.17 3.01 0.10 14.51 8.34 0.15

Has a chronic Yes 36.74 7.29 0.10 46.21 16.25 0.12
physical condition No 63.26 1.70 0.04 53.79 4.26 0.06

Year
1998 28.46 4.78 0.09 28.23 11.32 0.12
2003 33.26 3.35 0.07 33.29 9.56 0.11
2008 38.27 3.35 0.07 38.49 8.90 0.10

Source: Data from the selected sample.
Notes: ∗The number of observations for men is 239,776 and for women, 262,169; ∗∗percentage relative frequencies of observations within each category.
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both for men and women, that the relationship between
education and depression risk follows a parabolic curve with
its vertex pointing upwards. For women, it was seen that the
highest depression rate occurs among those with 1–3 years
of schooling, upwards of which the depression rate drops
consistently. For men, the highest prevalence rates occur in
the group with zero or less than 1 year of schooling. It is
noteworthy that a significant number of people fall under
these categories, that is, 13.18% and 13.22%, respectively.
At the same time, the lowest prevalence rates are observed
among people falling under the category of those with 11–14
years of schooling or with 15 years of schooling or more, that
is, 3.18% and 3.16%, respectively. The same phenomenon
has been observed for women, for which the depression
prevalence rate is much lower among those with similar
education levels, that is, 7.32% and 6.66%, respectively.
30.05% of all men and 33.27% of all women fall under these
two schooling categories. This is an indication that education
can be a relevant factor in determining mental depression.

Apparently, depression risk depends on an individual’s
race or color. While 4.21% of white men have depression, the
disease affects approximately 3.32% of mulatto and slightly
more than 2.95% of black and Asian men. Among women,
relative differences are less pronounced, except in the case of
Asian women, among whom the depression rate is about half
the one observed among women of other races.

Conditional statistics indicate that family characteristics
are relevant in determining depression risk. Differences in
prevalence rates of the disease were observed as a result
of marital status, responsibility of being a parent, degree
of responsibility within the family, and also family size. In
the latter case, as we have seen, the rate decreases as the
family size increases. Prevalence of depression is absurdly
high among people living alone, especially women (17.05%).
Living with a spouse appears to reduce depression risk for
both men and women. The same cannot be said in regard
to the responsibility of being a parent. Among men with
children living in the household, the prevalence rate of
depression is lower than among those who do not have
children. Concerning responsibility within the family, it was
seen that the prevalence rate of depression among heads of
household is much higher than among those playing other
roles in the family structure. It should be observed, however,
that this difference is much more significant for women.

Conditioning depression rate to geographical features,
it was observed that the highest depression prevalence rate
occurs in Brazil’s south region, where it is approximately
twice as high as those observed in the north and northeast
regions, the country’s warmest ones.

Finally, a big difference was observed in the depression
prevalence rate among people who had or didn’t have any
of the eleven physical diseases considered in the study.
This means that for all variables, the highest percentage
difference between groups is the one observed for this
variable, especially among men.

Obviously, the statistical analyses presented in this
section cannot support any assumptions regarding causality.
However, in association with the related literature, they can

shape expectations about signs of coefficients for the alleged
relationships between these variables and depression risk.

On the one hand, expectations are that depression risk
is lower in the highest deciles of income distribution, and
that it will be lower if the individual has a spouse, and as the
family size increases. On the other hand, depression risk is
expected to be higher if the individual is the reference person
in the family, if he or she lives in an urban environment, and
if he or she has any chronic physical disease. Differences in
depression risk are expected as a function of color or race and
region of residence. Moreover, the risk of depression seems to
increase at decreasing rates with age and schooling, to such
a degree that at some point the depression function changes
from increasing to decreasing as these variables rise. As for
having children, coefficients with negative sign are expected
for men and women, respectively. Finally, we expect the
statistically significant variables to have a relatively stronger
effect on depression risk among women than among men.

4. Results and Discussion

The results of likelihood ratio tests (LR) led us to reject
the null hypothesis that model coefficients are gender-
independent. We, therefore, analyzed the equations for con-
ditional depression risk separately for men and women. The
results of the estimations for the two models are shown in
Tables 3 and 4, respectively. They show the marginal effects
of the variables and their levels of statistical significance. The
robust standard errors of the estimates are shown in (Tables
8 and 9, The appendix).

In general, the expected results suggested in the previous
section are confirmed by the results of the estimation of the
empirical models.

Initially, we emphasized two points. First, the results
of the estimates of both models (1 and 2) in their two
specifications (A and B) show that the estimated coefficients
remained stable regardless of changes in the regressor sets.
When compared on the basis of the same specification (A
or B), both models also indicate stability in the estimated
coefficients. This is the first evidence of the robustness of
the estimates. However, in both models there is evidence that
aggregating all diseases in a single variable is not the best way
to control for the presence of other diseases, as the estimates
suggest that the effect on depression risk varies according
to the type of disease. Second, although family income was
significant in both models, due to the endogeneity issues
discussed in Section 2.2, the second model specification is
apparently more appropriate. For these reasons, only the
results of model 2B (Table 2, column B) are analyzed.

As expected, due to the complexity of the phenomenon
under analysis, although most variables are statistically
significant, their marginal effects on depression risk are
relatively small. A clear exception lies in the marginal effects
of the existence of chronic physical diseases, in which the
magnitude of the effects is relatively high.

Estimates of the effects of family income show that it has
a negative impact on depression risk. For men, we found
that the effect is statistically significant only for those at least
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Table 3: Results from Model 1 (% marginal effects).

Variables
A B

Men Women Men Women

income(log) −0.389∗ −0.564∗ −0.299∗ −0.386∗

school 0.0523∗∗∗ 0.141∗ 0.0923∗ 0.238∗

school2 −0.00362∗∗∗ −0.0228∗ −0.00537∗ −0.0268∗

age 0.282∗ 0.77∗ 0.346∗ 0.893∗

age2 −0.00256∗ −0.00809∗ −0.00363∗ −0.0102∗

black −0.969∗ −2.11∗ −1.02∗ −2.19∗

asian −0.905∗∗ −3.91∗ −0.887∗∗ −3.61∗

mulatto −0.362∗ −0.841∗ −0.374∗ −0.863∗

married −1.82∗ −0.583∗ −1.82∗ −0.827∗

child −0.247∗∗ −0.762∗ −0.128 −0.415∗∗

famsize −0.161∗ −0.453∗ −0.15∗ −0.413∗

headfam −0.446∗ 1.88∗ −0.448∗ 1.5∗

urban 0.987∗ 1.65∗ 0.833∗ 1.38∗

south 0.879∗ 2.67∗ 0.746∗ 2.34∗

north −1.0∗ −2.68∗ −1.06∗ −2.66∗

central −0.143 0.439∗∗ −0.231∗∗ 0.174
neast −0.537∗ −2.02∗ −0.473∗ −1.73∗

physd 4.99∗ 10.5∗

year2 −1.04∗ −1.29∗ −0.919∗ −0.920∗

year3 −1.02∗ −1.58∗ −0.923∗ −1.18∗

physd1 2.38∗ 6.65∗

physd2 2.59∗ 4.47∗

physd3 5.05∗ 8.72∗

physd4 1.2∗ 2.22∗

physd5 2.78∗ 5.44∗

physd6 3.81∗ 4.77∗

physd7 2.93∗ 7.06∗

physd8 3.96∗ 9.43∗

physd9 3.62∗ 7.55∗

physd10 3.59∗ 6.99∗

physd11 5.29∗ 10.7∗

N 239,776 262,169 239,776 262,169

Pseudo R2 8.2 8.3 11.6 11.3

Log likelihood −35252.7 −77067.6 −33970.5 −74551.3

LR χ2(d.f) 316.93 (20) 419.48 (30)
∗

denotes significance at 1%;
∗∗denotes significance at 5%;
∗∗∗denotes significance at 10%.

in the fifth decile of the family income distribution, while
for women the effect can be detected slightly before, in the
fourth decile. Figure 1 shows these estimates (model 2B), but
without considering their respective statistical significance.
It should be recalled that the first decile was the base group
considered in the estimations.

The hypothesis that education and depression risk are
nonlinear is supported by the signs of the statistically
significant coefficients for the school and school2 variables,
which are positive and negative, respectively. Therefore, the
relationship between education and depression risk follows
a parabolic curve with its vertex pointing upwards. The
estimates suggest that maximum risk occurs at around 4
years of schooling for women and at approximately 8 years of
schooling for men. The same type of nonlinear relationship

Table 4: Results from Model 2 (% marginal effects).

Variables
A B

Men Women Men Women

income2 −0.0885 0.0905 −0.107 0.0994

income3 −0.155 −0.433∗∗∗ −0.136 −0.408

income4 −0.234 −0.589∗∗ −0.17 −0.51∗∗∗

income5 −0.644∗ −0.655∗∗ −0.568∗ −0.577∗∗

income6 −0.509∗ −1.03∗ −0.432∗ −0.864∗

income7 −0.722∗ −1.02∗ −0.613∗ −0.832∗

income8 −0.769∗ −1.1∗ −0.637∗ −0.848∗

income9 −0.815∗ −1.46∗ −0.651∗ −1.18∗

income10 −1.15∗ −1.65∗ −0.922∗ −1.1∗

school 0.0544∗∗∗ 0.147∗ 0.0959∗ 0.251∗

school2 −0.00389∗∗ −0.0234∗ −0.00574∗ −0.0280∗

age 0.283∗ 0.769∗ 0.347∗ 0.893∗

age2 −0.00257∗ −0.00808∗ −0.00363∗ −0.0102∗

black −0.969∗ −2.11∗ −1.02∗ −2.19∗

asian −0.905∗∗ −3.92∗ −0.889∗∗ −3.63∗

mulatto −0.360∗ −0.839∗ −0.372∗ −0.862∗

married −1.82∗ −0.599∗ −1.82∗ −0.846∗

child −0.249∗∗ −0.765∗ −0.127 −0.414∗∗

famsize −0.156∗ −0.449∗ −0.147∗ −0.416∗

headfam −0.441∗ 1.87∗ −0.447∗ 1.48∗

urban 0.977∗ 1.64∗ 0.828∗ 1.39∗

south 0.881∗ 2.68∗ 0.749∗ 2.35∗

north −1.01∗ −2.68∗ −1.06∗ −2.67∗

central −0.152 0.427∗∗ −0.239∗∗ 0.162

neast −0.532∗ −2.02∗ −0.474∗ −1.75∗

physd 5.0∗ 10.5∗

physd1 2.38∗ 6.65∗

physd2 2.59∗ 4.47∗

physd3 5.05∗ 8.70∗

physd4 1.2∗ 2.23∗

physd5 2.77∗ 5.43∗

physd6 3.81∗ 4.77∗

physd7 2.92∗ 7.07∗

physd8 3.97∗ 9.43∗

physd9 3.63∗ 7.57∗

physd10 3.58∗ 6.99∗

physd11 5.28∗ 10.7∗

year2 −1.01∗ −1.23∗ −0.892∗ −0.881∗

year3 −1.09∗ −1.67∗ −0.976∗ −1.24∗

N 239,776 262,169 239,776 262,169

Pseudo R2 8.2 8.3 11.6 11.3

Log likelihood −35250.2 −77066.8 −33967.1 −74547.3

LR χ2(d.f) 322.83 (28) 424.34 (38)
∗

denotes significance at 1%;
∗∗denotes significance at 5%;
∗∗∗denotes significance at 10%.

was observed between depression risk and age. Considering
individuals aged from 25 to 65 years old, we estimated that
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Figure 1: Marginal effects (%) of average family income by dummy variables for deciles, Source: (Table 4, column B).
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Figure 2: Marginal effect (%) of years of education on risk of depression, Source: Estimates from model 2B.

the maximum depression risk occurs at the age of 43.8 for
women and of 47.8 for men.

To provide a graphic illustration of the apparent quad-
ratic relationship between risk of depression and education,
we calculated and showed, in Figure 2, the risk of depression
by gender, considering the mean of each variable of model
2B and varying only the years of schooling (0 to 15+). The
figure shows that the maximum point is between 4 and
5 years of schooling for women and between 8 and 9 for
men.

The results support the hypotheses that race or color,
region of residence, and living in an urban or rural area
have a bearing on depression risk. The estimates suggest that
the risk of depression is lower for black, mulatto, or Asian
individuals as compared to white ones. These results are
similar to those found by Mezuk et al. [29], Riolo et al. [30],
and Jackson et al. [31], among others. Our estimates indicate
that depression risk is higher in urban areas. This has also
been observed by Paykel et al. [32] and Wang [33] based on
data from the UK and Canada, respectively.

For people living in the south, Brazil’s coldest region,
the risk of depression is higher as compared to those living
in the southeast region by a factor of approximately 2.3
p.p. for women and of about 0.7 p.p. for men. On the
other hand, for people living in the north and northeast,

the hottest regions of the country, the risk is lower than for
those living in the southeast. These results are supported
in the literature on seasonal and climate factors that act on
the human organism and have a bearing on depression risk.
In this context, Harmatz et al. [34], Oyane et al. [35], and
Magnusson [36] have found evidence that depression risk is
higher during winter.

With respect to family, the results indicate that having a
spouse reduces depression risk by a factor of approximately
1.8 p.p. for men and of about 0.8% for women. The risk of
depression decreases as family size increases. Moreover, being
the reference person in the family decreases depression risk
for men, but for women it is the other way around, as Santos
and Kassouf [18] had already observed.

Women can be head of a household if they live with their
children or other family members but are single, separated,
divorced, or widowed, if they are married but their spouse
has physical or mental problems that prevent him from
working and generating income, or if they are married but
their spouse does not contribute, or contributes little, to the
family income due to drug or alcohol addiction. In such
cases, responsibility for the family usually falls on women,
who may feel pressured by economic or cultural factors,
making them more vulnerable to depression. For cultural
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Figure 3: Marginal effects (%) of education by dummy variables for years of education, Source: (Table 11, The appendix).

reasons, it is plausible that men feel better when they are seen
as the head of the household.

In many cases, mental and behavioral disorders arise
as a result of other chronic diseases [2]. Depression is
debilitating enough by itself, and it can have a much greater
effect if associated with physical diseases [37]. Little is
known about the causality between mental and/or behavioral
disorders and physical ailments. Some studies, however,
emphasize that some physical diseases can lead to a chronic
state of depression, as suggested, for example, by evidence
found by Barkow et al. [24]. It is important to note that
severe chronic physical illness can have serious financial
implications for patients and their families. Moreover, people
with chronic physical health problems are often penalized by
loss of productivity, restrictions on their leisure and physical
activities, discrimination from society, and a strong sense of
inadequacy. The combination of these factors can trigger the
onset of depressive symptoms.

Both the estimations from the model that considers
all the eleven chronic physical diseases aggregated into a
single variable and those generated by estimation from the
model using disaggregated diseases indicate that having a
chronic physical illness implies higher depression risk, as
Moussavi et al. [25], Aneshensel et al. [38], and Barkow et al.
[24] also observed. It should be noted that the estimates
suggest that all the eleven diseases considered in our study
increase the likelihood of depressive symptoms emerging.
It is worth mentioning that although this relationship is
gender-independent, its effect is much stronger for women.
As for specific diseases, the results suggest that the strongest
effect is caused by cirrhosis, for both men and women.
Estimates indicate that this disease increases depression risk
by approximately 5.3 p.p. for men and by about 10.7 p.p. for
women.

Regarding the controls applied for possible fixed time
effects, it was observed that dummies for year have coeffi-
cients that are negative and statistically significant in relation
to 1998. This indicates that depression risk among Brazilians
decreased over the considered period. It was estimated that
depression risk, regardless of gender, was about 1.0 p.p. lower
in 2008 than in 1998.

It is plausible that the improvements in economic and
social conditions observed in Brazil during the analyzed

Table 5: Mean and standard deviation of income by quartiles of the
distribution of average family income (Brazilian Reals in 2008), by
gender.

Quartile
Men Women

Mean Std. Dev. Mean Std. Dev.

1 107.87 48.08 108.27 48.81

2 256.63 60.84 256.20 60.22

3 476.04 107.41 474.42 107.39

4 1712.57 1936.79 1654.04 1626.39

period are partly responsible for the incidence of depression
dropping from 4.96% to 4.13% between 1998 and 2008.
Because of this, we considered that the estimates obtained
from pooled regression with control for fixed time effects are
more accurate. But, we reestimated the model 2B for each
of the three years (1998, 2003, and 2008) in order to check
the temporal stability of the estimated marginal effects. The
results are shown in (Table 10, The appendix). The estimates
were time-variant in many cases.

To further check the robustness of the results, and
specifically to assess the validity of the quadratic relationship
suggested by the results of previous estimates, the same
model was reestimated using dummy variables for years of
schooling. The results of these estimates by gender are shown
in (Table 11, The appendix). The percentage marginal effects
of these dummies, regardless of statistical significance, are
shown in Figure 3. All of this suggests that, if it actually exists,
the relationship between depression risk and education is
nonlinear. Although less obvious, given the small number
of points, a quadratic relationship might exist, corroborating
the results observed previously.

As mentioned in Section 2.2, the main strategy to try
and avoid the problem of endogeneity of income was to
use dummy variables for the income deciles. Implicitly,
however, it was assumed that the effect of depression on
at least one member of the family is not strong enough
to cause any shifts from one decile to another. However,
such possibility exists, especially because deciles are narrow
bands. Therefore, as a robustness check, the model 2B was
reestimated using dummy variables of the income quartiles
rather than deciles. Table 5 shows the mean and standard
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Table 6: Primary studies on depression and mental illness.

Author Data Method used Key results

Depression and age

Mirowski and Ross
[14]

Aging, status, and the sense of control (ASOC) for 1995
and 1998—EUA

OLS
Depression associated with financial
difficulties decreases with older age

Mirowsky [15]

Survey of Work, Family and Well-being (WFW)−1990,
Illinois Survey of Well-being (ISW)—1985, National
Survey of Families and Households (NSFH)—1988/89,
EUA

OLS
Depression affects men and women
at different ages, especially at older
ages.

Depression and education

Chevalier and
Feinstein [16]

National Child Development Study (NCDS), United
Kingdom

Propensity score
matching

The depression risk decreases with
education, especially for women.

Ross and
Mirowski [17]

Survey of Aging, Status, and the Sense of Control
(ASOC)—1995, USA

OLS
The depression risk in women
decrease as the level of education
increases.

Santos and
Kassouf [18]

National Survey by Household Sampling
(NSHS)—2003, Brazil

Probit
Education reduces the depression
risk, especially in women

Depression and marriage

Rosenfield [19]
Social Psychiatric Research Unit at Columbia
University—1965

Descriptive data
analysis

The depression risk is higher for
women when the division of labor is
traditional, that is, the husband
works outside the home and the
woman only in the home. When
both work, however, the depression
risk is higher for men

Mirowsky [20]
Telephone Survey of a National Probability Sample of
US Household—1978, USA

OLS

Inequity in marital power produces
depression. Each spouse is least
depressed if marital power is shared
to some extent. There is a U-shaped
relationship between depression
and marital power.

Wu and Hart [21]
National Population Health Survey (NPHS) 1994–1995,
Canada

Panel data model
Divorce/separation increases the
depression risk.

Brown [22]
National Survey of Family and Households
(NSFH)—1987/1988, EUA

OLS

Depression risk is higher for people
that live together but are not
married (in stable union) than for
legally married individuals.

Dehle and
Weiss [23]

Primary data with interviews in 1998
Hierarchical
regression model

Lack of communication and conflict
at beginning of marriage increases
depression risk

Depression and other diseases

Barkow et al. [24]
The WHO Collaborative Study on “Psychological
Problems in General Health Care”—1995

Logit
Chronic physical diseases increase
risk of depression

Moussavi et al. [25] World Health Survey (WHS)—2006, various countries OLS
Depression associated with chronic
physical illnesses worsens health
status more than depression alone.

Depression and gender

Aneshensel et al. [26]
Primary data done in Los Angeles, USA, after interviews
in 1979

GLS
Family and work roles tend to be
associated with reduced depression
risk, with greater effects on men

Newmann [27]
Psychiatric Evaluation Research Instrument—1978—
Winsconsin, USA

OLS

Women are more likely than men to
suffer hardships associated with the
absence of a spouse, social isolation,
financial difficulties, and chronic
health problems. However, none of
these hardships has a significantly
greater impact on depressive
syndrome levels for women than for
men
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Table 6: Continued.

Author Data Method used Key results

Fryers et al. [28]
General Health Questionnaire (GHQ), the Composite
International Diagnostic Interview (CIDI)—various
countries

Meta-analysis
Women generally present more
depressive symptoms than men

Depression and race

Mezuk et al. [29]
The Baltimore Epidemiologic Catchment Area Study,
1993–2004—Maryland, USA

Multiple logistic
regression

Depression risk is lower among
African-Americans

Riolo et al. [30]
The National Health and Nutrition Examination Survey
III, 1988–1994—USA

Logit

Prevalence of depression is higher
for whites than for
African-Americans and
Mexican-Americans

Jackson et al. [31] Americans’ Changing Lives study, 1986 and 1989—USA Logit
Between individuals that have
unhealthy behaviors, whites are
more likely to have depression

Depression and urban/rural areas

Paykel et al. [32]
the Household Survey of the National Morbidity Survey
of Great Britain—1993

Multivariate Logit
Mental illnesses are more common
among people living in urban areas

Wang [33]
Canadian National Population Health Survey (NPHS),
1998–1999, Canada

Odds
Ratio/Correlation
analysis

Prevalence rate of depression is
higher in urban areas

Depression and Climate/season

Harmatz et al. [34] Fallon Healthcare System—1999—USA
Multivariate
Analysis

Depression risk is higher in winter
and for women

Oyane et al. [35]
The Hordaland Health Study
(HUSK)−1997-99-Norway

Logit
In colder periods, prevalence rate of
depression is higher

Magnusson [36] Diverse studies for various countries
Literature
overview

Prevalence of depression has peaks
in winter

deviation of income within each quartile of the distribution
of average family income. The large difference in average
income between quartiles supports the argument that it is
very unlikely that a drop in income for families with at least
one depressed member is sufficiently strong to result in a
significant number of families shifting from one quartile to
another.

The results shown in (Table 12, The appendix) are
suggestive of the robustness of previous estimates.

5. Final Considerations

We saw that the estimates remained stable regardless of
changes in the set of regressors, apparently confirming their
robustness. The nonlinear effect of education was observed
in both specifications that were tested. With regard to
income, regardless of how it was measured, a negative effect
on depression risk was observed.

We observed that the effects of the determinants of
depression risk are usually significantly stronger for women.
An apparent exception is the negative effect of marital status,
which is at least twice as strong for men.

Family income proved to be a protective factor against
depression for both men and women. Moreover, by control-
ling for it with deciles of distribution, we observed that the
magnitude of its effect grows as the income increases.

The results show that for people included in the group
of the richest 10%, as opposed to those in the group of the

poorest 10%, the risk of depression drops by 1.1 p.p. for men
and by 0.9 p.p. for women.

We found that depression risk as a function of age follows
a parabolic curve with its vertex pointing upwards, showing
that this risk rises at decreasing rates as the age increases. Our
estimates suggest that (in the case of individuals from 25 to
65 years old), ceteris paribus, the maximum depression risk
occurs at the age of 43.8 for women and at the age of 47.8 for
men.

The results of this study support those already observed
in Santos and Kassouf [18], including with respect to one’s
degree of responsibility within the family. Being the head of
a household increases the risk of depression for women, but
makes it milder for men.

We believe that the quadratic form was more appropriate
to capture the relationship between education and depres-
sion risk than the strategy used before, since it allowed us to
estimate at what level schooling results in the highest risk of
depression. Our estimates indicate that the maximum risk
occurs at around 4 years of schooling for women and at
approximately 8 years of schooling for men.

Finally, the estimates indicated that regional and racial
factors have a bearing on depression risk and that there is a
significant positive relation between chronic physical diseases
and depression risk.

Using a sample consisting of younger individuals (25
to 65) than those previously used (30 to 80), we detected
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Table 7: Description, mean and standard deviation of variables, by gender.

Variables Description
Men Women

Mean Std. Dev. Mean Std. Dev.

Response variable

depress 1 if with depression 3.76 19.02 9.80 29.73

Economic and educational conditions

income(log) Logarithm monthly average family income in real values of 2008 662.21 1186.2 633.07 1029.5

income(i) 1 if is in the decile i (i = 1,2,. . .,10)

school Years of study 6.74 4.56 7.63 4.69

Demographic characteristics

age Age in years (25 to 65 years) 41.25 10.99 41.63 11.09

white 1 if it is white 52.49 49.94 54.31 49.81

black 1 if it is black 7.08 25.64 6.58 24.79

asian 1 if it is Asian 0.57 7.58 0.60 7.74

mulatto 1 if it is mulatto 39.86 48.96 38.51 48.66

Family characteristics

married 1 if with spouse 74.64 43.51 67.16 46.96

headfam 1 if head of household 76.85 42.18 25.46 43.57

famsize Number of family members 3.74 1.57 3.67 1.53

child 1 if has some children living in the household 61.64 48.63 69.74 45.94

Geographic characteristics

urban 1 if resident in an urban area 82.83 37.71 85.49 35.22

south 1 if resident in the Southern region 16.12 36.77 15.81 36.49

north 1 if resident in the Northern region 5.82 23.41 5.55 22.89

central 1 if resident in the Midwestern region 7.36 26.11 7.19 25.84

seast 1 if resident in the Southeastern region 44.90 49.74 45.45 49.8

neast 1 if resident in the Northeastern region 25.8 43.82 26.00 43.79

Presence of chronic physical diseases

physd 1 if has a chronic physical disease 36.74 48.21 46.21 49.86

physd1 1 if has back problems 20.06 40.04 25.09 43.35

physd2 1 if has arthritis or rheumatism 5.86 23.51 11.57 31.99

physd3 1 if has cancer 0.37 6.09 0.64 7.96

physd4 1 if has diabetes 3.25 17.73 4.21 20.08

physd5 1 if has bronchitis or asthma 2.83 16.58 4.41 20.54

physd6 1 if has hypertension 14.86 35.57 21.44 41.04

physd7 1 if has heart disease 3.92 19.41 5.53 22.55

physd8 1 if has chronic kidney disease 2.61 15.93 2.84 16.60

physd9 1 if has tuberculosis 0.22 4.66 0.15 3.81

physd10 1 if has tendonitis or tenosynovitis 2.19 14.65 5.01 21.81

physd11 1 if has cirrhosis 0.32 5.66 0.095 3.08

Notes: The number of observations for men is 239,776 and for women, 262,169; ∗∗The dummy variables have value 1 if the individual has the described
characteristic, and 0 otherwise. Here, all the dummy variables are scaled from 0 to 100, and the average family income is provided in Reals.

stronger effects for statistically significant variables. There-
fore, similarly to how models were estimated by gender,
future studies should evaluate the possibility of conditioning
estimates by age group also.

The findings of this study reflect the association between
mental depression and various studied factors, especially
those of a socioeconomic nature. However, although the
robustness of our estimates was checked in the light of



12 Economics Research International

Table 8: Robust standard errors of the marginal effects from Model
1 (%).

Variables
A B

Men Women Men Women

income(log) 0.0478 0.0782 0.0479 0.0789

school 0.0281 0.0459 0.028 0.0463

school2 0.00187 0.00308 0.00186 0.00309

age 0.027 0.0444 0.027 0.0449

age2 0.000301 0.0005 0.000304 0.00051

black 0.112 0.2 0.108 0.199

asian 0.389 0.591 0.378 0.623

mulatto 0.0805 0.133 0.0796 0.133

married 0.163 0.178 0.164 0.181

child 0.124 0.163 0.123 0.163

famsize 0.0289 0.0475 0.0284 0.0475

headfam 0.117 0.201 0.116 0.199

urban 0.0857 0.161 0.0881 0.165

south 0.113 0.185 0.11 0.184

north 0.106 0.181 0.102 0.182

central 0.11 0.191 0.107 0.189

neast 0.0898 0.144 0.089 0.146

physd 0.105 0.137

physd1 0.116 0.171

physd2 0.194 0.222

physd3 0.922 1.02

physd4 0.214 0.307

physd5 0.281 0.341

physd6 0.16 0.182

physd7 0.235 0.326

physd8 0.31 0.465

physd9 1.05 1.96

physd10 0.34 0.343

physd11 0.988 2.86

year2 0.0786 0.137 0.0792 0.141

year3 0.0814 0.14 0.0819 0.143

different model specifications, any inferences of causality are
only suggestive and tentative. Therefore, further empirical
studies conducted with other data sets are needed. Only after
this is done, we will be able to validate or invalidate the
evidence found in this study for Brazilian citizens.

Appendix

For more details see Tables 6, 7, 8, 9, 10, 11, and 12.

Endnotes

1. This study was awarded the 2007 Brazilian Economy
Prize by the Federal Economics Council.

Table 9: Robust standard errors of the marginal effects from Model
2 (%).

Variables
A B

Men Women Men Women

income2 0.162 0.26 0.161 0.26

income3 0.162 0.259 0.163 0.26

income4 0.159 0.259 0.161 0.262

income5 0.146 0.261 0.148 0.263

income6 0.152 0.256 0.154 0.261

income7 0.148 0.266 0.152 0.271

income8 0.148 0.269 0.153 0.275

income9 0.152 0.274 0.158 0.281

income10 0.152 0.299 0.161 0.314

school 0.0288 0.0466 0.0288 0.047

school2 0.00196 0.00317 0.00195 0.00319

age 0.027 0.0444 0.027 0.0449

age2 0.000301 0.0005 0.000304 0.00051

black 0.112 0.2 0.108 0.2

asian 0.388 0.589 0.378 0.62

mulatto 0.0805 0.133 0.0796 0.133

married 0.163 0.179 0.164 0.181

child 0.124 0.163 0.123 0.163

famsize 0.029 0.0479 0.0285 0.0479

headfam 0.117 0.202 0.116 0.2

urban 0.0861 0.162 0.0884 0.166

south 0.113 0.185 0.11 0.184

north 0.106 0.181 0.102 0.182

central 0.11 0.191 0.107 0.189

neast 0.0901 0.144 0.0893 0.147

physd 0.105 0.137

physd1 0.116 0.171

physd2 0.194 0.222

physd3 0.923 1.02

physd4 0.214 0.308

physd5 0.281 0.341

physd6 0.16 0.182

physd7 0.235 0.326

physd8 0.31 0.465

physd9 1.06 1.96

physd10 0.339 0.343

physd11 0.988 2.86

year2 0.0784 0.137 0.079 0.14

year3 0.0814 0.14 0.082 0.144

2. The total number of excluded observations is 619,732.
The lower age limit was applied to reduce the possibility
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Table 10: Results from model 2B by gender and year (% marginal effects).

1998 2003 2008

Men Women Men Women Men Women

income2 −0.396 0.132 0.0733 −0.292 0.0136 0.331

income3 −0.662∗∗ −0.298 0.489 −0.68 −0.178 −0.287

income4 −0.684∗∗ −0.184 0.094 −0.698 0.0244 −0.665∗∗∗

income5 −0.775∗∗ −0.534 −0.229 −1.15∗ −0.65∗ −0.27

income6 −1.2∗ −1.0∗∗∗ −0.0631 −1.66∗ −0.192 −0.227

income7 −1.18∗ −0.797 −0.0634 −0.998∗∗ −0.642∗ −0.937∗∗

income8 −1.14∗ −0.361 −0.0756 −1.25∗ −0.721∗ −1.01∗∗

income9 −1.54∗ −1.41∗∗ −0.0262 −1.62∗ −0.557∗∗ −0.839∗∗∗

income10 −1.51∗ −1.04 −0.403 −1.63∗ −0.928∗ −0.897∗∗∗

school 0.254∗ 0.62∗ 0.059 0.165∗∗ 0.025 0.0896

school2 −0.0143∗ −0.0555∗ −0.00255 −0.0217∗ −0.00273 −0.0161∗

age 0.417∗ 0.840∗ 0.285∗ 0.848∗ 0.352∗ 0.978∗

age2 −0.00439∗ −0.00984∗ −0.003∗ −0.00977∗ −0.00366∗ −0.0109∗

black −1.19∗ −2.38∗ −1.02∗ −1.89∗ −0.873∗ −2.15∗

asian −1.41∗∗∗ −4.27∗ −0.993∗∗∗ −4.86∗ −0.425 −2.26∗∗

mulatto −0.251 −0.641∗∗ −0.376∗ −0.583∗∗ −0.47∗ −1.22∗

married −2.06∗ −0.179 −1.58∗ −0.0775 −1.73∗ −1.51∗

child −0.185 −1.71∗ 0.146 −0.149 −0.263 −0.0593

famsize −0.213∗ −0.386∗ −0.178∗ −0.631∗ −0.0891∗∗ −0.248∗

headfam −0.0108∗ 2.69∗ −0.342 1.93∗ −0.311∗∗ 0.817∗

urban 1.38∗ 2.24∗ 0.526∗ 1.77∗ 0.626∗ 0.29

south 0.84∗ 0.599∗∗∗ 0.859∗ 2.99∗ 0.555∗ 2.96∗

north −0.0371 −0.381 −1.03∗ −2.56∗ −1.50∗ −3.84∗

central −0.144 0.501 −0.0627 −0.254 −0.423∗ 0.286

neast 0.458∗∗ −0.222 −0.703∗ −2.25∗ −0.881∗ −2.37∗

physd1 2.91∗ 7.56∗ 2.12∗ 6.46∗ 2.08∗ 5.89∗

physd2 2.87∗ 4.69∗ 2.35∗ 4.44∗ 2.63∗ 4.30∗

physd3 4.76∗∗ 7.89∗ 4.62∗ 7.95∗ 4.93∗ 8.61∗

physd4 0.993∗∗ 2.57∗ 1.11∗ 2.34∗ 1.21∗ 2.05∗

physd5 3.92∗ 6.07∗ 2.35∗ 4.59∗ 2.3∗ 5.72∗

physd6 5.27∗ 5.89∗ 3.29∗ 4.84∗ 3.23∗ 3.83∗

physd7 3.49∗ 7.24∗ 3.17∗ 7.67∗ 2.27∗ 6.32∗

physd8 4.59∗ 0.105∗ 3.81∗ 10.0∗ 3.59∗ 8.0∗

physd9 3.2 0.121∗∗ 2.66∗∗∗ 2.63 4.68∗ 10.9∗

physd10 4.36∗ 0.0735∗ 2.64∗ 6.07∗ 3.53∗ 7.04∗

physd11 7.17∗ 0.153∗ 3.87∗∗ 0.921 4.8∗ 14.0∗

N 69,559 75,637 81,464 88,975 88,753 97,557

Pseudo R2 0.115 0.111 0.106 0.114 0.123 0.117
∗

denotes significance at 1%;
∗∗denotes significance at 5%;
∗∗∗denotes significance at 10%.

of analyzing individuals who were still studying, while
the upper limit was applied to avoid any bias in the esti-
mates, considering that the incidence of chronic diseases
is comparatively much higher in older age brackets;
the second filter was applied because the number of
individuals in these two categories is relatively small;
the two last filters were applied to measure the average
family income appropriately.

3. Comorbidity is the association between two or more
diseases. It occurs when a disease predisposes a patient
to developing other diseases (see [39], among others).

4. Person with one white and one black parent.

5. Individuals were considered married (offcially or not)
when they belonged to a family of the “married with
children” or “married without children” types whose
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Table 11: Results from Model 2B with dummy variables for years
of education, by gender (% marginal effects).

Variables Men Women

income2 −0.103 0.11

income3 −0.132 0.391

income4 −0.168 −0.49∗∗∗

income5 −0.563∗ −0.547∗∗

income6 −0.427∗ −0.832∗

income7 −0.61∗ −0.789∗

income8 −0.638∗ −0.8∗

income9 −0.657∗ −1.15∗

income10 −0.906∗ −1.15∗

age 0.349∗ 0.89∗

age2 −0.00365∗ −0.0102∗

married −1.8∗ −0.863∗

child −0.134 −0.418∗∗

famsize −0.147∗ −0.416∗

headfam −0.444∗ 1.46∗

urban 0.815∗ 1.4∗

south 0.734∗ 2.36∗

north −1.06∗ −2.64∗

central −0.244∗∗ 0.163

neast −0.498∗ −1.7∗

black −1.02∗ −2.18∗

asian −0.892 ∗∗ −3.64∗

mulatto −0.377∗ −0.856∗

school2 −0.226 0.519

school3 −0.494∗ 0.809∗∗

school4 −0.306 ∗∗ 1.08∗

school5 0.0724 0.976∗

school6 0.307∗∗∗ 0.414

school7 0.406∗∗∗ 1.34∗

school8 0.317 1.72∗

school9 0.207 0.0375

school10 0.949∗ 0.931∗∗∗

school11 0.302 0.116

school12 0.0598 −0.724∗

school13 0.916∗∗ −0.41

school14 1.13∗∗ −1.78∗

school15 0.0735 −1.18∗∗

school16 −0.189 −1.81∗

physd1 2.38∗ 6.64∗

physd2 2.58∗ 4.48∗

physd3 5.06∗ 8.71∗

physd4 1.19∗ 2.23∗

physd5 2.75∗ 5.42∗

physd6 3.8∗ 4.76∗

physd7 2.92∗ 7.06∗

physd8 3.97∗ 9.42∗

physd9 3.65∗ 7.58∗

physd10 3.57∗ 6.99∗

Table 11: Continued.

Variables Men Women

physd11 5.26∗ 10.8∗

year2 −0.898∗ −0.87∗

year3 −0.987∗ −1.22∗

N 239,776 262,169

pseudo R2 11.6 11.4
∗

denotes significance at 1%;
∗∗denotes significance at 5%;
∗∗∗denotes significance at 10%.

Table 12: Results from Model 2B with dummy variables for income
quartile, by gender (% marginal effects).

variables Men Women

income2∗ −0.266∗ −0.519∗

income3∗ −0.457∗ −0.764∗

income4∗ −0.660∗ −1.16∗

school 0.1∗ 0.249∗

school2 −0.00659∗ −0.0277∗

age 0.346∗ 0.894∗

age2 −0.00364∗ −0.0102∗

black −1.01∗ −2.20∗

Asian −0.9∗∗ −3.63∗

mulatto −0.361∗ −0.866∗

married −1.82∗ −0.837∗

child −0.115 −0.414∗∗

famsize −0.139∗ −0.413∗

headfam −0.446∗ 1.49∗

urban 0.819∗ 1.39∗

south 0.75∗ 2.35∗

north −1.06∗ −2.67∗

central −0.242∗∗ 0.158

neast −0.456∗ −1.74∗

physd1 2.38∗ 6.65∗

physd2 2.6∗ 4.47∗

physd3 5.04∗ 8.70∗

physd4 1.2∗ 2.22∗

physd5 2.77∗ 5.43∗

physd6 3.81∗ 4.77∗

physd7 2.93∗ 7.07∗

physd8 3.98∗ 9.43∗

physd9 3.63∗ 7.59∗

physd10 3.57∗ 6.99∗

physd11 5.31∗ 10.7∗

year2 −0.891∗ −0.89∗

year3 −0.962∗ −1.25∗

N 239,776 262,169

Pseudo R2 11.5 11.3
∗

denotes significance at 1%;
∗∗denotes significance at 5%;
∗∗∗denotes significance at 10%.
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position within the family was one of “reference person”
or “spouse.”

6. Physical chronic diseases diagnosed by a doctor or
health professional: chronic spine or back problems,
arthritis or rheumatism, cancer, diabetes, bronchitis
or asthma, hypertension, heart disease, chronic renal
failure, tuberculosis, tendonitis or tenosynovitis, and
cirrhosis.

7. Details of the test are in Greene [40].

8. All the statistics presented here are for the sample used
in the empirical estimations. They are therefore different
from what one might get from the sample without the
filters mentioned in Section 2.1, such as, for instance,
the depression rates cited in the first section.
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