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Introduction
In 2019, Brazil ranked fifth worldwide in number 
of persons with diabetes mellitus (DM) (16.8 mil-
lion),1 which constitutes a serious public health 
problem, because of its chronic complications, 
leading to high morbidity, frequent hospitalisa-
tions and increasing mortality.2,3 One comorbidity 
of DM reported by a number of studies is depres-
sion,4–8 which affects around 5.8% of Brazil’s 

entire population.9 Increasing evidence indicates 
high rates of co-occurrence of the two diseases 
and supports that the relationships between diabe-
tes and depression are bidirectional.5 Despite the 
strong adverse impact on individual quality of life 
and its importance as a public health problem, lit-
tle is understood of the pathophysiology, and the 
exact mechanisms of that association are still 
being investigated.7
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Studies have pointed to possible shared pathways 
in the relationship between DM and incidence of 
depressive episodes. These include inflammatory 
pathways, dysfunction of the hypothalamic-pitui-
tary-adrenal (HPA) axis, metabolic effects  
(e.g. low leptin levels), as well as a series of envi-
ronmental, genetic and behavioural factors.6 
Accordingly, biochemical, physiological and psy-
chosocial burden-related factors provide some 
evidence of the two-way relationship between 
depression and DM.5–7

One recent meta-analysis of 248 cross-sectional 
studies, which investigated this association 
between DM and depression on all continents, 
showed a 28% prevalence of depressive disorders 
among persons with DM and when stratified by 
sex, the prevalence was 23% for men and 34% for 
women.8 Few longitudinal studies have been per-
formed, however, as shown in two meta-analyses 
of 16 and 24 studies, which revealed that indi-
viduals with DM were at greater risk of depres-
sion.5,10 Meanwhile, in the meta-analysis by Tong 
et  al.,11 of five papers, only persons with self-
reported diabetes prior to the start of the study 
were at greater risk of developing depression, sug-
gesting a relationship with longer duration of 
DM. However, those studies that assessed inci-
dence did not present stratified analyses or tested 
the interaction with sex.5,10,11

Characteristics such as lower socioeconomic sta-
tus, being single, being female and being in the 
younger or older age groups are well recognized 
as factors associated with a greater predisposition 
to this association.12,13 The role of sex in depres-
sion is well known, and depression is more com-
mon worldwide among women (5.1%) than men 
(3.6%).9 Taken together, given the known cross-
sectional association between depression and DM 
is greater in women, the lack of longitudinal stud-
ies stratified by sex, and studies that consider the 
time of diagnosis, the current study reported here 
hypothesized that women with DM and those 
with a longer reported diagnosis time would be 
more likely to present with incident depressive 
episodes. Therefore, the objective was to investi-
gate, according to sex, the association between 
DM and the incidence of depressive episodes, as 
well as between the duration of DM and the inci-
dence of depressive episodes, among participants 
of the Longitudinal Study of Adult Health 

(ELSA-Brasil), with a follow-up of approximately 
4 years.

Methods

Study design, population and data collection
This longitudinal study used data from the base-
line wave (2008–2010) that included 15,105 indi-
viduals and from the follow-up (2012–2014) that 
had 14,014 individuals, of ELSA-Brasil; a multi-
center prospective cohort comprising active and 
retired civil servants aged 35–74 years from six 
public institutions of higher education and 
research in Brazil. At the beginning of the study, 
the following individuals were excluded: (1) hav-
ing severe cognitive impairment or inability to 
communicate verbally, (2) having the intention of 
leaving the institution, (3) retirees who resided 
outside the metropolitan area of the respective 
study centre and (4) pregnant civil servants cur-
rent or recent at the time of the interview, which 
constituted a temporary exclusion criterion, being 
rescheduled for 4 months after the delivery.14 The 
selection of subjects took place before the follow-
up period and the application of questionnaires 
and tests, and measures followed standardized 
protocols and was performed by trained and cer-
tified field researchers.15 For a more detailed 
description of methodological aspects of ELSA-
Brasil, see Aquino et  al.,14 Schmidt et  al.,16 
Bensenor et al.17 and Chor et al.18

In this study, 1037 individuals were lost to follow-
up. In order to be eligible for this study, candidates 
had to have answered the Clinical Interview 
Schedule–Revised (CIS-R) at the baseline; 
responded, at the follow-up, on the variables of that 
instrument that comprise the classification of 
depressive episodes; and reported a medical diag-
nosis at both data collection instances or undergone 
laboratory tests in order to be classified as DM at 
baseline. Candidates were excluded for (1) depres-
sive episodes at baseline, because the interest of the 
study was incidence of depressive episodes; (2) 
classification as DM at follow-up, because in order 
to ascertain incidence, exposure must precede the 
outcome, which was observed at follow-up; and (3) 
incomplete data on exposure, outcome or covaria-
bles. With loss to follow-up, the final sample com-
prised 12,730 participants, of whom 6864 were 
women and 5866, men (Figure 1).
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This study was approved by the research ethics 
committees of each research centre involved and by 
the ethics committee of the Escola Nacional de 
Saúde Pública (CEP-ENSP), with approval num-
ber CAAE 12596919.2.0000.5240. All participants 
signed a declaration of free and informed consent 
before being interviewed, tested or measured.

Study variables
Exposure variables: DM. Participants were classi-
fied for DM on the basis of self-reported and clini-
cal information. The self-reported information was 
obtained in responses to either of the questions: 
‘Has a doctor ever told you that you had or have 

diabetes (sugar in the blood)?’ or ‘Have you used 
medication for diabetes in the past two weeks?’ The 
response ‘only when pregnant’ was not considered 
a prior diagnosis.19,20 The defining criteria for DM 
were: fasting plasma glucose (FPG) ⩾ 126 mg/dl; 
7.0 mmol/l or 2-hour oral glucose tolerance teste 
(OGTT) ⩾ 200 mg/dl; 11.1 mmol/l or A1 C ⩾  
6.5%; 48 mmol/mol.19,20 Laboratory parameters 
were obtained by blood sample after 12-h night-
time fasting.21

In this study, the variable DM was categorized 
into (1) ‘No’ for participants who self-reported 
negative information and met no positive clinical 
criterion to be classified as DM and (2) ‘Yes’ for 

Figure 1. Selection criteria for the ELSA-Brazil study sample (2008–2014).
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participants who self-reported positive informa-
tion or met one of the positive clinical criteria to 
be classified as DM. The variable was also catego-
rized three ways into (1) ‘Classified as non-DM’; 
(2) ‘Classified as prior DM’, for those who gave 
affirmative responses in self-reported information 
at baseline collection; and (3) ‘Classified as DM 
after entering ELSA-Brazil’, for those for whom 
laboratory alterations were identified at wave 1 or 
for those who gave positive responses in self-
reported information at follow-up.

Secondary analyses were performed using the 
continuous exposure variable ‘duration of DM’, 
which was measured in years given by subtracting 
the follow-up reception date from the year of DM 
diagnosis/classification. The year of diagnosis was 
obtained (1) by asking: ‘How old were you when 
the doctor informed you for the first time that you 
had or have diabetes?’ for individuals classified as 
DM prior to the baseline; (2) from the variable 
‘wave 1 reception date’, for those classified as 
DM at the baseline; and (3) from the variables 
‘wave 1 reception date’ and time elapsed to onset 
of DM, for those who self-reported a diagnosis of 
DM between baseline wave and follow-up.

Outcome variable: depressive episodes. The vari-
able ‘depressive episode’ was investigated by means 
of a psychiatric interview structured into sections 
corresponding to the presence and severity of 14 
non-psychotic symptoms in the week prior to the 
interview, using a version of the CIS-R developed 
in 1992,22 and cross-culturally adapted to the Bra-
zilian language.23 Somatic symptoms, fatigue, con-
centration and forgetfulness, sleep problems, 
irritability, worry about physical health, depres-
sion, depressive ideas, worry, anxiety, phobias, 
panic, compulsions and obsessions represent the 
sections of the CIS-R. This instrument has been 
used in several studies and is comparable with 
other structured interviews used in epidemiologi-
cal surveys.24

Using an appropriated algorithm, the CIS-R 
classified a depressive episode (without psy-
chotic symptoms) based on the F32.xx codes, 
excluding F32.8 and F32.9 of the International 
Classification of Diseases (ICD-10) as (1) mild 
depressive episodes with or without somatic 
symptoms, (2) moderate depressive episodes 
with or without somatic symptoms and (3) 
severe depressive episodes without psychotic 
symptoms.25

In this study, depressive episodes were grouped 
into one dichotomous variable, as depressive epi-
sode present or absent, due to the relatively small 
number of participants with a current depressive 
episode and diabetes, causing a greater width of 
the confidence intervals (CIs), limiting the statis-
tical power of this study. CIS-R introductory 
questions on appetite and weight variation were 
not included in the ELSA-Brasil questionnaire, 
which may have led to underestimation of diag-
noses of depressive episodes.

Covariables. The variables used were those that 
the literature showed to be well recognized in 
association with onset of DM and of depres-
sion.1,12,13,26 These were Age [continuous or cate-
gorical in age groups (35–44, 45–54, 55–65, and 
65–74 years, depending on the analysis being per-
formed], sex (male and female), schooling (up to 
incomplete lower secondary, complete lower sec-
ondary, complete upper secondary and complete 
higher education), marital status (separated, sin-
gle, married/cohabiting and widowed), and got 
pregnant after last visit (yes and no) answered only 
by women who were still menstruating and who 
were under 55 years old.

Data analysis. The population was characterized 
by frequency distribution of categorical variables, 
and means and standard deviations (SDs) of con-
tinuous variables. Pearson’s chi-square test was 
used to register significant differences between 
the variable ‘depressive episode’ and the other 
variables, to a 5% level of significance. All analy-
ses were stratified by sex, given the influence of 
sex on the occurrence of both depression and of 
DM, as reported by previous studies.9,27–29

The associations between DM (with two or three 
categories) and incidence of depressive episodes, 
and between duration of DM (used for secondary 
analyses) and incidence of depressive episodes, 
were estimated by means of logistic regression 
models (crude and adjusted for socio-demo-
graphic variables). The associations were mod-
elled as follows: Model 0, crude; Model 1, 
adjusted for age; Model 2, adjusted for age and 
schooling; and Model 3 adjusted for age, school-
ing and marital status. The adjustments to the 
models were evaluated by the Akaike information 
criterion (AIC). A complementary characterisa-
tion of the female sample classified as prior DM 
was conducted after observing the significant pos-
itive association of this group in the modelling. 
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All analyses were performed using the software R, 
version 3.4.2.30

Results
The study population was 53.9% female. Mean 
age at baseline was 51.8 years for both sexes 
(SD = 9.3 for men and SD = 8.8 for women), with 
most in the 45–64 years age range (65.1% of the 
men and 68.3% of the women). Most of the men 
and women had completed higher education, and 
only a small number had not completed lower 
secondary school (7.5% of the men and 3.3% of 
the women). More than 80% of the men were 
married, but only 53.7% of the women, with 
25.4% of them divorced or separated (Table 1).

The frequency of diabetes in the study was 20.9% 
among men and 15.5% among women. Those 
classified as prior DM comprised 11.4% of the 
men and 8.2% of the women, while those classi-
fied as DM after entering the study were 9.5% of 
the men and 7.3% of the women.

Mean duration of DM was 7.8 (SD = 7.1) years 
in men and 7.4 (SD = 6.9) years in women. 
Incidence of depressive episodes over a mean 
monitoring period of 3.8 years was greater in 
women (4.9%) than men (2.3%), in women aged 
45–54 years (5.7%), and in women with less 
schooling and widows, who returned the highest 
percentage incidences of depression (7.4% and 
6.0%, respectively). Among persons classified as 
prior DM, incidence of depressive episodes was 
2.1% in men and 6.9% in women and, of those 
classified as DM after entering the study, 2.0% in 
men and 4.8% in women. Mean duration of DM 
among individuals who had depressive episodes 
was 6.28 (SD = 4.0) years in men and 8.59 
(SD = 7.0) years in women (Table 1).

The proportion of women who were pregnant 
during the study period was 114 (1.7%), and the 
incidence of depressive episodes in this group was 
8 (7.0%) (Table 1). None of the pregnant women 
who had depressive episode had DM (data not 
shown in table).

In Table 2, it can be seen from the logistic regres-
sion model estimates that no statistically signifi-
cant association was found, in either sex, between 
being classified as having diabetes and incidence 
of depressive episodes, despite the association 
observed in Model 1 among the women [odds 

ratio (OR) = 1.34; CI = 0.99–1.79]. When the 
AIC was considered in adjusting the models, the 
most parsimonious were Models 3 and 1, for 
women and men, respectively. In the results with 
three categories of DM, an association was found 
between individuals classified as prior DM and 
incidence of depressive episodes in women. By 
comparison with the women classified as non-
DM, those classified as prior DM were at 48% 
greater risk (95% CI = 1.03–2.07) of depressive 
episodes in the crude model and 54% greater risk 
(95% CI = 1.06–2.19) in the final adjusted 
model (Table 3). By the AIC, the most parsimo-
nious models were Model 1, for women, and 
Model 2, for men.

Complementary analysis was performed to fur-
ther characterize the women classified as prior 
DM in the sample. Those who had depressive 
episodes were mostly married (59%), aged from 
55 to 64 years (46.2%) and with less schooling 
(only 28.2% had completed higher education). 
However, these results showed no significant dif-
ferences between the groups with or without 
depressive episodes.

In secondary analysis using the continuous varia-
ble ‘duration of DM’, no significant association 
was observed between duration of DM (n = 2143 
participants; 1160 men and 983 women) and 
incidence of depressive episodes.

Discussion
In this study, it was observed that the women 
classified as prior DM were at 48% greater risk 
(95% CI = 1.03–2.07) of depressive episodes than 
the women classified as non-DM. After adjusting 
for potential confounders, that association not 
only continued to be significant, but increased in 
magnitude to 54% greater risk (95% CI = 1.06–
2.19). Among men, a higher prevalence of DM 
was observed at baseline, but no significant asso-
ciations were identified between DM and inci-
dence of depressive episodes.

The summary measure of a recent meta-analysis 
with studies from all continents showed a higher 
prevalence of people with DM and depression in 
women (34%) than in men (24%).8 Depression is 
more common worldwide among women (5.1%) 
than men (3.6%) and varies with age, peaking in 
older adulthood at 55–74 years (over 7.5% among 
women and 5.5% among men).14 In the National 
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Table 1. Sample distribution by sex and incidence of depressive episodes, by sociodemographic variables and 
duration of DM: ELSA-Brasil (2008–2014).

Men Women

 Total (%) Depressive 
episodes (%)

Total (%) Depressive 
episodes (%)

Sex 5866 (46.1) 136 (2.3) 6864 (53.9) 338 (4.9)

Age (years)a

 Mean (± SD) 51.8 (±9.3) 49.2 (±8.6) 51.8 (±8.8) 50.7 (±8.2)

Age group (years)a

 35–44 1392 (23.7) 43 (3.1)** 1558 (22.6) 73 (4.7)**

 45–54 2319 (39.5) 57 (2.5) 2727 (39.7) 155 (5.7)

 55–64 1529 (26.1) 28 (1.8) 1963 (28.6) 93 (4.7)

 65–74 626 (10.7) 8 (1.3) 626 (9.1) 17 (2.7)

Schoolinga

 Lower secondary incomplete 440 (7.5) 10 (2.3)† 229 (3.3) 17 (7.4)***

 Lower secondary complete 446 (7.6) 15 (3.4) 342 (5.0) 21 (6.1)

 Upper secondary complete 1920 (32.7) 53 (2.8) 2428 (35.4) 146 (6.0)

 Higher complete 3060 (52.2) 58 (1.9) 3865 (56.3) 154 (4.0)

Marital statusa

 Married/stable union 4808 (82.0) 105 (2.2) 3687 (53.7) 83 (5.0)†

 Divorced/separated 680 (11.6) 21 (3.1) 1736 (25.3) 95 (5.5)

 Single 315 (5.4) 8 (2.5) 1007 (14.7) 34 (3.4)

 Widowed 63 (1.1) 2 (3.2) 434 (6.3) 26 (6.0)

Diabetes mellitus

 No 4641 (79.1) 111(2.4) 5799 (84.5) 277 (4.8)

 Yes 1225 (20.9) 25(2.0) 1065 (15.5) 61 (5.7)

Diabetes mellitus

 Not classified as DM 4641 (79.1) 111 (2.4) 5799 (84.5) 277 (4.8)

 Classified as DM prior to baseline 668 (11.4) 14 (2.1) 564 (8.2) 39 (6.9)

 Classified as DM after entering the study 557 (9.5) 11 (2.0) 501 (7.3) 22 (4.8)

Duration of DMb (years)

Mean (± SD) 7.8 (±7.1) 6.3 (±4.0) 7.4 (±6.9) 8.6 (±7.0)

Got pregnant after last visit

 Yes – – 114 (1,7) 8 (7,0)

 No – – 6750 (98,3) 330(4,9)

DM: diabetes mellitus; ELSA-Brasil: Longitudinal Study of Adult Health.
aBaseline; Pearson’s chi-square. †p < 0.10; *p < 0.05; **p < 0.01; ***p < 0.001.
bn = 2143 participants with known duration.
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Health Survey (Pesquisa Nacional de Saúde, PNS) 
of Brazil carried out in 2013, the most affected 
age group was between 40–59 years and 70 years 
or more,31 which represents the majority of the 
population in this study.

Previous studies by ELSA-Brasil have shown that 
being female is a risk factor for some psychological 
disorders.32,33 Furthermore, some researchers 
argue that when compared with men, women may 
be more reliant on social support34,35; more likely to 
suffer sex prejudice and discrimination; to better 
report and recognize depressive symptoms and 
seek more help for mental health problems than 
men; and facing multiple journeys, including taking 
care of the family, work and study.35,36 When con-
sidering the Disability Adjusted Life Years (DALY) 
indicator, type 2 diabetes mellitus (DM2) was 
ranked as the third most important cause for 
women and sixth for men,37 which may explain 
why women tend to experience more depressive 
episodes. Accordingly, the association between DM 
and incidence of depressive episodes may be related 
to sex-related issues. However, the exact reasons for 
possible sex differences are still unclear and as far as 
we know, incidence studies have not offered strati-
fied or tested analysis for interaction with sex5,10,11 
limiting the comparability of this study.

Another female-related factor is depression that 
occurs during or after pregnancy, known as prena-
tal depression and postpartum depression, respec-
tively. Its occurrence is quite high and women with 
a history of depression before pregnancy have 
higher likeliness to experience depression again 
during pregnancy.26 We observe that 7.0% of all 
women who became pregnant during the follow-
up period had a depressive episode, but none of 
them had DM, not relating exposure to the out-
come of this study. It is worth mentioning that, for 
the evaluation of depression in the prenatal and 
postpartum period, other instruments, approach-
ing the specificities of common affective oscilla-
tions at pregnancy (more appropriated diagnostic 
criteria), should be used instead of the CIS-R. 
Besides this, we used the CIS-R as a screening 
instrument and not for a diagnosis (which should 
include clinical evaluation), which may explain a 
higher prevalence of depressive episode (7.0%) in 
this subgroup of women.

Partly corroborating the findings of our study, the 
meta-analysis by Tong et al.11 also showed a higher 

risk of depressive episodes in people classified as 
having preexisting DM, but did not study the 
sample stratified by sex. Among the explanatory 
hypotheses are that psychological distress may be 
related to a longer duration of the disease, a 
greater number of chronic complications, greater 
difficulty in controlling blood glucose and more 
complex self-management of advanced stages of 
the disease.11,38,39

Taking into account the time since diagnosis 
measured in years, a mean duration of DM among 
individuals with depressive episodes was observed 
greater among women, but the association 
between this duration and the incidence of 
depressive episodes was not significant, which 
may have been influenced by the large variation in 
durations, leading to inaccuracy of duration and 
loss of duration information for 6.4% of partici-
pants classified as DM. In the English Longitudinal 
Study of Aging,40 when the duration of diabetes 
in years was used, additional adjustment showed 
that it did not affect outcomes among participants 
diagnosed with diabetes compared with those 
who were normoglycemic.

Table 2. Association between DM and incidence of depressive episodes: 
ELSA-Brasil (2008–2014).

Depressive episodes

DM* Men Women

 OR 95% CI OR 95% CI

Model 0a

 Yes 0.85 (0.54–1.30) 1.21 (0.90–1.60)

Model 1b

 Yes 1.02 (0.64–1.58) 1.34 (0.99–1.79)

Model 2c

 Yes 0.97 (0.60–1.50) 1.24 (0.91–1.66)

Model 3d

 Yes 0.97 (0.60–1.50) 1.25 (0.92–1.67)

DM: diabetes mellitus; ELSA-Brasil: Longitudinal Study of Adult Health; OR: odds 
ratio; CI: confidence interval.
aCrude model.
bModel adjusted for age.
cModel 1 + schooling.
dModel 2 + marital status.
*Reference category: No.
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The grouped result of 24 longitudinal studies 
showed that persons with DM (dichotomous var-
iable without taking into account the time of diag-
nosis) have a 28% higher risk (95% CI = 1.15–1.42) 
of developing depression than those without DM, 
but the studies were significantly heterogeneous 
(I2 = 62, 5%), and 11 of them did not show a 
significant association as in our study.8

For mental health aspects to be better integrated 
into continuous, comprehensive individual care 
calls for early detection and intervention strate-
gies. Depressive symptoms can be evaluated by 
way of a wide range of interview instruments and 
scales.6 The Brazilian study that analysed data 
from the PNS used the Brazilian version of the 
Patient Health Questionnaire–9 (PHQ-9), a scale 
to screen for depression which has been widely 
used in Primary Health Care (PHC).41 Another 

more recent study applied the CIS-R to the PHC 
population in order to examine the relationship 
between depression and bodily distress syndrome 
in order to enable new criteria for evaluating the 
syndrome to be included in the next edition of the 
ICD for use in PHC (ICD-11 PHC).42

In PHC, individuals are often at the onset of 
pathological processes and, accordingly, early 
detection and intervention and prevention of 
depressive episodes can help reduce disabilities 
and mortality from suicide, because depression is 
one of the main causes of disability worldwide 
and was the psychological condition that most 
contributed to deaths by suicide in 2015 (800,000 
cases per year).9,43,44

Since 2001, the National Program on Arterial 
Hypertension and Diabetes Mellitus (HIPERDIA) 

Table 3. Association between DM prior to baseline, DM after entering the study and incidence of depressive 
episodes: ELSA-Brasil (2008–2014).

DM* Depressive episodes

Men Women

OR 95% CI OR 95% CI

Model 0a

 Classified as DM prior to baseline 0.87 (0.48–1.48) 1.48 (1.03–2.07)

 Classified as DM after entering the study 0.82 (0.41–1.47) 0.92 (0.57–1.39)

Model 1b

 Classified as DM prior to baseline 1.08 (0.58–1.85) 1.68 (1.16–2.38)

 Classified as DM after entering the study 0.96 (0.48–1.73) 0.99 (0.62–1.52)

Model 2c

 Classified as DM prior to baseline 1.02 (0.55–1.76) 1.53 (1.05–2.18)

 Classified as DM after entering the study 0.91 (0.45–1.64) 0.94 (0.58–1.43)

Model 3d

 Classified as DM prior to baseline 1.02 (0.55–1.76) 1.54 (1.06–2.19)

 Classified as DM after entering the study 0.91 (0.46–1.65) 0.94 (0.58–1.44)

DM: diabetes mellitus; ELSA-Brasil: Longitudinal Study of Adult Health; OR: odds ratio; CI: confidence interval.
aCrude model.
bModel adjusted for age.
cModel 1 + schooling.
dModel 2 + marital status.
*Reference category: Not classified as DM.
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exists in Brazil, which aims to organize care, pre-
vent and promote health by working in PHC to 
reduce the impact of morbidity and mortality 
related to these diseases.44 However, even though 
DM receives much attention with regard to pub-
lic policies and campaigns to provide guidance on 
the disease, the number of hospitalizations and 
the expenses for diabetes are high.45 In this study, 
as it is a cohort of mostly highly educated volun-
tary civil servants from teaching and research 
institutions in Brazil, the participants might have 
greater and easier access to information about 
health and to private health services, leading to a 
greater availability of health care offered by both 
the private and public network. These character-
istics may be related to a healthier population 
compared with the general Brazilian population.

Our study had several limitations. Failure to iden-
tify type of diabetes was one of them, although – 
according to the International Diabetes Federation 
(IDF)1 – studies should generally be considered to 
reflect types 1 and type 2 combined. However, 
given that the data are drawn from adult popula-
tions where the incidence of type 2 diabetes is 
greater than that of type 1, any trend can be rea-
sonably attributed to type 2 diabetes.

Another limitation was due to the fact that the 
CIS-R is an instrument that evaluates depressive 
episodes at specific times related to the last 7 days 
rather than long-term depression; therefore, the 
instrument did not capture depressive episodes 
occurring between the data collection waves. 
These limitations in the instrument may have led 
to underestimation of the diagnoses of incident 
depressive episodes. Furthermore, the variable 
family history of depression was not collected in 
the study, which is a strong indicator of recur-
rence of depressive episodes.

Due to the relatively small number of participants 
with a current depressive episode (characterized 
as mild, moderate or severe) and diabetes, a non-
proportionality of odds was observed in the ordi-
nal regression models for men and a greater width 
of the CIs in the regression models ordinal and 
multinomial for women was observed, limiting 
the power of this study. Thus, we chose to use 
depressive episodes as a dichotomous variable, 
rather than to explore the effect of depression 
severity. For a more in-depth analysis that will 
allow for a better understanding of the interaction 
between diabetes, sex and severity of depressive 

episodes, a longer follow-up time and more fre-
quent assessments should be considered.

The results of this study may not be generalizable 
to the general population, as the sample consisted 
of public servants, mostly active and with a high 
level of education and socioeconomic status,16 
which is an advantage of this population, because, 
according to Librenza-Garcia et  al.,33 employ-
ment is a protective factor for depression. Another 
factor that must be considered in this population 
is the healthy worker bias (selection bias) and, 
therefore, the most severe cases of depressive epi-
sodes may have been underestimated.

Meanwhile, the study’s strong points include its 
methodological rigour at all stages of data collec-
tion, and the size and diversity of the sample. 
Furthermore, as far as could be ascertained, this 
is the first Brazilian study to use longitudinal data 
and perform stratification by sex, allowing for 
inferences of causality.

The findings of this study contribute to the national 
and international literature with data on DM as a 
risk factor for depressive episodes stratified by sex. 
These data can inform the theoretical foundation 
that guides policy making. Considering that psy-
chological distress is part of the multifactorial 
nature of care for people with DM, it is believed 
that evaluating individuals for possible early diag-
nosis and intervention is a necessity for planning 
the health of the population. Negative conse-
quences can be avoided with the diagnosis and 
treatment of depression, such as poor adherence to 
treatment, sedentary lifestyle, social isolation, 
weight gain and lack of interest in self-care, directly 
influencing the risk of complications and the prog-
nosis of DM. However, a deeper analysis consider-
ing a longer follow-up time and including more 
cases of incident depressive episodes will allow us 
to better understand this issue. There is also a need 
for more studies that take into account clinical 
conditions and glycaemic control and more longi-
tudinal studies on sex differences.

Conclusion
Women classified as DM prior to the baseline 
were at 54% greater risk of incidence of depressive 
episodes than women classified as non-DM. Given 
the greater risk of depressive episodes in women 
with diabetes, it is suggested that this group of 
women be screened more often for depression.
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