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Abstract

Introduction: Depression is the most frequent psychiatric disorder with several
negative consequences on health, emotional well-being, and quality of life. Regarding the increased risk of comorbidities in population due to depression, the
identification of vulnerable characteristics for depressive symptomatology is crucial
to decrease this worldwide cause of disability. We aim to analyze the relationship
between sociodemographic characteristics and depressive symptomatology among
non-depressed to mildly-depressed cognitively healthy adults and older individuals’
residents in the community.
Material and Methods: We used a community-based sample (N = 850; mean
age = 57.34 ± 15.20, age range = [25-91]; mean education = 7.89 ± 4.56, education range = [2-27]) that was stratified into the main sociodemographic variables
(age, gender, educational level, geographic region, geographic localization, and
residence area). The distribution by these strata is similar to that verified in the Portuguese population, thus the study sample can be considered representative of the
general population. To measure depressive symptomatology, we applied the Geriatric Depression Scale – 30 (GDS-30).
Results: Among the sociodemographic variables, gender had the largest effect
size on the GDS-30 total scores (ηp² = 0.061), followed by educational level (ηp²
= 0.027) and employment status (ηp² = 0.019). We found the association between
female gender, low educational level, inactive employment status, and residence in
inland geographic localization, as a possible pattern for higher depressive symptomatology in the Portuguese population.
Discussion: This study revealed a vulnerable pattern of sociodemographic characteristics related to depressive symptomatology among Portuguese non-depressed
to mildly-depressed cognitively healthy adults and older individuals.
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Introdução: A depressão é uma doença psiquiátrica com várias consequências negativas para a saúde, bem-estar emocional e qualidade de vida. De acordo com o
aumento do risco de comorbidades na população devido à depressão, a identificação de padrões de vulnerabilidade para o desenvolvimento de sintomatologia de-
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pressiva é crucial para a diminuição e controlo desta condição e suas consequências.
Pretende-se analisar a relação entre as variáveis sociodemográficas entre participantes
cognitivamente saudáveis (não deprimidos ou com sintomatologia depressiva ligeira)
residentes na comunidade.
Material e Métodos: Foi utilizada uma amostra comunitária (N = 850; idade =
57,34 ± 15,20, [mínimo: 25, máximo: 91]; escolaridade = 7,89 ± 4,56, [mínimo: 2, máximo: 27]) que foi estratificada de acordo com as seguintes variáveis sociodemográficas:
idade, género, escolaridade, região e localização geográfica, e área de residência. A
distribuição por estes estratos foi semelhante à observada na população portuguesa,
pelo que esta esta amostra pode ser considerada como sendo representativa da população geral. Como medida de sintomatologia depressiva foi utilizada a Escala de
Depressão Geriátrica – 30 (GDS-30).
Resultados: Entre as variáveis sociodemográficas, o género teve maior tamanho
de efeito nos resultados totais da GDS-30 (ηp² = 0,061), seguido da educação (ηp² =
0,027) e da atividade profissional (ηp² = 0,019). A associação entre o género feminino, baixos níveis de escolaridade, inatividade profissional e residência no interior de
Portugal, foi apontada como um possível padrão de vulnerabilidade para níveis mais
elevados de sintomatologia depressiva.
Discussão: Este estudo permitiu identificar padrões de vulnerabilidade de características sociodemográficas para sintomatologia depressiva entre adultos e idosos
cognitivamente saudáveis (não deprimidos ou com sintomatologia depressiva ligeira)
na população portuguesa.

Introduction
Depression is the most frequent psychiatric disorder
in adults and older people and the large cause of disability worldwide, threatening both personal psychological and physical characteristics, affecting the emotional
well-being and quality of life.1,2
Several studies establish a relationship between sociodemographic characteristics and depression, addressing depressed individuals as more likely to be older, of
the female gender, less educated, less integrated in the
community, of lower socioeconomic status, and with
fewer families ties.3-5
Additionally, some evidence suggest that social support is higher among those who are younger, married
and of higher socioeconomic and employment status.
The risk of mistreatment and depression also seems to
be higher among people who are unemployed and dependent of social support.6,7
Moreover, depression has also been associated with
marital status, wherein adults who are single or divorced tend to report higher levels of depressive symptomatology, than adults who are married or who live with
a family member.8-10

The relationship between less social integration and
depression as a risk factor for cognitive decline is well
established in literature.11-14
A reduced social and leisure activity increases the
likelihood to have late-life depression, which works adversely for a successful aging process. Additionally, depression has several somatic consequences, such as the
increased risk for cardiovascular diseases, stroke, and
diabetes, probably due to a deregulation and frailty of
the biological mechanisms.
Given these comorbidities and functional disabilities,
and considering the evidence of depression as a negative
influence for successful aging, it is important to orientate
health policies and communities to this target, namely
with the implementation of screening programs to early
detection and better characterization of emotional disorders, which is crucial and demanding.15,16
However, depression is still commonly underestimated and undiagnosed, due to the tendency for older
people to minimize psychological symptomatology or
physiological related symptoms.18 The prevalence and
incidence of this psychiatric disorder vary according to
the differences in settings and cultures. In Portugal, the
41
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community-based study of Vaz-Serra and Firmino (1989)
reported significant depressive symptoms in 17% of the
general population.17
In turn, the Epidemiological National Study on Mental
Health of Caldas de Almeida and Xavier (2013) highlighted an annual prevalence rate of 6.8% for major depression, with 11.7%, 59% and 29.3% of the cases being
of mild, moderate and heightened severity, respectively.19
Sousa and colleagues (2010) showed a prevalence of
42% of depression among older adults. Furthermore,
in our country, an association was established between
depression and the female gender, lower educational levels, and the unmarried status.20
In a sample of 2401 Portuguese community dwellings
adults and older adults, Oliveira-Brochado and colleagues classified, according to Beck Depression Inventory-II, 15% of the sample as with mild depression, 9% as
with moderate depression and 6% as severe depression
cases, and reported higher symptomatology in the female gender.21
More recently, Gonçalves-Pereira and colleagues
(2019) registered a prevalence rate of depression of
18% among older adults with ages above 65 years, according to the EURO depressive symptoms scale.22,23
There are several methods to assess depressive
symptomatology according to sociodemographic variables, medical history, and context. In Portugal, the
evaluation of depression in community dwellings adults
and older subjects has been made through three frameworks: i) a psychological approach where depressive
and anxiety symptoms are assessed with scales as the
Geriatric Depression Scale (GDS long or short versions)24-26 and the Geriatric Anxiety Inventory (GAI),27-29
respectively; ii) a neuropsychological approach where
the main interest is the subjective or objective impact
of depressive symptoms in global cognitive functioning
and in the main cognitive domains, using, for instance, the Subjective Memory Complaints (SMC),30,31 the
Addenbrooke’s Cognitive Examination-revised (ACE-R),26,32 the Mini-Mental State Examination (MMSE),33,34
or the Montreal Cognitive Assessment (MoCA)35,36; iii) a
clinical approach, within which is performed an integration of the psychological profile and several comorbidities and/or other diagnosed conditions.1
The present study aims to analyze the relationship between sociodemographic characteristics and depressive
symptomatology [according to the GDS-30 score] among
42

non-depressed to mildly-depressed cognitively healthy
adults and older individuals through a large Portuguese
community-based sample, stratified according to the main
sociodemographic variables of the general population.

Methods
Participants and Procedures
The investigation was carried out in a community-based
sample that is representative of the Portuguese population,
and which was used in a previous normative study published by our research group.37 The participants, aged 25
years and older, were recruited at national health and social security services and resided in all geographic regions
Portugal (continental territory). The inclusion criteria considered in the initial subjects selection were the following:
(a) minimum age of 25 years; (b) being a native speaker of
Portuguese and having schooling in Portugal; (c) absence
of significant motor, visual or auditory deficits, all of which
may influence performance on tests. To ensure that participants were cognitively healthy adults, the following exclusion criteria were also defined: (1) evidence of loss of
autonomy in daily living activities; (2) history of alcoholism
or substance abuse; (3) relevant neurological or psychiatric diseases or chronic unstable systemic disorders that
impact cognition; (4) medication with a possible impact in
cognition (e.g., psychotropic or psycho-active drugs); (5)
GDS-30 total score ≥ 21 (originally classified as “severe
depression”).24 To confirm these general criteria, all subjects were interviewed by a psychologist with a standard
questionnaire including a complete sociodemographic
characterization, an inventory of the current clinical health
status, and the collection of past habits and medical history.
For older subjects, this information was also confirmed by
a general practitioner, community center directors, and/or
an informant (an individual in co-habitation or a close relative). Subjects only responded to the GDS-30 if previously
“included” upon interview. Finally, for further inclusion in
the study, all subjects were required to display normal cognitive performance on the assessment battery used in the
present study (see “Materials”), considering the Portuguese cut-off points.37-40
Each participant was assessed in a single session by
one of two psychologists’ experts in neuropsychological
assessment. This study was approved by the local ethics
committee and all participants gave written informed
consent prior to participation. For patients who were
not capable of providing informed consent, a legal re-
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presentative fulfilled this requirement on their behalf.
From the initial community-based sample of the 1187
subjects, 337 subjects (28.4 %) were excluded after the interview (due to positive history of neurological or psychiatric disorder). The final sample comprised 850 cognitively
healthy adults that met all the inclusion criteria and whose
GDS-30 scores were 20 points or less. The stratification
according to sociodemographic variables confirmed that
this final sample was representative of the distribution observed in the Portuguese population (Table 1).

Material
The battery for the evaluation of each participant
included the following instruments: (i) Complete a sociodemographic questionnaire; (ii) Inventory of current
clinical health status; (iii) Inventory of past habits and
medical history; (iv) Irregular Word Reading Test (TeLPI:
Teste de Leitura de Palavras Irregulares);
(v) Mini-Mental State Examination (MMSE)37;
(vi) Montreal Cognitive Assessment (MoCA)33,34;
(vii) Clinical Dementia Rating scale (CDR)35,36;
(viii) Subjective Memory Complaints scale (SMC)38,41;
(ix) Geriatric Depression Scale - 30 (GDS-30).30,31
The GDS-30 was the measure used in the present
investigation to assess depressive symptomatology.25,36
This is a brief scale composed of 30 dichotomous
response questions designed to assess emotional and
behavioral symptoms of depression in adults and older
people (score range = [0 - 30 points]; 3 classifications:
normal/without clinically relevant depressive symptomatology [0 to 10 points], mild depression [11 to 20
points], severe depression [more than 21 points]). In
this study, we only targeted non-depressed to mildly-depressed subjects. Thus, individuals who scored 21
points or more were excluded.24,25
Variable Definitions and Sample Stratification
To ensure the representativeness of the observed
distribution in the Portuguese population, the sample
of 850 subjects was stratified according to the following
sociodemographic variables: (a) age [3 age intervals: 25
– 49 (“young adults”), 50 – 64 (“adults”), and ≥ 65 (“elderly”)]; (b) gender [female/male]; (c) educational level
[4 educational levels, according to the number of school
years successfully completed in the Portuguese educational system: 1 – 4 (primary education), 5 – 9 (midd-

le school), 10 – 12 (high school), over 12 (university/
college); these categories correspond to the Portuguese
educational system]; (d) geographic region [according
to the NUTS-II classification, the Portuguese continental territory is divided into 5 geographic regions: North,
Centre, Lisbon, Alentejo, and Algarve]42; (e) geographic
localization [2 geographic localizations were considered:
coast and inland]; (f) residence area [according to the
Types of Urban Areas, 3 categories were considered:
predominantly urban areas (PUA), moderately urban
areas (MUA), and predominantly rural areas (PRA)].42
In the present study, we further included the following sociodemographic and health variables (which were
not criteria for sample stratification): (1) marital status
[classified as “single” (single, divorced or widowed subjects) or “married” (married or cohabiting couples in a
civil union)]; (2) employment status [classified as “active”
(subjects with ongoing professional activities) or “inactive” (unemployed, retired, or domestic subjects)].
Statistical Analysis
All data analyses were conducted using the Statistical
Package for the Social Sciences, (SPSS, version 22.0).
Descriptive statistics were computed for all sociodemographic variables. Cronbach’s alpha coefficients and
the observed correlations (using the Pearson and Spearman correlation coefficients) were also calculated.43
To investigate the significance of age (in years), education (years of schooling successfully completed) and
other variables as influencing factors of the GDS-30 total
scores, simple and multiple linear regression (SLR; MLR)
analyses were performed, using the enter method, and
the coefficient of determination (R²) was considered as
an estimate of the effect size of the regression models.44
The differences in the GDS-30 total scores between
subgroups stratified according to sociodemographic
variables were examined using analysis of covariance
(ANCOVA), controlled for the covariates age and educational level. Partial eta squared (ηp²) was used as an
estimate of the effect size.44

Results
Sample Characteristics and Stratification
The total sample included 850 cognitively healthy
subjects (mean age = 57.34 ± 15.20, age range = [25 91]; mean education = 7.89 ± 4.56, education range =
[2 - 27]). Table 1 shows the detailed sociodemographic
43
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characterization of the sample, considering the stratification variables as well as the other sociodemographic
variables considered in this study. The distribution of the
study sample by the several strata was comparable to
that observed in the target Portuguese population.
Psychometric Analyses
Regarding the internal consistency of the GDS-30,
the Cronbach’s alpha observed was 0.86 for the total

study sample. Analysis of the potential elimination of items to increase internal consistency revealed that none
of the GDS-30 items should be excluded.
At the construct validity level, statistically significant correlations were observed between each item and the GDS-30
total score (p < 0.01), ranging between r = 0.14 and r = 0.70.
Correlation analyses revealed statistically significant
associations between the GDS-30 total scores and education (r = -0.156, p < 0.001), gender (ρ = -0.229, p <

Table 1. Sociodemographic characterization and stratification of the study sample.
Levels

Sample

Portugal

n

%

n

%

25 - 49

226

26.6

-

50 - 64

310

36.5

-

≥ 65

314

36.9

-

Female

491

57.8

3 946

52.6

Male

359

42.2

3 559

47.4

Primary

345

40.6

2 426

36.6

Middle

251

29.5

2 280

34.4

High

122

14.4

960

14.5

University

132

15.5

956

14.5

North

338

39.8

2 722

36.0

Center

235

27.6

1 794

24.0

Lisbon

201

23.6

2 091

28.0

Alentejo

53

6.2

577

8.0

Algarve

23

2.7

321

4.0

Geographic Localization Coast

724

85.2

6 379

85.0

Inland

126

14.8

1 126

15.0

PUA

582

68.5

5 103

68.0

MUA

140

16.5

1 200

16.0

PRA

128

15.1

1 200

16.0

Married

633

74.5

-

Single

217

25.5

-

Active

414

48.7

-

Inactive

436

51.3

-

Sociodemographic stratification of sample
Age

Gender

Educational Level

Geographic Region

Residence Area

Others Sociodemographic Variables
Marital Status

Employment Status

PUA = predominantly urban areas; MUA = moderately urban areas; PRA = predominantly rural areas.
Note: The values (n) of the Portuguese population are expressed in thousands and represent the data of the resident population in continental Portugal aged over 24 years (Instituto Nacional de Estatística, 2010).
44
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0.001) and employment status (ρ = 0.151, p < 0.001),
but not between GDS-30 total scores and age (r = 0.056,
p = 0.114). Linear regression models were computed to
examine the contributions of these variables on the GDS30 scores. While a model including age did not reach
statistical significance (p > 0.05), linear models including

educational level (F (1,797) = 19.883, p < 0.001), gender
(F (1,797) = 48.233, p < 0.001) and employment status
(F (1,797) = 16.712, p < 0.001) explained, respectively,
2.4%, 5.7% and 2.1% of the total variance on GDS-30
scores. A MLR model including all three predictors revealed to be significant (F (3,795) = 25.738, p < 0.001)

Table 2. Analysis of group differences on the GDS scores while controlling for the effect of covariates (age and education)
and estimation of the effect sizes.
Variables

GDS
M ± SD

F (ANCOVA)

Effect Size

F (2 844) = 0.178, p =0.837

Null
ηp² = 0.000

F (1 844) = 51.990, p <0.001

Medium
ηp² = 0.061

F (4 841) = 2.014, p = 0.091

Small
ηp² = 0.010

F (4 841) = 2.014, p = 0.091

Small
ηp² = 0.010

F (1 844) = 3.948, p = 0.047

Small
ηp² = 0.005

F (2 843) = 0.998, p = 0.369

Small
ηp² = 0.003

F (1 844) = 2.199, p = 0.139

Null
ηp² = 0.003

F (1 844) = 15.593, p < 0.001

Small
ηηp² = 0.019

Age
25 - 49

6.54 ± 5.57

50 - 64

7.31 ± 5.40

≥ 65

7.21 ± 5.17

Gender
Female

8.15 ± 5.66

Male

5.55 ± 4.55

Educational Level
Primary

7.47 ± 5.39

Middle

7. 53 ± 5.25

High

7.36 ± 5.54

University

4.98 ± 4.93

Geographic Region
A. North

7.13 ± 5.40

B. Center

7.01 ± 5.37

C. Lisbon

7.39 ± 5.49

D. Alentejo

6.19 ± 4.38

E. Algarve

6.00 ± 5.89

Geographic Localization
Coast

6.90 ± 5.30

Inland

8.01 ± 5.75

Residence Area
PUA

6.86 ± 5.27

MUA

6.96 ± 5.02

PRA

7.98 ± 6.00

Marital Status
Married

6.99 ± 5.25

Single

7.29 ± 5.74

Employment Status
Active

6.29 ± 5.17

Inactive

7.83 ± 5.46

PUA = predominantly urban areas; MUA = moderately urban areas; PRA = predominantly rural areas; M: mean; SD: standard deviation; F: analysis of covariance (ANCOVA) values; ηp²: partial eta squared values.
Note: According to Cohen (1988), ηp² values of 0.01, 0.06 and 0.14 are considered small, medium and large effect sizes,
respectively.
45
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and explained 8.9% of the GDS-30 variance. Of the three
predictors, gender was the most relevant (ß = -0.235, t
= -6.879, p < 0.001), followed by educational level (ß =
-0.140, t = -3.931, p <0.001) and employment status (ß
= 0.73, t = 2.036, p = 0.042).
Group Differences
The total study sample exhibited a mean GDS-30
global score of 7.06 points (SD = 5.37). Analysis of the
sociodemographic subgroup differences on the GDS-30
total scores (controlled for the effect of age and education), and respective effect sizes, are presented in Table
2. With effect sizes ranging from small to medium, the
GDS-30 total scores significantly differed across gender
(female or male), educational level (primary, middle,
high or university), geographic localization (coast or inland) and employment status (active or inactive).

Discussion
In the present study, we conducted a systematic
analysis of the relationship between a large set of sociodemographic characteristics and the depressive symptomatology of non-depressed to mildly-depressed cognitively healthy adults and older dwellings. For this purpose,
we used a large Portuguese community-based sample,
stratified according to the main sociodemographic variables of the population (age, gender, educational level, geographic region, geographic localization, and residence
area). Since we intended to ensure a better equivalence
between the study sample and the target population (to
increase the confidence in the conclusions drawn), the
distribution our group by these several sociodemographic strata was similar to that verified in the Portuguese
population. Therefore, the study group can be considered as representative of our population.
Gender was the sociodemographic variable that
revealed best predictive value (ß = -0.235) of, as well
as a more marked effect size on the GDS-30 total scores (ηp² = 0.061), followed by educational level (ß =
-0.140; ηp² = 0.027) and employment status (ß = 0.73,
ηp² = 0.019). This set of three variables revealed to be
the most significant contributors to the explanation of
the depressive symptomatology among non-depressed
to mildly-depressed cognitively healthy adults and older
individuals. The present results suggest that women
with lower educational levels and an inactive employment status are the ones who reveal severer depressive
46

symptomatology. This evidence supports previous studies with similar results, that report higher levels of mild
depressive symptomatology among not only women,23
but less educated women.3-5
Conversely, age seems to not be associated with
depressive symptoms. Indeed, it revealed to be a non-significant predictor of GDS-30 scores, and it did not
have a significant effect on depressive symptomatology
– no significant correlations were found between age
and GDS nor differences in GDS-30 total scores were
detected across the age groups. Although such results
seem to contradict literature evidence that support a higher depression symptomatology among older people,3
they are in line with findings reported by Gonçalves-Pereira and colleagues (2019) that state the prevalence
of depression as not age-dependent, according to three
different diagnostic criteria.23 However, the relationship
between age and symptoms of depression seems to not
be completely established, as some studies suggest a negative relationship between age and depressive symptomatology when all risk factors are statistically controlled, despite the duration of depressive episodes being
longer in older than younger individuals.45,46
Future studies should consider more comprehensive
age groups as well as to extend the assessment methods
for depressive symptoms in order to withdraw steadier
conclusions regarding this topic. Similarly, our results did
not corroborate the tendency observed in previous studies of a higher prevalence of symptomatology among
unmarried individuals. In fact, in the present study, marital status was not significantly associated with the GDS30 total scores, and we did not find any significant effect
of this variable in depressive symptomatology.8-10
In turn, investigation of geographical variables within
a national context is complex. At the same time, international inter-studies comparisons are meaningless due
to the specificities of territories and populations.47 To the
best of our knowledge, there are no previous Portuguese
studies where the influence of geographical variables on
depressive symptoms had been evaluated, and therefore,
these variables were included in the current study assuming an exploratory nature. Despite the geographic localization not sharing a significant correlation with depression symptoms, the results found regarding differences
between groups reveal a statistically significant difference
between subjects living in the coastal areas compared to
subjects from inland areas, with a tendency for residents
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in the coastal areas to exhibit less depressive symptomatology. Further analysis included the Geographic Regions
according to NUTS-II and Residence areas (predominantly urban or rural areas). Overall, the results did not
reveal statistical significance, except a low mean GDS-30
score in southern regions (Alentejo and Algarve). These
results seem to contradict previous evidence of a higher
prevalence rates of depression in rural area, according to
the EURO-D diagnostic criteria.23
A potential limitation of the present study may arise
from the administration of the GDS-30 not only to older, but also to young adults, given this instrument was
originally developed to assess depressive symptomatology among adults and older adults. However, the direct
comparison between GDS-30 scores showed up as the
better suited method to allow a cross-sectional analysis
between the age groups included in the present study,
since it guaranteed data comparability. In addition, the
psychometric results obtained in the present study point
to the usefulness and validity of administrating the GDS-
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30 in other age groups besides the one for which this
instrument was originally designed (elderly individuals).
Additionally, our findings should be interpreted in the
stringent context of the targeted population - non-depressed-to-mildly-depressed cognitively healthy individuals - and they should not be generalized to individuals
with diagnosed clinical conditions. Further studies considering clinical groups with an operationalized psychiatric
diagnosis will be essential to corroborate the presented findings, a framework unfeasible in the current study considering the national community context of this
investigation. Furthermore, subsequent studies would
benefit from a more extensive characterization of the
severity of depressive symptoms with the inclusion of
more specific and descriptive instruments.

Conclusion
The current study allowed the identification of the
sociodemographic characteristics that more likely are
related to depressive symptomatology among non-depressed to mildly-depressed cognitively healthy adults
and older adults. Results highlight the association of
features female gender, low educational level, inactive
employment status, and residence in inland geographic
localization as a vulnerable pattern for higher depressive
symptomatology in the Portuguese population.
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