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Abstract: People with cardiovascular risk have more depression than the general population. Depres-
sion and cardiovascular risk have been commonly linked to lower sense of coherence (SOC) values,
unhealthy lifestyles, and poor sleep quality. The aim of this study was to analyze the association
between depression, health-related lifestyles, sleep quality, and SOC in a population with cardio-
vascular risk. A cross-sectional study was conducted in 310 participants (aged 35–75 years) with
cardiovascular risk. Sociodemographic and anthropometric characteristics, cardiovascular risk, SOC
score, depression levels, sleep quality, and lifestyles (physical activity, diet quality (measured as the
adherence to the Mediterranean diet), and tobacco and alcohol consumption) were determined. The
regression analysis showed significant associations between depression levels and sex (odds ratio
(OR): 2.29; 95% CI: 1.29, 4.07), diet (OR: 0.85; 95% CI: 0.73, 0.99), body mass index (BMI) (OR: 1.06;
95% CI: 1.01, 1.12), cardiovascular disease (CVD) (OR: 2.55; 95% CI: 1.18, 5.48), sleep quality (OR:
0.26; 95% CI: 0.15, 0.46), and SOC (OR: 0.96; 95% CI: 0.94, 0.98). Protective effects of male sex, a lower
BMI, no CVD, a higher adherence to the Mediterranean diet, a high sleep quality, and a higher SOC
were found. In conclusion, among lifestyles determined, only diet was associated with depression
levels. SOC and sleep quality were also found as significant predictors for depression levels.

Keywords: depression; lifestyles; Mediterranean diet; physical activity; sleep quality; cardiovascular
risk; sense of coherence

1. Introduction

Depressive and anxiety disorders are the two main diagnostic categories of common
mental disorders. In 2015, the global prevalence of depression was estimated to be 4.4%,
with higher figures for females (5.1%) than for males (3.6%) and with higher prevalence
rates in older adulthood [1]. The estimated number of people living with depression
increased by 18.4% between 2005 and 2015 [2], and WHO has considered depression as the
single largest contributor to global disability [1].

It has been reported that disordered sleep is strongly associated with depression [3–6].
Insomnia increases the risk of developing depression and negatively affects the disease’s
trajectory, and it is associated with higher suicide rates [5]. Insomnia is considered an
important symptom in depression diagnostics [6]. Depression disorders have also been
linked to lifestyles, and the beneficial roles of a proper diet and physical activity levels
and of limited alcohol and tobacco consumption have been reported [7–9]. When diet has
been analyzed in relation to depression, the Mediterranean diet has been used as one of
the main approaches, with some studies reporting its beneficial effect [10–12].
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Salutogenesis is a new paradigm of positive health that focuses on protective health
factors, in contrast to the traditional pathogenic approach. This approach was studied by
Antonovsky, who developed the salutogenic approach, paying close attention to the Sense
of Coherence (SOC), its main theoretical construct [13]. SOC postulates three psychological
dimensions that allow one to face the vital stressors: comprehensibility (the ability to
define life events as less stressful), manageability (mobilizing resources to deal with en-
countered stressors), and meaningfulness (having levels of experience, motivation, desire,
and commitment that are necessary to cope) [14]. Therefore, SOC plays an important role
in managing one’s own health behaviors and helps to mobilize forces to deal with stressors
and manage stress successfully [13].

Interestingly, strong negative correlations have been found between SOC scores and
measures of depression and anxiety in adults, and physiological health parameters correlate
in a similar way to SOC and measures of anxiety and depression [15–19]. The SOC scale also
seems to be a valid instrument and a resource for the promotion of health, strengthening
resilience and facilitating a subjective and positive state of health [14]. SOC is believed
to associate with a healthy lifestyle, fewer atherosclerotic risk factors, and lower risk of
cardiovascular disease (CVD) and all-cause mortality [20,21]. Furthermore, it has been
reported that subjects with a low SOC score reported more sleep problems than subjects
with a high SOC score [22]. However, associations between depression, lifestyles, sleep
quality, and SOC have not been previously analyzed.

The aim of this study was to analyze the association between depression, health-
related lifestyles (diet, physical activity, smoking, and alcohol consumption), sleep quality,
and SOC in a population with cardiovascular risk. This population was considered because
it has been reported that patients with CVD risk experience more depression than the
general population [20]. Furthermore, both depression and CVD have been associated with
lower SOC values, unhealthy lifestyles, and poor sleep quality. The gender perspective and
the educational level were also included in the analysis. We hypothesized that high levels of
SOC, healthy lifestyles, and high sleep quality are associated with lower depression levels.

2. Materials and Methods
2.1. Study Design and Participants

The present analysis reports baseline data from the ACTIVOS study [23]. For the
present study, a descriptive cross-sectional design was conducted in patients with cardio-
vascular risk factors from 20 primary care centers, including both urban and rural centers (6
urban and 14 rural) in Mallorca (Spain). All the participants were informed of the purpose
and demands of the study before giving their written consent to participate. The protocol
was in accordance with the Declaration of Helsinki for research with human participants
and was approved by the Institutional Review Board of the Balearic Islands Health Service
Research Ethics (CEI-IB Ref. No. 2341/14).

Inclusion criteria were: patients aged 35–75 years with at least two cardiovascular risk
factors and a cardiovascular risk of up to 15% measured using the Framingham-REGICOR
(Registre Gironí del Cor) equation. CVD risk factors considered were: a family history of
CVD, age over 55 years in men or over 65 years in women, a smoking habit, hypertension,
a presence of diabetes, dyslipidemia, and obesity (body mass index (BMI) > 30 kg/m2).
Exclusion criteria were: institutionalization, Barthel index of <60, terminal illness, dementia
or cognitive impairment, bypass or coronary angioplasty in the previous 3 months, unstable
coronary heart disease or untreated heart failure, the presence of myocardial infarction,
residence outside the health care area, and participation in another research study. Initially,
370 participants were recruited, but data could not be obtained from 60 of these participants,
leading to a final sample of 310 participants (157 males and 153 females).
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2.2. Data Collection

All the data were collected by well-trained nurses using previously validated standard
procedures during an only visit of each participant to the Primary Health care center. The
following data were collected:

Sociodemographic variables—age, sex, education level, and employment status (ac-
tive, unemployed, or retired). Two categories for education level were considered: comple-
tion of primary education or less, and secondary education or university.

Health status. The self-assessment of health status was obtained by using the question
“How do you rate your overall health status (within the last 12 months)?” Self-assessment
of health status has been proven to be a good indicator of global health [24].

Anthropometric measurements. Body weight (electronic scale Seca 700; Seca, Ham-
burg, Germany) and height (Stadiometer Seca 220 CM Telescopic Height Rod for Column
Scales, precision 0.5 cm; Seca, Hamburg, Germany) were measured, and BMI was cal-
culated as weight (kg) divided by height (m) squared. Participants were categorized
depending on their BMI following WHO criteria: underweight (BMI < 18.5 kg/m2), normal
weight (BMI = 18.5 to 24.9 kg/m2), overweight (BMI = 25.0 to 29.9 kg/m2), and obese
(BMI ≥ 30.0 kg/m2) [25].

Cardiovascular risk, cardiovascular risk factors and chronic diseases. Cardiovascular
risk was determined using the Framingham-REGICOR score, a validated equation that
entails a calibration of the Framingham score for the Spanish population. Participants were
classified as having low (values lower than 5%), moderate (5–9.9%), or high cardiovascular
risk (≥10%) [26]. The Framingham-REGICOR algorithm considers the following parame-
ters: age, sex, smoking habit, the presence or absence of diabetes, blood total cholesterol
and HDL (high-density lipoproteins) cholesterol levels, and systolic and diastolic blood
pressure (BP). Serum concentrations of total cholesterol, HDL cholesterol, LDL (low-density
lipoproteins) cholesterol, and triacylglycerides were measured using an autoanalyzer (SYN-
CHRON CXH9 PRO; Beckman Coulter, Brea, CA, USA). Systolic and diastolic BP was taken
with an automatic and calibrated sphygmomanometer (OMRON M3; OMRON Healthcare
Europe, Barcelona, Spain). Information about participants’ chronic diseases was obtained
by each nurse from the Primary Health care center records.

Sense of coherence. The sense of coherence (SOC) was determined using the SOC-
13 questionnaire, a short version that has been previously validated [27]. SOC values
range from 13 to 91 and include three dimensions: comprehensibility, manageability and
meaningfulness. When adequate, SOC was categorized into tertiles, as no cut-off points
were validated.

Physical activity levels. The validated standard short form of the International Physi-
cal Activity Questionnaire (IPAQ) was used to determine participants’ physical activity
performed in metabolic equivalent (METs) minutes a week [28]. Participants were also
categorized in high, moderate, and low physical activity levels.

Diet quality was determined using an assessment of adherence to the Mediterranean
diet, a 14-item questionnaire previously developed and validated for the Spanish popula-
tion [29]. Each item is scored as 0 or 1, and a global score of 9 or higher indicates a good
adherence to the Mediterranean diet.

Alcohol consumption. The consumption of alcohol beverages (yes/no), the frequency
of alcohol consumption, and the number of consumptions per day were recorded. In
addition, the total amount of ethanol (g) consumed per week was also determined.

Smoking habit. Participants were asked if they smoked and were then classified as a
non-smoker, current smoker, or former smoker, according to WHO criteria.

Sleep quality was measured using the short form of the MOS (Medical Outcomes
Study) Sleep Scale, a validated six-item self-report questionnaire [30]. The MOS Sleep Scale
ranges from 6 to 30, and the higher the MOS Sleep Scale value is, the worse the sleep quality
is. A high sleep quality was considered when the score obtained was lower than 11 points.

Depression. The Spanish validated version of the Patient Health Questionnaire (PHQ-
9) was used [31]. The PHQ-9 does not suppose a screening tool for depression, but it is
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used to monitor the severity of depression and response to treatment, and it has been
validated for primary care use [32]. Scores of 5, 10, 15, and 20 represent cut-off points for,
respectively, low, moderate, severe, and very severe depression [33]. Scores lower than 5
were considered as no depression.

2.3. Statistical Analysis

Statistical analysis was carried out using IBM SPSS Statistics 24.0 software (SPSS/IBM,
Chicago, IL, USA). Statistical significance was accepted at a p-value below 0.05. All the
data were tested for their normal distribution (Kolmogorov–Smirnov test). Descriptive
analysis was used to report the frequencies and percentages of categorical variables, and
the mean and standard deviation (SD) were reported for quantitative variables. A Student’s
t-test for unpaired data or Pearson’s chi-square (χ2) test was used to evaluate differences
between sexes. Listwise deletion (complete case) was used for handling missing data. A
Student’s t-test for unpaired data, or a one-way ANOVA, was used to determine differences
in depression levels in participants categorized per: SOC (tertiles), Mediterranean diet
(low and high adherence), physical activity (low, moderate and high levels), alcohol
consumption (yes/no), smoking habit (current, former and no smokers), sleep quality (low
and high), BMI (normal, overweight and obese) and CVD (yes/no).

To evaluate the association of different risk factors with depression, an adjusted
logistic regression model was used. Depression risk factors considered were sex, age,
BMI, education level, comorbidities (dyslipidemia, hypertension, diabetes and CVD), SOC,
Mediterranean diet score, physical activity, smoking habit, alcohol consumption and sleep
quality. All variables that were considered relevant and those with a p-value below 0.25 in
the univariate analyses were included in the adjusted model. Each variable was extracted
(one-by-one) according to the level of significance in the model. Possible interactions and
their statistical significance were evaluated, and possible collinearity was determined. The
goodness of fit of the model was assessed via calculation of the area under the curve
(receiver operating characteristic, ROC curve) and the Hosmer–Lemeshow C statistic [34].

3. Results
3.1. General Characteristics of Participants

Table 1 shows the general characteristics of participants in the study as a whole and
categorized per sex. Most participants had high BMI values and were retired. Female
participants presented lower values of cardiovascular risk (CVR), waist circumference,
triglycerides and diabetes prevalence, but higher values of HDL cholesterol.

Table 1. General characteristics of participants in the study.

All
(n = 310)

Men
(n = 157)

Women
(n = 153) p-Value

Mean (SD) or n (%)

Age (years) 62.2 (8.8) 62.2 (8.8) 62.2 (8.7) 0.979

Education level

Primary or less 161 (51.9%) 80 (51.0%) 81 (52.9%) 0.726

Secondary or high 149 (48.1%) 77 (49.0%) 72 (47.1%)

Employment status 0.021

Active 94 (31.2%) 58 (37.2%) 36 (24.8%)

Unemployed 34 (11.3%) 12 (7.7%) 22 (15.2%)

Retired 173 (57.5%) 86 (55.1%) 87 (60.0%)
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Table 1. Cont.

All
(n = 310)

Men
(n = 157)

Women
(n = 153) p-Value

Mean (SD) or n (%)

Height (cm) 162.6 (9.1) 168.5 (6.8) 156.7 (7.1) <0.001

Weight (kg) 83.1 (16.8) 87.9 (7.0) 78.2 (7.1) <0.001

BMI (kg/m2) 31.4 (5.6) 30.9 (5.2) 31.8 (5.9) 0.120

BMI classification 0.616

Normal weight 26 (8.4%) 14 (9.0%) 12 (7.8%)

Overweight 116 (37.6%) 62 (39.7%) 54 (35.3%)

Obese 167 (54.0%) 80 (51.3%) 87 (56.9%)

Total cholesterol (mg/dL) 199.7 (111.4) 198.2 (108.6) 201.2 (37.6) 0.815

LDL cholesterol (mg/dL) 114.4 (138.2) 108.6 (39.0) 131.3 (61.7) 0.029

HDL cholesterol (mg/dL) 53.3 (23.9) 48.9 (21.1) 57.8 (25.8) 0.001

TG (mg/dL) 140.5 (78.6) 149.4 (91.5) 131.3 (61.7) 0.046

SBP (mm Hg) 131.8 (16.9) 133.3 (18.2) 130.3 (15.4) 0.119

DBP (mm Hg) 79.1 (8.9) 79.1 (9.6) 79.0 (8.2) 0.932

CVR * 6.4 (4.0) 7.7 (4.5) 5.1 (2.7) <0.001

CVR classification

Low Risk 81 (31.8%) 21 (16.4%) 60 (47.2%)

Moderate Risk 123 (48.2%) 71 (55.5%) 52 (40.9%)

High Risk 51 (20.0%) 36 (28.1%) 15 (11.8%)

Dyslipidaemia (Yes) 227 (73.2%) 116 (73.9%) 111 (72.5%) 0.790

Hypertension (Yes) 246 (79.4%) 128 (81.5%) 118 (77.1%) 0.338

Diabetes (Yes) 168 (54.2%) 100 (63.7%) 68 (44.4%) 0.001

CVD (Yes) 56 (18.1%) 32 (20.4%) 24 (15.7%) 0.283
* Determined using the Framingham-REGICOR scale; BMI: Body Mass Index; LDL: low-density lipoproteins; HDL:
high-density lipoproteins; TG: Triacylglycerides; SBP: Systolic Blood Pressure; DBP: Diastolic Blood Pressure;
CVR: Cardiovascular Risk; CVD: Cardiovascular disease (includes ischemic heart disease, stroke and heart failure).
p-value indicates the significance of the difference between sexes.

3.2. Health-Related Lifestyles, SOC, Sleep Quality, and Depression Levels of Participants

Table 2 shows values for participants’ lifestyles, SOC, depression, and sleep quality.
Male participants reported better health status, a higher SOC value, a higher percentage
of alcohol consumers, a higher percentage of smokers, a higher cardiovascular risk, and a
longer time performing physical activity. On the other hand, female participants showed
higher depression levels, with higher percentages of moderate and high depression than
males. Regarding adherence to the Mediterranean diet, no differences between sexes
were observed.
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Table 2. Health-related lifestyles, sleep quality, and depression levels of participants.

All
(n = 310)

Men
(n = 157)

Women
(n = 153) p-Value

Mean (SD) or n (%)

Health status

High or very high 197 (63.8%) 112 (71.8%) 87 (55.6%) 0.003

SOC 68.8 (13.1) 72.5 (12.0) 65.1 (13.2) <0.001

SOC components

Comprehensibility 25.0 (6.5) 26.8 (6.0) 23.3 (6.4) <0.001

Manageability 21.4 (5.0) 22.6 (4.3) 20.3 (5.3) <0.001

Meaningfulness 22.3 (4.3) 23.1 (3.9) 21.5 (4.5) 0.001

Mediterranean diet

Index 8.82 (2.0) 8.78 (2.0) 8.87 (2.0) <0.001

Low adherence 119 (40.2%) 60 (40.3%) 59 (40.1%)

High adherence 177 (59.8%) 89 (59.7%) 88 (59.9%)

Physical activity

METs·minute/week 1818.7 (1823.9) 2082.4 (2006.9) 1546.3 (15,473.9) 0.010

Low levels 79 (25.5%) 38 (24.2%) 41 (26.8%)

Moderate levels 193 (62.3%) 91 (58.0%) 102 (66.7%)

High levels 38 (12.2%) 28 (17.8%) 10 (6.5%)

Alcohol consumption

Yes 105 (35.0%) 82 (54.3%) 23 (15.4%) <0.001

Grams/day 8.43 (18.5) 14.26 (23.7) 1.88 (4.4) <0.001

Smoking habit <0.001

Current smoker 57 (18.8%) 30 (19.6%) 27 (17.9%)

Former smoker 122 (40.1%) 85 (55.6%) 37 (24.5%)

Sleep quality

MOS Sleep Score 12.0 (4.6) 11.0 (4.4) 13.1 (4.6) <0.001

High quality 146 (47.2%) 90 (57.7%) 56 (36.6%)

Depression

PHQ-9 score 5.1 (4.5) 3.8 (3.9) 6.4 (4.8) <0.001

Low 194 (62.8%) 121 (77.6%) 73 (47.7%)

Moderate 74 (23.9%) 22 (14.1%) 52 (34.0%)

Severe or very severe 41 (13.3%) 13 (8.3%) 28 (18.3%)
SOC: Sense of Coherence; MET: metabolic equivalent; MOS: Medical Outcomes Study; PHQ: Patient Health
Questionnaire; p-value indicates the significance of the difference between sexes.

Table 3 shows depression values in participants categorized by several independent
variables. Significant differences were found between categories for SOC (p < 0.001), adher-
ence to the Mediterranean diet (p = 0.029), physical activity (p = 0.016), and sleep quality
(p < 0.001). Lower depression values were found for high adherence to the Mediterranean
diet and for high sleep quality. Participants with moderate levels of physical activity
showed lower depression levels than participants with low levels of physical activity
(p = 0.018). Lower depression values were found for Tertile 3 of SOC with respect to Tertile
2 (p < 0.001) and to Tertile 1 (p < 0.001).
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Table 3. Depression levels of participants in the study categorized by independent variables.

Categories Depression Levels (Mean (SD)) p Value

SOC Tertile 1 (low SOC) 7.37 (4.79) <0.001

Tertile 2 5.00 (4.35)

Tertile 3 (high SOC) 2.75 (3.16)

Mediterranean diet Low adherence 5.84 (4.69) 0.029

High adherence 4.66 (4.40)

Physical activity Low levels 6.32 (5.01) 0.016

Moderate levels 4.66 (4.30)

High levels 4.33 (4.36)

Alcohol consumption Yes 4.51 (4.31) 0.113

No 5.38 (4.64)

Smoking habit Current smoker 5.44 (5.04) 0.515

Former smoker 4.72 (4.55)

No smoker 5.27 (4.34)

Sleep quality Low quality 6.95 (4.58) <0.001

High quality 2.97 (3.47)

BMI Normal weight 4.62 (4.73) 0.103

Overweight 4.42 (4.64)

Obese 5.56 (4.42)

CVD Yes 6.21 (4.80) 0.035

No 4.80 (4.45)
SOC: Sense of Coherence; BMI: body mass index; CVD: cardiovascular disease (includes ischemic heart dis-
ease, stroke and heart failure); p-value indicates significant differences in depression levels between categories
(Student’s t-test for unpaired data or one-way ANOVA).

3.3. Logistic Regression Model for Depression

Table 4 shows the factors associated with depression. Univariate analyses show that
women, those who had higher BMI, those with CVD, those who had lower SOC, those who
had bad sleep quality and a low adherence to the Mediterranean diet had greater depres-
sion. Multivariate analyses, which controlled for all these factors indicated that women,
presence of CVD, higher BMI, lower SOC, and poor sleep quality remained significantly
associated with depression. ROC analysis showed that a model that considered age, sex,
SOC, Mediterranean diet, and sleep quality had a high predictive capacity of depression
(AUC = 0.817, 95% CI 0.768 to 0.866). A sensitivity analysis adjusting for comorbidities
was also performed (data not shown), reporting results very similar to the reported ones.

Table 4. Univariate and multivariate analyses of independent variables associated with depression.

Depression OR 95% CI aOR 95% CI

Sex

Female 3.129 *** 1.960–4.995 2.291 ** 1.291–4.068

Age (years) 0.989 0.964–1.015 0.997 0.964–1.032

BMI (kg/m2) 1.067 ** 1.023–1.112 1.064 * 1.007–1.124

Education level

Primary or less 1.275 0.813–2.001
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Table 4. Cont.

Depression OR 95% CI aOR 95% CI

Dyslipidemia (Yes) 1.128 0.679–1.876

Hypertension (Yes) 1.030 0.592–1.794

Diabetes (Yes) 0.998 0.636–1.565

CVD (Yes) 2.056 * 1.141–3.702 2.547 * 1.184–5.480

SOC 0.935 *** 0.916–0.955 0.957 *** 0.934–0.980

Mediterranean diet score 0.818 ** 0.726–0.922 0.850 * 0.731–0.989

Physical activity

Moderate 0.583 0.331–1.027

High 0.291 0.291–1.365

Smoking habit

No 0.964 0.541–1.720

Alcohol consumption

No 1.368 0.845–2.213

Sleep quality

High 0.163 *** 0.098–0.269 0.260 *** 0.146–0.463
n = 286; OR: odds ratio; CI: interval of confidence; aOR: adjusted odd ratio; SOC: Sense of Coherence; BMI: body
mass index; CVD: Cardiovascular disease (includes ischemic heart disease, stroke and heart failure); * p < 0.05,
** p < 0.01, *** p < 0.001.

4. Discussion

The main finding of the present study was that, in a population with cardiovascular
risk, lower depression levels were associated with a higher SOC, a high sleep quality, being
male, a lower BMI, absence of CVD, and a higher adherence to the Mediterranean diet.
However, no associations were found between depression levels and lifestyles such as a
smoking habit, alcohol consumption, and physical activity levels. It is noteworthy that
participants in the present study showed low levels of depression, with an average just
over the cut-off point for low levels of depression. Within these low levels, the common
differences between sexes [1,2] were also observed in the present study, with values for
males under this low cut-off point and values for females over this limit.

Diet has been considered a modifiable risk target to reduce the prevalence of depres-
sion. Diet, as well as other lifestyles, could influence some pathways and imbalances
associated with depression such as neurotransmitter imbalances, hypothalamic–pituitary–
adrenal axis disturbances, dysregulated inflammatory pathways, increased oxidative dam-
age, neuroprogression, and mitochondrial disturbances [9]. Therefore, the association
between the quality of the diet, measured as the adherence to the Mediterranean diet
model, and depression was ascertained in the present study. In this regard, an association
between adherence to the Mediterranean diet and the absence of depression has been
reported [11,35]. In the present study, a beneficial effect of adherence to the Mediterranean
diet was also observed, as a significant protective effect of a higher adherence was found.
Because associations between higher SOC values and healthy lifestyles have commonly
been reported [21], it is striking that the association found in the present study between
depression and diet was independent of SOC levels, highlighting the direct association
between depression and Mediterranean diet.

One of the main characteristics of the Mediterranean diet is a high intake of fish,
vegetables, and fruit. Some nutrients found in these food groups have been shown to play
key roles in depression [11]. In this sense, it has been shown that the intake of n-3 polyun-
saturated fatty acids (n-3 PUFAs) such as docosahexaenoic acid (DHA), eicosapentaenoic
acid (EPA), and alpha-linolenic acid (ALA), which are known to be present mainly in fish
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and vegetable oils, have a beneficial effect on depression [12,36]. The protective effects of
the Mediterranean diet have also been attributed to the intake of fruits and vegetables [37].
Fruits and vegetables are important sources of specific nutrients, suggested to exert ben-
eficious effects on mental health such as complex carbohydrates and fiber, vitamin C, B
vitamins, carotenes, potassium, and polyphenols [38]. Some of these nutrients (vitamin
C, carotenes, and polyphenols) are important antioxidants, and increased oxidative stress
and deficient antioxidant levels have been found in patients with major depression [9].
However, it cannot be ignored that a higher level of mental health promotes better diet, in-
cluding higher fruit and vegetable intake [39]. In the present study, the association between
an adequate intake of fruit and vegetable and depression levels could not be properly
analyzed because only 31 participants reported an intake of three or more fruit servings
per day, and only eight participants reported a daily intake of at least three vegetable
servings. This observation could reinforce the suggestion that the variation of the dietary
components of the Mediterranean diet could be the main reasons for its protective role
against depression [11,36,37]. The protective effect of the Mediterranean diet has also been
associated with the intake of dairy products such as high-fat yogurts [40], another food
group with a high intake in this diet. However, the Mediterranean diet is only one of
the characteristics of the Mediterranean lifestyle, characterized by proper rest, adequate
physical activity levels, conviviality, etc. All these facts suggest that the overall lifestyle
could have protective effects that are not only linked to specific nutrients or food groups,
but also to psychological, social, and physical behaviors [41].

The presence of mental illness has commonly been associated with having not only
poorer diet but also other poorer lifestyles [42]. In the present study, the association be-
tween depression levels and other lifestyles such as physical activity, smoking, and alcohol
consumption was also analyzed. However, no association between these lifestyles and
depression was found. This lack of association could be explained by certain characteristics
of the sample. Regarding physical activity and depression, the lack of association observed
in the present study could be related to the very low levels of depression observed, as it
has been reported that anti-depressive effects of physical activity are weaker in non-clinical
populations than in clinical populations presenting severe depression [43]. Furthermore,
most of the participants present adequate physical activity levels, achieving the minimum
recommendations of the WHO [44] and, probably, the health effects of being active. How-
ever, it is noteworthy that an unhealthy association between depression levels and BMI,
with higher depression levels for increased BMI values was observed. This association
has been previously described, and it has been suggested to be bidirectional, with a broad
range of factors involved [45]. Furthermore, it should be considered that, in the present
study, the association between BMI and depression was independent of the SOC, as it
was for diet. It is worth mentioning that this association was found in a population with
BMI values mostly belonging to the overweight and obese categories. Therefore, it seems
that, even within these unhealthy BMI values, depression levels increase with BMI values.
This observation is in line with the conclusion of a previous review reporting an increased
risk of depression as BMI increases, with worse depression figures for obesity than for
overweight, and with a higher risk as the severity of obesity increases [45].

Previous studies have suggested a very strong link between depression and sleep
disturbance [3–6]. In depressed subjects, sleep continuity is often impaired, sleep efficiency
decreased, and total sleep time reduced [6]. The results from the present study agree with
an association between poor sleep quality and increased depression levels. The mechanistic
relation between depression and sleep is not fully understood, and it has been considered
to be complex and likely bidirectional [4]. However, despite this observation, it has been
stated that sleep problems often precede depression [3]. In this sense, it has been suggested
that “feeling well rested” due to adequate and better sleep could lead to a more energetic
self, capable of reaching personal goals and being socially connected with others [46].

In agreement with previous results [15,16], higher levels of depression were associated
with lower SOC scores. Haukkala et al. [20] also reported this association in patients
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with cardiovascular disease, showing that the positive construct of SOC has independent
predictive power over and beyond the depressive. It has been suggested that the common
associations found between depression, or depression symptoms, and SOC might result
in an overlap in their associations with, among others, adverse disease and mortality
outcomes [20]. In this regard, it has been suggested that the SOC scale could be an
inverse measure of persistent depressive symptoms and, according to a study in adolescent
women, these symptoms were even better captured by SOC than by specialized scales
for anxiety and depression [47]. Following this suggestion, SOC could be used to make a
tentative diagnosis of depression in at-risk populations. On the other hand, as Milaniak
et al. [19] suggested for patients after heart transplantation, the intervention focused on
personal resources could be useful to improve psychological outcomes in patients with
cardiovascular risk. Therefore, SOC could be applied as a positive resource for combating
depression [48].

This study presents some limitations that should be acknowledged. The observational
and cross-sectional nature of the study does not allow for the establishment of any causal
association between dependent and independent variables. Though well-known validated
questionnaires were used, independent and some dependent variables such as physical
activity and diet quality were self-reported. It is also possible that unmeasured lifestyle or
demographic variables confounded the observed relationships. Furthermore, the relatively
small sample size may have limited statistical power and therefore precluded additional
significant observations. Some characteristics of the sample, such as the lower number of
participants with normal BMI or with a proper intake of fruit and vegetables, could also
have contributed to limited significant observations.

5. Conclusions

While a proper diet, characterized by a higher adherence to the Mediterranean diet,
was associated with lower depression levels, other important lifestyles such as a smoking
habit, alcohol consumption, and physical activity levels did not show any association
with depression. Sleep quality and SOC score were also associated with depression levels,
with a protective effect of a higher SOC and a high sleep quality. It is noteworthy that the
association between depression levels and diet, as well as with BMI, were independent
of SOC. The relationship between the SOC and depression allows us to highlight the
importance of the salutogenic approach as a good strategy against depression. Future
studies should consider the implementation of interventions aiming to increase the SOC.
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