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ABSTRACT

BACKGROUND/OBJECTIVES: This study investigated the relationship between adherence to 
the Mediterranean diet among Korean baby boomers and their levels of psychosocial stress.
SUBJECTS/METHODS: The study included 1,656 adults (889 men and 797 women) born 
between 1955 and 1963 who participated in the 2005–2006 survey of the community-based 
Korean Genome and Epidemiology Study (KoGES). The Mediterranean-type diet score 
(MTDS) was calculated from the semi-quantitative food frequency questionnaire (SQFFQ) 
data. The psychosocial stress levels were calculated using the psychosocial well-being index-
short form (PWI-SF). Logistic regression analyses were performed to analyze the association 
between the MTDS (tertiles) and the prevalence of high psychosocial stress by gender.
RESULTS: The ranges of the MTDS tertile groups were T1 (20–33 points), T2 (34–37 points), 
and T3 (38–39 points) for men, T1 (20–33 points), T2 (34–37 points), and T3 (38–48 points) 
for women. In both men and women, the consumption of whole grains, potatoes, fruits, 
vegetables, legumes, and fish increased with higher MTDS, while the consumption of red 
meat and dairy products decreased (P for trend < 0.05). As MTDS score increased the intake 
of energy, fiber, vitamins, and minerals (P for trend < 0.05). Men in the highest MTDS tertile 
had a 41% lower odds ratio (OR) of high psychosocial stress compared with those in the 
lowest tertile (OR, 0.59; 95% confidence interval [CI], 0.38–0.91). Similarly, women in the 
highest tertile of the MTDS had a 39% lower OR of high psychosocial stress compared with 
those in the lowest tertile (OR, 0.61; 95% CI, 0.40–0.95).
CONCLUSION: Promoting adherence to the Mediterranean diet among baby boomers may 
have a positive impact on reducing their levels of psychosocial stress.
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INTRODUCTION

Aging is accelerating in many countries and is emerging as a significant social problem today. 
The baby boomer generation in Korea, representing approximately 15% of the population 
born between 1955 and 1963 after the Korean War, commenced their transition into the 
elderly population in 2020 [1]. Moreover, while life expectancy is gradually increasing, 
healthy life expectancy is showing a decreasing trend [2], raising the problem of increasing 
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overall financial expenditure towards social security, taxes, and the burden of medical 
expenses and long-term care costs for the elderly. Accordingly, there is a need for various 
healthcare policies that could extend healthy lifespans at the national level. Previous studies 
have shown that health care in middle age affects the quality of life in old age and that 
maintaining certain health behavior patterns in middle age can lead to a satisfying life even 
after the seventh decade of life [3]. Since the majority of Korean baby boomers are still in 
middle age, it is important to raise awareness of their future health in old age and provide 
appropriate approaches to healthier lifestyles.

Healthcare for the elderly aims to not only prolong their lifespan but also to enable them 
to lead an independent life and be active in society. This necessitates the preservation 
of mental, social, and physical health starting from middle age. Given the established 
association between subjective health status and mortality [4], it should be emphasized 
that mental health plays a crucial role in determining the overall health status of the elderly 
population. Studies have shown that higher levels of perceived stress are associated with 
cognitive decline and an increased risk of cognitive impairment in later life [5]. Mental 
disorders, including depression and post-traumatic stress disorder, elevate the risk of 
cardiovascular disease [4,6]. A meta-analysis of studies assessing the link between perceived 
psychosocial stress and stroke risk in adults revealed that perceived psychosocial stress 
was independently associated with an elevated risk of stroke [7]. The compounding impact 
of life stress, together with restricted psychosocial support in middle age, correlates with 
detrimental consequences in the psychological, biological, and health-related quality of life 
domains [8]. Stress management is crucial for the health of middle-aged individuals, given 
their exposure to diverse stress factors [9].

The interaction between diet and mental health is bidirectional, wherein changes in the 
diet may affect mental disorders by affecting mood, and conversely, mental disorders may 
influence dietary habits over time [10,11]. The Mediterranean diet is an eating pattern 
characterized by high consumption of fruits, vegetables, legumes, nuts, whole grains, 
olive oil, fish, and seafood, low consumption of high-fat dairy and red meat, and moderate 
consumption of alcohol [12]. Adherence to the Mediterranean diet has been reported to be 
favorably associated with a lower risk of overall mortality, cardiovascular diseases, cancer, 
and mental disorders, including Parkinson’s disease and Alzheimer’s disease. Adopting a 
Mediterranean diet peri-retirement age contributes to promoting healthy aging and has been 
associated with the prevention and alleviation of depression and improvement in cognitive 
abilities [13-15]. Previous research in primates suggests that the Mediterranean diet may be 
an effective intervention for psychosocial stress [16]. Another study in humans found that a 
Mediterranean diet buffered the association between high-stress levels and poor executive 
function [17]. However, research on the relationship between the Mediterranean diet and 
psychosocial stress remains insufficient.

This study aimed to examine the dietary habits of Korean baby boomers by utilizing extensive 
national data and to analyze the association between adherence to the Mediterranean diet 
and levels of psychosocial stress. The goal was to offer evidence that could contribute to the 
development of strategies for mental health management in elderly life.
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SUBJECTS AND METHODS

Subjects
This was a cross-sectional study using 2005–2006 data from the community-based Korean 
Genome and Epidemiology Study (KoGES, 2005–2006). The KoGES is a cohort study 
of Korean men and women living in the Ansan (urban) and Anseong (rural) regions of 
South Korea [18]. Both the semi-quantitative food frequency questionnaire (SQFFQ) and 
psychosocial well-being index-short form (PWI-SF) data were exclusively available in the 
second follow-up survey conducted in 2005–2006. The analysis involved 1,656 adults (889 
men, 767 women) born between 1955 and 1963. Subjects with a daily energy intake of 
less than 500 kcal or exceeding 5,000 kcal and those who did not respond to the SQFFQ 
and PWI-SF questionnaires were excluded (Fig. 1). Approval for this study was obtained 
from the Institutional Review Board (IRB) of Sungshin Women’s University (IRB No. 
SSWUIRB-2021-017).

Mediterranean-type diet score (MTDS)
This study utilized a SQFFQ, which comprised 106 items and underwent a revision in 2004. 
The revision was based on the SQFFQ developed and validated in 2001 by the Korea Disease 
Control and Prevention Agency (KDCA) [19,20]. The SQFFQ was employed to evaluate the 
participants’ usual dietary intake. The questionnaire featured nine levels of food frequency 
(rarely, once a month, 2–3 times a month, 1–2 times a week, 3–4 times a week, 5–6 times 
a week, once a day, twice a day, 3 times a day) and three levels of serving size (less than 
reference, reference, and more than reference) over the past year. The serving sizes were 
determined based on the actual consumption amounts reported by Korean adults aged 40–69 
yrs, derived from the 24-h recall data of the Korea National Health and Nutrition Examination 
Survey (KNHANES).

To assess adherence to the Mediterranean diet, we utilized the Mediterranean diet tool based 
on the Mediterranean diet score (MDS) developed by Panagiotakos et al. [21] and tailored 
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Participants born between 1955 and 1963
from the community-based KoGES (2005–2006)

(n = 2,739)

Exclusion (n = 29)
• Daily energy intake less than 500 kcal or

exceeding 5,000 kcal

Participants
(n = 2,710)

Participants for final analysis
(n = 1,656)

Exclusion (n = 1,054)
• No data of PWI-SF (n = 101)
• No data of MTDS components (n = 1,010)

Fig. 1. Flow diagram of the inclusion and exclusion of participants for this study. Participants were included from 
the KoGES. 
KoGES, Korean Genome and Epidemiology Study; PWI-SF, psychosocial wellbeing index-short form; MTDS, 
Mediterranean-type diet score.



for the community cohort data [22]. The MTDS comprises 11 components: Whole grains, 
potatoes, fruits, vegetables, legumes, fish, red meat, poultry, dairy products, alcohol, and 
olive oil. Table 1 details the MTDS components and scoring criteria for this study. Scores 
for the 11 food group items were aggregated to calculate the MTDS, ranging from 0 to 55, 
wherein higher scores reflect better adherence to the Mediterranean diet. The consumption 
of food groups was translated into weekly intake frequency. For the calculation of the MTDS, 
individuals are assigned points based on their consumption of whole grains, potatoes, fruits, 
vegetables, legumes, and fish: 0 points for no consumption, 1 point for 0–1 serving/week, 
2 points for 1–2 servings/week, 3 points for 2–3 servings/week, 4 points for 3–4.5 servings/
week, and 5 points for more than 4.5 servings per week. Conversely, scores were allocated 
on the inverse scale for the intake of red meat, poultry, and dairy products. Data on alcohol 
consumption and olive oil were assessed through a dietary habit questionnaire, not the 
SQFFQ. Daily alcohol intake (mL/day) was calculated by converting the average amount 
of ethanol consumed per day (g) according to the type and amount of alcoholic beverage 
consumed. In this study, unlike existing scoring methods that assign the lowest score when 
alcohol consumption is zero, the criteria were adjusted to evaluate low alcohol consumption 
including zero as higher scores: 0 points for more than 700 mL/day, 1 point for 600–700 mL/
day, 2 points for 500–600 mL/day, 3 points for 400–500 mL/day, 4 points for 300–400 mL/
day, and 5 points for less than 300 mL/day. This adjustment was derived based on findings 
from an earlier domestic study [23] which suggested that moderate alcohol consumption 
did not demonstrate a discernible benefit in lowering all-cause, cancer, and cardiovascular 
disease associated mortality. Furthermore, this adjustment is deemed reasonable as certain 
studies [24] consider regional variations in their calculation of the MDS and, as a result, 
occasionally exclude alcohol consumption as a criterion. Consumption of olive oil was 
assessed by asking about the type of oil used in four Korean cooking methods: ‘frying,’ 
‘stir-frying,’ ‘Buchim’ (Korean pancakes), and ‘Muchim and Namul’ (Korean salads, cooked and 
seasoned vegetables). The use of olive oil in all four cooking methods was assigned 5 points. 
The use of olive oil received 4 points if it was used in three cooking methods, 3 points for two 
cooking methods, and 2 points for one cooking method. If no olive oil was used, a score of 0 
was assigned. Kimchi and pickles were omitted from the vegetable group, while seaweed and 
mushrooms were included. Items containing juice were excluded from the fruit group.
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Table 1. Overview of MTDS components and the scoring scheme of the MTDS in this study
Frequency of consumption (servings/week)
How often do you consume Never > 0 and ≤ 1 > 1 and ≤ 2 > 2 and ≤ 3 > 3 and ≤ 4.5 > 4.5
Whole grains 0 1 2 3 4 5
Potatoes 0 1 2 3 4 5
Fruits 0 1 2 3 4 5
Vegetables 0 1 2 3 4 5
Legumes 0 1 2 3 4 5
Fish 0 1 2 3 4 5
Red meat 5 4 3 2 1 0
Poultry 5 4 3 2 1 0
Dairy products 5 4 3 2 1 0
Alcohol (mL/day)1) ≥ 0 and < 300 ≥ 300 and < 400 ≥ 400 and < 500 ≥ 500 and < 600 ≥ 600 and < 700 ≥ 700

5 4 3 2 1 0
Use of olive oil in cooking 4 3 2 1 - Never

5 4 3 2 - 0
MTDS, Mediterranean-type diet score.
1)100 mL= 12 g ethanol.



Psychosocial stress
To assess an individual’s psychosocial stress level, we utilized the PWI-SF, tailored for Korean 
conditions and proposed by Jang [25]. The PWI-SF facilitates a comparative study of stress 
and mental health across demographic characteristics. It aims to identify associations 
between risk factors associated with stress and disease and comprises 18 questions regarding 
physical and psychosocial conditions experienced or felt in recent weeks. Respondents rate 
the 18 items on a 4-point scale (0-1-2-3), and the cumulative score measures stress levels. 
The PWI-SF scores range from 0 to 54, with higher scores indicating elevated stress levels. A 
score of 27 or more categorizes an individual into the high-risk stress group, 9 to 26 into the 
potential stress group, and 8 or less into the healthy group.

Covariate
Demographic characteristics, socioeconomic status, and lifestyle factors of participants, 
including age, obesity level, daily energy intake, monthly household income, education 
level, smoking experience, and physical activity, were systematically assessed. Obesity levels, 
determined by the body mass index (BMI, kg/m2), were classified into 4 groups: underweight 
(< 18.5 kg/m2), normal weight (18.5 to < 23 kg/m2), overweight (23 to < 25 kg/m2), and obesity 
(25 kg/m2 or higher). Monthly household income was classified into 4 groups: < 1,000,000 
won (Korean currency; 1 million Korean won = 765 USD), 1,000,000 to < 2,000,000 won, 
2,000,000 to < 4,000,000 won, and 4,000,000 won or higher. Education levels were 
segmented into 4 groups: elementary school or less, middle school, high school, and college 
graduate or higher. Smoking status was categorized into 3 groups: never smoked, former 
smoker, and current smoker. Physical activity, assessed by the metabolic equivalent of tasks 
(METs) per day, was divided into three intensity levels: light, moderate, and vigorous.

Statistical analysis
Categorical and continuous data were summarized into frequencies, percentages, means, 
and standard deviations, respectively. The statistical differences between independent groups 
were analyzed using the χ2 test and one-way analysis of variance, followed by Duncan’s post-
hoc test. The distribution of intakes of food groups and nutrients in the MTDS was described 
with the interquartile range (IQR). The MTDS was divided into tertiles, and food group and 
nutrient intakes for each quartile were described in the form of the IQR. Odds ratios (ORs) 
and 95% confidence intervals (CIs) were calculated by logistic regression to analyze the 
association between the MTDS (tertiles) and the prevalence of high-level psychosocial stress 
by gender. All data were processed, and statistical tests were analyzed using SAS 9.4 (SAS 
Institute, Cary, NC, USA).

RESULTS

Comparative analysis of general characteristics according to the tertiles of 
the MTDS
The analysis of the general characteristics of the subjects based on the MTDS tertiles is 
presented in Table 2. The ranges of the MTDS tertile groups for men were T1 (20–33 points), 
T2 (34–37 points), and T3 (38–39 points), while those for women were T1 (20–33 points), 
T2 (34–37 points), and T3 (38–48 points). The PWI-SF score was significantly lower at 
T3 compared to T1 and T2 in men (P = 0.014), and it was significantly lower at T2 and T3 
compared to T1 in women (P = 0.027). There was no statistically significant difference in 
the general characteristics of subjects between the tertile groups for both men and women. 
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However, women in the T3 group exhibited a higher educational level compared to the other 
groups (P = 0.001).

Relationship between the intake of food groups and the MTDS tertiles
The intake of food groups according to the MTDS tertiles is presented in Table 3. The results 
of the energy-adjusted logistic regression analysis revealed that the consumption of whole 
grains, potatoes, fruits, vegetables, legumes, and fish increased with higher MTDS, while 
the consumption of red meat and dairy products decreased in both men and women (P for 
trend < 0.05). Additionally, poultry and alcohol consumption decreased as MTDS decreased 
in men (P for trend < 0.05), whereas P for the trend was not obtained, given the absence of a 
difference in the median value of intake between the tertile groups in women.

Relationship between the nutrition intake and the tertiles of the MTDS
A summary of the energy and nutrient intakes including carbohydrates, proteins, fats, fiber, 
calcium, phosphorus, iron, potassium, natrium, vitamin A, retinol, β-carotene, vitamin E, 
thiamin, riboflavin, niacin, vitamin B6, vitamin C, zinc, folate, ash, and cholesterol according 
to the tertiles of the MTDS is presented in Table 4. As MTDS increased, energy and nutrient 
intakes excluding protein, calcium, phosphorus and riboflavin increased in men (P for trend 
< 0.05) and energy and nutrient intakes excluding fat and retinol increased in women (P for 
trend < 0.05).

262https://doi.org/10.4162/nrp.2024.18.2.257

Mediterranean-type diet and psychosocial stress

https://e-nrp.org

Table 2. General characteristics of study subjects according to the tertiles of the MTDS
Characteristics MTDS

Men (n = 889) P-value1) Women (n = 767) P-value1)

T1 (n = 335) T2 (n = 285) T3 (n = 269) T1 (n = 198) T2 (n = 259) T3 (n = 310)
MTDS range2) 20–33 34–37 38–39 20–33 34–37 38–48
MTDS 30.31 ± 2.46a 35.46 ± 1.10b 40.58 ± 2.37c < 0.001 30.90 ± 2.27a 35.62 ± 1.16b 40.75 ± 2.34c < 0.001
PWI-SF score 21.44 ± 6.97a 20.96 ± 6.45a 19.85 ± 6.79b 0.014 22.56 ± 7.18a 21.17 ± 6.45b 21.00 ± 6.64b 0.027
Age (yrs) 46.91 ± 2.09 47.07 ± 2.13 47.01 ± 2.24 0.644 46.91 ± 2.13 46.8 ± 2.05 46.56 ± 1.93 0.127
BMI (kg/m2) 24.68 ± 2.62 24.67 ± 2.87 24.87 ± 2.51 0.605 23.92 ± 3.09 24.25 ± 2.83 24.07 ± 3.05 0.507
Smoking status 0.372 0.060

None 80 (23.88)2) 74 (25.96) 68 (25.28) 186 (93.94) 255 (98.46) 302 (97.42)
Former smoker 121 (36.12) 108 (37.89) 114 (42.38) 5 (2.53) 1 (0.39) 2 (0.65)
Current smoker 134 (40.00) 103 (36.14) 87 (32.34) 7 (3.54) 3 (1.16) 6 (1.94)

Educational level 0.458 0.001
Elementary school or less 13 (3.89) 13 (4.56) 8 (2.97) 16 (8.08) 27 (10.42) 12 (3.87)
Middle school 51 (15.27) 37 (12.98) 34 (12.64) 55 (27.78) 40 (15.44) 73 (23.55)
High school 163 (48.80) 122 (42.81) 127 (47.21) 97 (48.99) 157 (60.62) 169 (54.52)
College or high 107 (32.04) 113 (39.65) 100 (37.17) 30 (15.15) 35 (13.51) 56 (18.06)

Income (10,000 won) 0.278 0.052
< 100 7 (2.10) 12 (4.21) 7 (2.60) 16 (8.08) 17 (6.56) 17 (5.50)
100–200 34 (10.21) 39 (13.68) 28 (10.41) 40 (20.20) 32 (12.36) 38 (12.30)
200–400 191 (57.36) 138 (48.42) 150 (55.76) 101 (51.01) 131 (50.58) 172 (55.66)
≥ 400 101 (30.33) 96 (33.68) 84 (31.23) 41 (20.71) 79 (30.50) 82 (26.54)

Physical activity level 0.626 0.286
Light (METs/day < 20) 87 (25.97) 74 (25.96) 57 (21.19) 38 (19.19) 37 (14.29) 44 (14.19)
Moderate (20 ≤ METs/day < 40) 151 (45.07) 127 (44.56) 124 (46.10) 102 (51.52) 137 (52.90) 181 (58.39)
Vigorous (40 ≤ METs/day) 97 (28.96) 84 (29.47) 88 (32.71) 58 (29.29) 85 (32.82) 85 (27.42)

Values are presented as the mean ± SD or percentages. Bold styled values indicate statistical significance.
MTDS, Mediterranean-type diet score; PWI-SF, psychosocial well-being index-short form; BMI, body mass index; METs, metabolic equivalent of tasks.
a-cDifferent superscript letters are significantly different (P < 0.05 by Duncan post hoc test).
1)Differences between groups were tested using a one-way analysis of variance analysis for continuous variables and a χ2 test for categorical variables.
2)The values are presented as the maximum and minimum of MTDS.



Prevalence of high levels of psychosocial stress according to the MTDS tertiles
Table 5 presents the adjusted OR and 95% CIs for high psychosocial stress from the multiple 
logistic regression analyses by MTDS tertiles. A higher MTDS was significantly associated 
with a lower prevalence of high psychosocial stress and showed a declining trend (P for trend 
= 0.016 for men and 0.026 for women). Men in the highest MTDS tertile had a 41% lower 
OR of high psychosocial stress compared with those in the lowest tertile (OR, 0.59; 95% CI, 
0.38–0.91). Similarly, women in the highest tertile of the MTDS had a 39% lower OR of high 
psychosocial stress compared with those in the lowest tertile (OR, 0.61; 95% CI, 0.40–0.95).

DISCUSSION

This study used data from the third stage (2005–2006) of the KoGES to analyze the 
association between adherence to the Mediterranean diet and psychosocial stress for those 
born between 1955 and 1963, the baby boomer generation. Results showed that higher 
adherence to the Mediterranean diet was associated with a lower prevalence of high levels of 
psychosocial stress.

Psychosocial stress plays an important role in physiological processes, contributing to 
adverse health outcomes. Chronic psychosocial stress has the potential to elevate the risk of 
mental health issues, such as depression [26], as well as aging, obesity, metabolic syndrome, 
type 2 diabetes, cardiovascular disease, stroke, Alzheimer’s disease, and cancer [27-30]. 
In earlier studies, Mohan et al. [28] suggested that the prevention and treatment of cancer 
should aim to reduce stress and stress-induced lifestyle behaviors while Sparrenberger et al. 
[29] suggested that chronic stress is a cause of sustained elevated blood pressure. In addition, 
psychosocial stress has been shown to have a significant impact on C-reactive protein, a 
strong marker of systemic inflammation associated with several disease conditions, including 
malignancy [30].
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Table 3. Food group intake frequency (servings/week) for the tertiles of the MTDS
MTDS component MTDS

Men (n = 890) P for  
trend1)

Women (n = 769) P for  
trend1)T1 (n = 335) T2 (n = 286) T3 (n = 269) T1 (n = 198) T2 (n = 259) T3 (n = 310)

Whole grains 
(servings/week)

0.00 
(0.00–0.23)1)

0.58 
(0.00–21.00)

21.00 
(7.00–21.23)

0.014 0.00 
(0.00–0.00)

0.00 
(0.00–14.00)

14.00 
(0.23–21.00)

0.046

Potatoes 
(servings/week)

0.75 
(0.23–1.50)

0.87 
(0.29–1.50)

1.50 
(0.75–3.50)

0.009 0.75 
(0.23–1.50)

1.50 
(0.35–2.25)

2.00 
(0.87–3.50)

0.008

Fruits (servings/week) 2.71 (1.77–3.74) 3.38 (2.15–4.50) 3.65 (2.65–5.00) 0.006 3.62 (2.38–5.06) 4.10 (2.88–5.75) 4.70 (3.40–6.50) 0.011
Vegetables 
(servings/week)

21.34 
(13.34–26.83)

21.19 
(16.62–31.28)

23.48 
(17.80–32.78)

0.020 19.41 
(13.41–29.51)

24.03 
(18.34–34.75)

27.22 
(20.53–37.72)

0.008

Legumes 
(servings/week)

3.75 
(2.66–6.98)

5.58 
(3.75–8.75)

6.75 
(4.50–8.75)

0.005 3.00 
(2.25–5.25)

5.00 
(3.00–8.00)

5.75 
(4.08–8.16)

0.008

Fish (servings/week) 4.22 (2.48–6.54) 5.00 (3.19–7.20) 5.78 (3.76–7.97) 0.005 2.91 (1.79–4.90) 4.41 (2.50–6.87) 5.54 (3.75–8.10) 0.008
Red meat 
(servings/week)

2.55 
(1.45–3.88)

2.20 
(1.16–3.41)

1.63 
(0.87–2.90)

0.005 1.40 
(0.70–2.48)

1.33 
(0.70–2.21)

0.93 
(0.52–1.69)

0.029

Poultry 
(servings/week)

0.35 
(0.23–0.87)

0.35 
(0.23–0.58)

0.23 
(0.12–0.58)

0.016 0.23 
(0.12–0.58)

0.23 
(0.12–0.58)

0.23 
(0.00–0.35)

-2)

Dairy products 
(servings/week)

3.73 
(1.50–7.00)

3.50 
(0.93–7.00)

1.50 
(0.23–5.00)

0.011 5.58 (3.00–8.50) 5.00 (1.50–8.16) 3.50 (1.50–8.50) 0.018

Alcohol (mL/day) 94.06 
(10.85–247.45)

57.09 
(0.00–166.54)

49.46 
(0.00–143.65)

0.008 0.00 
(0.00–17.10)

0.00 
(0.00–7.50)

0.00 
(0.00–5.13)

-2)

Values are presented as the interquartile range. Bold styled values indicate statistical significance.
MTDS, Mediterranean-type diet score.
1)P for the trend was obtained from logistic regression model analysis adjusted for energy intake (kcal/day) and age (yrs).
2)No values were obtained as there were no differences in the median value of food group intake between the tertile group.



Evidence has consistently shown that diet can play an important role in brain health and 
can influence mental health and cognitive function [31-33]. Inflammation is a risk factor 
for depression, psychosis, and other major mental illnesses [34]. Inflammation is typically 
triggered by stress, and different types of stressors, such as psychosocial stress or lifestyle 
factors, including physiological and physical inactivity and smoking, can lead to increased 
inflammatory activity [35]. Individuals with inflammatory dietary patterns are at a greater 
risk of developing depression over time [36]. Adopting a healthy dietary pattern, such as 
the Mediterranean diet, has been shown to reduce systemic inflammation [37,38]. Oxidative 
stress, an imbalance of oxidative and antioxidant processes, can cause cellular damage to 
lipids, proteins, and DNA, and persistent oxidative stress has been implicated as a potential 
mechanistic pathway for depression and other mental health disorders [39]. The anti-
inflammatory effects of the Mediterranean diet can reduce the levels of products associated 
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Table 4. Nutrient intake IQR for the tertiles of the MTDS
Nutrients MTDS

Men (n = 889) P for 
trend1)

Women (n = 767) P for 
trend1)T1 (n = 335) T2 (n = 285) T3 (n = 269) T1 (n = 198) T2 (n = 259) T3 (n = 310)

Energy (kcal/day) 1,949.2 
(1,666.7–2,271.7)

2,038.0 
(1,713.8–2,371.5)

2,015.3 
(1,726.8–2,370.5)

0.017 1,651.8 
(1,324.0–1,969.2)

1,738.9 
(1,484.3–2,033.6)

1,813.6 
(1,547.3–2,099.5)

0.004

Carbohydrate (g/
day)

329.23 
(288.12–390.80)

356.61 
(306.26–418.34)

359.41 
(312.07–428.36)

0.010 293.22 
(242.60–343.62)

309.14 
(264.46–372.25)

332.74 
(282.70–377.15)

0.012

Protein (g/day) 64.72 
(54.45–77.79)

65.05 
(55.19–79.63)

64.83 
(54.92–75.92)

0.268 54.26 
(43.65–64.69)

56.64 
(47.13–69.10)

58.83 
(47.99–69.83)

0.009

Fat (g/day) 35.77 
(25.99–45.99)

34.29 
(24.56–43.21)

30.37 
(22.82–39.85)

0.016 24.47 
(19.74–34.87)

26.38 
(19.62–34.99)

25.23 
(18.53–32.69)

0.194

Fiber (g/day) 5.41 (4.38–6.65) 6.15 (5.07–7.73) 6.58 (5.43–7.95) 0.005 4.95 (4.00–6.69) 5.87 (4.66–7.32) 6.28 (4.97–8.05) 0.008
Calcium (mg/day) 404.73 

(303.63–512.89)
434.90 

(327.63–559.43)
415.98 

(313.49–566.03)
0.224 373.19 

(288.35–487.80)
419.78 

(311.71–564.57)
431.75 

(327.56–597.65)
0.009

Phosphorus (mg/
day)

967.60 
(806.8–1,150.1)

991.98 
(837.5–1,184.7)

975.80 
(832.3–1,182.7)

0.266 829.04 
(685.92–1,012.72)

862.89 
(743.69–1,076.39)

924.39 
(751.64–1,098.78)

0.014

Iron (mg/day) 9.39 (7.70–11.47) 10.35 (8.46–12.67)10.80 (9.04–13.39) 0.006 8.56 (6.76–10.32) 9.59 (7.83–11.68) 10.28 (8.56–12.55) 0.008
Potassium (mg/day) 2,371.8 

(1,929.0–2,813.9)
2,489.8 

(2,058.7–3,176.1)
2,632.2 

(2,086.1–3,271.9)
0.005 2,135.7 

(1,618.4–2,585.2)
2,327.3 

(1,897.7–3,047.4)
2,535.0 

(2,005.6–3,186.7)
0.010

Natrium (mg/day) 2,694.6 
(1,959.4–3,306.7)

2,956.5 
(2,355.7–3,659.9)

3,016.0 
(2,278.7–3,803.9)

0.008 1,978.9 
(1,290.3–2,832.2)

2,425.2 
(1,641.2–3,156.5)

2,383.6 
(1,789.7–3,190.8)

0.016

Vitamin A (R.E) 413.18 
(308.84–523.53)

434.91 
(336.47–593.50)

448.37 
(346.26–630.37)

0.005 331.74 
(253.9–485.71)

388.23 
(294.47–579.03)

455.99 
(332.11–635.69)

0.010

Retinol (µg/day) 68.98 
(43.08–95.79)

60.52 
(40.82–91.56)

52.14 
(32.14–80.96)

0.005 58.40 
(35.38–87.34)

55.16 
(34.27–90.43)

60.05 
(34.81–89.38)

0.570

β-carotene (µg/day) 1,922.4 
(1,422.1–2,509.7)

2,092.6 
(1,605.5–2,890.2)

2,308.1 
(1,712.2–3,142.2)

0.005 1,597.8 
(1,081.3–2,336.5)

1,935.0 
(1,421.4–2,890.5)

2,249.5 
(1,593.0–3,099.4)

0.009

Vitamin E (mg/day) 8.21 (6.58–10.18) 8.61 (6.80–11.25) 9.31 (7.23–11.68) 0.006 6.98 (5.43–9.55) 7.92 (6.12–10.36) 8.69 (6.98–11.31) 0.009
Thiamin (mg/day) 1.13 (0.93–1.35) 1.15 (0.96–1.40) 1.15 (0.92–1.40) 0.015 0.90 (0.73–1.08) 0.95 (0.83–1.18) 1.00 (0.84–1.22) 0.009
Riboflavin (mg/day) 0.99 (0.81–1.22) 1.01 (0.82–1.25) 0.96 (0.77–1.24) 0.077 0.84 (0.67–1.08) 0.91 (0.70–1.18) 0.92 (0.74–1.17) 0.009
Niacin (mg/day) 15.72 

(12.94–18.58)
16.10 

(13.73–19.33)
16.57 

(14.13–19.63)
0.005 12.10 

(10.10–15.06)
13.60 

(11.49–16.77)
14.28 

(12.07–16.62)
0.008

Vitamin B6 (mg/day) 1.62 (1.35–1.92) 1.69 (1.44–2.02) 1.73 (1.47–2.10) 0.005 1.38 (1.13–1.68) 1.52 (1.27–1.81) 1.62 (1.35–1.96) 0.008
Vitamin C (mg/day) 90.66 

(69.90–117.42)
105.11 

(78.42–144.33)
112.29 

(89.87–153.52)
0.006 92.35 

(69.13–129.06)
112.28 

(86.59–156.23)
127.91 

(95.7–168.72)
0.009

Zinc (µg/day) 8.07 (6.80–9.57) 8.43 (7.27–10.36) 8.54 (7.29–10.30) 0.007 6.85 (5.70–8.28) 7.28 (6.05–8.85) 7.78 (6.24–9.08) 0.010
Folate (µg/day) 196.54 

(158.22–254.12)
219.26 

(183.51–273.10)
226.16 

(179.11–290.84)
0.007 179.75 

(136.06–237.87)
210.33 

(162.70–264.77)
226.29 

(173.82–297.53)
0.008

Ash (mg/day) 15.07 
(11.88–18.07)

16.14 
(13.21–19.99)

16.51 
(12.74–20.35)

0.006 12.03 
(9.52–14.77)

13.58 
(10.87–17.42)

14.29 
(11.83–17.27)

0.008

Cholesterol (mg/day) 168.96 
(121.56–238.53)

165.65 
(116.91–224.97)

155.21 
(108.92–222.59)

0.007 133.31 
(93.42–187.06)

143.61 
(92.65–205.24)

150.07 
(107.37–217.56)

0.008

Values are presented as the IQR. Bold styled values indicate statistical significance.
IQR, interquartile range; MTDS, Mediterranean-type diet score.
1)P for trends obtained from logistic regression model analysis. Nutrients except energy were adjusted for energy intake (kcal/day) and age (yrs).



with oxidative damage, increase total antioxidant capacity and antioxidant levels, normalize 
neurotransmitter production, and positively affect mood [40].

The Mediterranean diet is characterized by plant-based components, including fruits, 
vegetables, whole grains, and legumes, ensuring a substantial intake of fiber, potassium, 
flavonoids, and carotenoids. These bioactive compounds contribute to the positive effects 
on metabolic health and cognitive function provided by this diet [41]. Our study revealed 
a positive association between an enhanced adherence to the Mediterranean diet and the 
augmented consumption of plant-based foods and fish. Additionally, this heightened 
adherence resulted in an increased intake of fiber, vitamins, and minerals. Fiber, which 
is abundant in plant-based diets, has been shown to reduce inflammatory responses to 
lipopolysaccharides, which are pro-inflammatory bacterial components that can pass 
through the intestinal mucosa and trigger local and systemic inflammatory responses 
[42]. A diet rich in plant-derived foods may also increase the intake of minerals, vitamins, 
and polyphenols that play a role in antioxidant cellular defense for brain health [43]. In 
a systematic review, most studies found a positive effect of fruit and/or vegetable intake 
on mental health [44]. A prominent research discovery and hypothesis concerning the 
relationship of an individual's dietary and nutrient intake with depression involves the 
metabolism of homocysteine facilitated by the B vitamins [45]. The decreased intake of B 
vitamins may contribute to the mechanisms involved in the etiology of depression by causing 
homocysteine accumulation and decreased monoamine synthesis in the brain [46]. N-3 
fatty acids have anti-inflammatory effects and inhibit the production of pro-inflammatory 
cytokines [47], making them one of the most studied nutrients in the field of depression, 
along with the B vitamins. Healthy fat characteristic of the Mediterranean diet, such as mono- 
and polyunsaturated fatty acids found in olive oil, fish, seeds, and nuts, have been shown to 
play an active role in brain cells. A cohort study of fish and n-3 fatty acids consumption and 
depression in Japan suggested that moderate fish consumption may be recommended for the 
prevention of major depressive disorders in older adults [48].
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Table 5. The association between the tertiles of the MTDS and high level of psychosocial stress1)

Characteristics MTDS P for trend2)

T1 (reference) T2 T3
Men (n = 889)

Number of subjects 335 285 269
Crude 1 0.74 (0.50–1.08) 0.54 (0.36–0.82) 0.003
Model 1 1 0.76 (0.52–1.12) 0.55 (0.37–0.84) 0.005
Model 2 1 0.77 (0.51–1.15) 0.59 (0.38–0.91) 0.016

Women (n = 767)
Number of subjects 198 259 310

Crude 1 0.66 (0.44–1.01) 0.53 (0.35–0.80) 0.003
Model 1 1 0.69 (0.45–1.06) 0.57 (0.37–0.87) 0.010
Model 2 1 0.72 (0.46–1.12) 0.61 (0.40–0.95) 0.026

Values are presented as odds ratio (95% confidence interval). Bold styled values indicate statistical significance.
Model 1 was adjusted for age (yrs), and energy intake (kcal/day). Model 2 was adjusted for age (yrs), energy intake 
(kcal/day), education level (primary school or less, middle school, high school, and college graduate or higher), 
monthly household income (< 1,000,000 won (Korean currency; 1 million Korean won = 765 USD), 1,000,000 to 
< 2,000,000 won, 2,000,000 to < 4,000,000 won, and 4,000,000 won or higher), physical activity level (light, 
moderate, and vigorous activity), smoking status (never, former, and current smoker), obesity (underweight [< 18.5 
kg/m2], normal [18.5 to < 23 kg/m2], overweight [23 to < 25 kg/m2], and obesity 25 kg/m2 or higher]).
PWI-SF, psychosocial well-being index-short form; MTDS, Mediterranean-type diet score.
1)High levels of psychosocial stress were defined as scores of 27 or higher on the PWI-SF questionnaire, while 
scores below that threshold were considered part of the reference group [25].
2)P for trend was obtained from logistic regression model analysis.



Our study has several limitations. This study is a cross-sectional study. Hence, it is difficult to 
determine a causal relationship between the Mediterranean diet and stress reduction. Dietary 
assessments may underestimate or overestimate the dietary intake due to recall and social 
desirability bias. The psychosocial stress was estimated using self-administered structured 
questionnaires. Therefore, measurement errors or misclassifications could contribute to 
some degree of residual confounding. Nevertheless, this study represents the first study of the 
association between the Mediterranean diet and stress in aging Korean baby boomers. The 
findings suggest that adherence to a Mediterranean diet may be beneficial in reducing stress.

In conclusion, promoting adherence to a Mediterranean diet among baby boomers could 
positively impact healthy aging, consequently benefiting the nation. Hence, future studies 
should explore effective dietary interventions to encourage adherence to the Mediterranean 
diet among baby boomers.
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