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Abstract: Background/Objectives: The Mediterranean dietary pattern (MedDiet) has numerous
health benefits, particularly in preventing chronic diseases and improving well-being. Given the
ageing population, understanding its impact on older adults’ physical health is essential. This
study examines how adherence to the MedDiet influences the physical component (Comp-p) of
health-related quality of life (HRQoL) across various age groups, providing insights for tailored
dietary interventions. Methods: A cross-sectional study was conducted with active adults aged 41–80,
categorised into four age groups (41–50, n = 116; 51–60, n = 225; 61–70, n = 135; 71–80, n = 44). Data
were collected using the SF-36 and MEDAS questionnaires. Com-p scores were analysed based on
MedDiet adherence (poor or good) and age. Results: In the 71–80 age group, a significant correlation
was found between Comp-P and MedDiet adherence (r = 0.367, p = 0.014), with significantly higher
Com-P scores in the good adherence group (50.10 ± 7.39) compared to the poor group (44.46 ± 7.73;
p = 0.015; d = 0.74). The loss of adherence to the Mediterranean diet in this age group was attributed
to low consumption of vegetables (36.36%), tree nuts (47.73%), legumes (50.00%), fish (52.27%), and
fruit (56.82%). Conclusions: In individuals aged 71–80, lower adherence to the Mediterranean diet
is associated with a decline in self-perceived physical health, attributed to the reduced intake of
fresh vegetables, legumes, fish, and fruit. These findings emphasise the importance of promoting
Mediterranean dietary adherence in later life to maintain optimal physical well-being.
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1. Introduction

The increase in life expectancy presents a significant challenge for society, which
must address increasing healthcare costs, and for individuals, who must take measures to
prevent disability or chronic illness to maintain independence and quality of life [1]. Health-
related quality of life (HRQoL) is often used as a key indicator for monitoring population
health [2], as even minor subjective changes in physical or mental health can be highly
significant for many older adults with one or more chronic conditions [3]. HRQoL is a
multidimensional construct that reflects an individual’s self-perceived mental and physical
health in relation to their overall quality of life [4,5]. Improving HRQoL is a primary goal
of healthcare systems during the ageing process, as it provides valuable health insights
into both individual and population levels [6]. It is frequently assessed using self-reported
questionnaires such as the SF-36 or its short version, the SF-12 [7].

The physical component of HRQoL, which includes physical health and physical
functioning, tends to decline with age due to changes in skeletal muscle and body composi-
tion [1]. These changes lead to reduced functional ability and limitations in performing
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activities of daily living [5,7]. Most research on HRQoL has primarily focused on the role
of physical activity (PA) habits, rather than dietary patterns. Nevertheless, a proper nutri-
tional status plays a critical role in the prevention or delay of ageing-related disease [8]. An
unhealthy diet impairs physiological function and increases disease risk while improving
diet is key to enhancing immune, cognitive, and overall physiological health [9].

The Mediterranean diet (MedDiet) was first described by Ancel Keys in the 1960s
as a diet low in saturated fat and rich in vegetable oils, characteristic of Greece and
southern Italy [10]. This dietary pattern is commonly defined by high intakes of extra-virgin
olive oil, leafy green vegetables, fruits, cereals, nuts, and legumes, along with moderate
consumption of fish, other meats, dairy products, and red wine, and limited intake of eggs
and sweets [10]. According to the scientific literature, the MedDiet includes three to nine
servings of vegetables, one to two servings of fruit, one to thirteen servings of cereals, and
1.5 to 8 servings of olive oil per day [10]. Its approximate energy content is 9.3 MJ/day,
with around 37% of energy from total fat (19% from monounsaturated fatty acids (MUFAs),
5% from polyunsaturated fatty acids (PUFAs), and 9% from saturated fatty acids (SFAs)),
15% from protein, and 43% from carbohydrates [10]. These characteristics, together with a
relatively high average flavonoid intake of approximately 344.9 mg per day and ease of
adherence, particularly among older adults, contribute to the MedDiet’s health benefits,
including reduced risks of cardiovascular disease and cancer, as well as improved cognitive
health [8–10].

Although current evidence suggests a positive association between MedDiet adher-
ence and HRQoL [9,11–13], this relationship remains unclear due to the heterogeneity of
the samples in terms of age, culture, pathologies, and lifestyles, as well as the different
questionnaires used. In the Spanish context, only a few studies have focused specifically
on middle-aged adults [14–17] or older adults [3,18,19]. While these studies consistently
used the SF-36 questionnaire to assess HRQoL, none of them used the same tool to eval-
uate diet patterns, adding further variability to the findings. Despite this, all studies
confirmed a positive association between the MedDiet adherence and HRQoL, though
none investigated which specific dietary elements might contribute to this relationship. On
the other hand, older adults who follow the MedDiet also tend to have higher levels of PA,
a confounding variable that is not always controlled in studies but positively influences
HRQoL outcomes [13,20]. Despite the benefits of the MedDiet, both the Spanish population
and other Mediterranean populations are currently moving away from traditional dietary
patterns due to the influence of Westernised diets and lifestyle changes, particularly among
younger individuals. In this sense, several studies have reported an increased contribution
of animal products and sugars to overall intake. Meat and meat product consumption
exceeds recommendations, while the intake of cereals, vegetables, fruits, and legumes falls
below recommended levels for the Spanish population [8,13,21,22]. This trend also extends
to older adults, who seem to be losing eating habits such as the consumption of extra virgin
olive oil, vegetables, fruit, legumes, and nuts [12].

Once the problem approach has been outlined, our initial hypothesis suggests that
the progressive decline in the physical component of HRQoL is age-dependent but less
pronounced in individuals with higher adherence to the Mediterranean diet. Additionally,
this adherence may vary across age groups, not only in overall scores but also in terms
of which specific dietary habits are maintained or abandoned with age. Therefore, the
aims of the present study are two-fold: (1) to analyse the association between adherence
to the Mediterranean diet pattern and the physical component of health-related quality of
life across various age groups of active older adults, and (2) to examine the differences in
Mediterranean dietary habits between these age groups.

2. Materials and Methods
2.1. Participants and Study Design

The study utilised a cross-sectional, descriptive, and comparative design. Based on
data from the Spanish National Institute of Statistics [23] (https://www.ine.es/ (accessed
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on 10 October 2022)), a sample size of 274 participants was deemed sufficient with a sig-
nificance level (α) of 0.05 and a two-tailed confidence interval of 90%. Three inclusion
criteria were established: being between 41 and 85 years old, maintaining an active lifestyle
in line with WHO physical activity recommendations, and being healthy without any
conditions that limit daily activities [8,10,24]. Of the initial 553 participants from vari-
ous regions of Spain, 33 were excluded because they did not meet the inclusion criteria
or did not complete the questionnaires accurately. This resulted in a final sample size of
520 participants, grouped into the following age ranges: 41–50, 51–60, 61–70, and
71–80 years old [24]. Participants were recruited randomly over a three-month period
and invited to participate voluntarily after giving informed consent. They were thoroughly
informed of the aims of the study and strict confidentiality of their data was ensured. The
study adhered to the ethical principles outlined in the Declaration of Helsinki and was ap-
proved by the University of Granada’s Research Ethics Committee (code 1230/CEIH/2020,
13 January 2020).

Three inclusion criteria were established: being between 41 and 85 years old, main-
taining an active lifestyle in line with WHO physical activity recommendations, and being
healthy without any conditions that limit daily activities.

Baseline characteristics of the participants according to age group and sex are shown
in Table 1.

Table 1. Sample characteristics according to age groups and sex.

n = 520
41–50

(n = 116)
51–60

(n = 225)
61–70

(n = 135)
71–80

(n = 44)
M W psex M W psex M W psex M W psex Pgroup

Distribution n 66 50 - 173 52 - 102 33 - 28 16 - -
% 56.89 43.10 0.167 76.88 23.11 0.001 75.55 24.44 0.001 63.63 36.36 0.006 0.005

Age (years) Mean 45.58 45.50 0.952 55.69 55.29 0.461 63.21 63.39 0.688 73.86 71.81 0.007 0.001
SD 2.55 2.74 - 2.68 2.87 - 2.73 2.83 - 2.90 2.83 - -

Height (m) Mean 1.77 1.64 0.001 1.74 1.60 0.001 1.73 1.60 0.001 1.70 1.58 0.001 0.001
SD 7.66 7.31 - 7.51 9.60 - 7.77 6.31 - 7.21 4.76 - -

Weight (kg) Mean 82.69 62.8 0.001 81.46 62.52 0.001 79.69 67.1 0.001 75.78 69.09 0.100 0.149
SD 12.55 15.13 - 12.13 9.19 - 10.82 14.64 - 8.00 12.31 - -

BMI
(kg/m2)

Mean 26.31 23.30 0.001 26.72 24.52 0.001 26.69 26.00 0.175 26.23 27.71 0.537 0.002
SD 4.19 5.46 - 4.36 4.23 - 4.33 5.55 - 3.22 5.34 - -

SD: standard deviation; M: man: W: woman.

2.2. Instruments

An ad-hoc questionnaire collected sociodemographic information, including age,
gender, weight, and height, which were used to calculate BMI.

Active life was verified using the Spanish version of the Rapid Assessment of Physi-
cal Activity Questionnaire (RAPA-Q) [25], a validated and user-friendly tool specifically
designed for older adults. This seven-item questionnaire can be answered with “yes” or
“no” and effectively determines PA levels. Following the WHO recommendations for
cardiovascular health benefits [26], participants engaging in more than 150 min per week
of moderate activities or 75 min of vigorous activities were classified as active, while others
were categorised as non-active. Only active participants were included in this study.

The Spanish version of the SF-36 questionnaire [27] was used to assess HRQoL. This
tool has demonstrated validity and high reliability, and it is widely used in older adult
populations [28–30]. It is composed of eight domains: physical function (10 items, α = 0.93),
physical role (4 items, α = 0.95), bodily pain (2 items, α = 0.87), general health (5 items,
α = 0.79), vitality (4 items, α = 0.85), social function (2 items, α = 0.72), emotional role
(3 items, α = 0.91), and mental health (5 items, α = 0.85). Each domain is scored on a scale
from 0 to 100, with higher scores indicating better health status. Additionally, it provides
two summary scores: the physical component (Comp-P) and the mental component (Comp-
M), calculated using population-specific weights for Spain [31,32]. The cut-off points for
classifying these components into two levels were based on median values from Spanish
population norms, adjusted by age and gender [31,32]. In this study, the Cronbach’s α

coefficients for the SF-36 exceeded 0.75, indicating satisfactory internal consistency.



Nutrients 2024, 16, 3877 4 of 11

To quantitatively estimate adherence to the MedDiet, the validated Mediterranean Diet
Adherence Screener (MEDAS) [33] was used. This questionnaire, originally derived from a
validated food frequency questionnaire (FFQ, r = 0.52; p < 0.001), was designed to evaluate
the impact of the MedDiet on the primary prevention of cardiovascular diseases [33–36].
MEDAS consists of 14 items, with 12 focusing on the frequency of consumption of key
foods (olive oil, wine, fruits, vegetables, fish, legumes, nuts, meat and its derivatives,
poultry, butter, pastries, and carbonated/sweetened beverages), and the remaining 2 items
assess specific characteristic of the MetDiet, the use of olive oil as cooking fat, and the
consumption of chicken [37]. Each affirmative response is awarded one point, with a score
of 10 or higher indicating good adherence to the MedDiet, while scores below 10 reflect
poor adherence [38]. Based on this, two groups were established, good and poor adherence
to the MedDiet.

2.3. Statistical Analysis

Statistical analyses were conducted using R statistical software (v 4.1.2., R Core Team,
Vienna, Austria). The Kolmogorov–Smirnov test with Lilliefors correction was applied to
assess the normality of the variables, while homoscedasticity was checked using Levene’s
test. Descriptive statistics are presented as means ± standard deviations (SDs) or frequen-
cies. For comparisons of continuous variables between groups, the parametric T-test and
one-way ANOVA test were applied, with effect size calculated using Cohen’s d index.
The Pearson chi-square test was used to compare categorical variables. Spearman’s rho
correlation coefficient was employed for bivariate correlations. The internal reliability of
the instruments was evaluated using Cronbach’s Alpha. All p-values were two-tailed, with
statistical significance set at p ≤ 0.05.

3. Results

As shown in Table 1, significant differences (p ≤ 0.05) were found when comparing
height and BMI across age groups, with the largest differences observed between the 41–50
and 71–80 age groups.

Table 2 and Figure 1 present a comparison of Comp-p scores between age groups in
relation to adherence to the Mediterranean diet. The lowest Com-P scores were observed
in the 61–70 and 71–80 age groups. With regard to adherence to the MedDiet, significant
differences were observed solely in the 71–80 age group (p = 0.015, d = 0.74), wherein
participants with good adherence exhibited a higher Comp-P (50.10 ± 7.39) than those with
poor adherence (44.46 ± 7.73). No significant differences were identified in the remaining
age groups.

Table 2. Physical component score by levels of adherence to MedDiet and age groups.

Age
Group Good Adherence MedDiet Poor Adherence MedDiet Sig. Effect Size

Distribution
n, %

Comp-p
Score

M(SD)

Distribution
n, %

Comp-p
Score

M(SD)
p d CI

41–50 37, 31.90 52.30(7.72) 79, 68.10 52.39(6.81) 0.868 0.01 (−0.38, 0.40)
51–60 98, 43.96 51.42(7.36) 127, 56.44 51.35(6.79) 0.750 0.01 (−0.27, 0.25)
61–70 57, 42.22 48.06(7.94) 78, 57.78 48.78(7.26) 0.733 0.09 (−0.25, 0.44)
71–80 18, 40.91 50.10(7.39) 26, 59.09 44.46(7.73) 0.015 0.74 (0.12, 1.36)

M: mean; SD: standard deviation; d: Cohen’s d; CI: confidence interval.

The analysis of the correlation between the physical component of HRQoL (Com-p),
MedDiet adherence, and age is presented in Table 3 and Figure 2. A significant correlation
between Com-p and MedDiet adherence was only found in the 71–80 age group (r = 0.367,
p = 0.014). Between Comp-p and age by MedDiet adherence, both groups presented
significant correlations, being higher in poor adherence group (r = −0.29, p = 0.035).
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The correlation analysis between the physical component of HRQoL (Com-p), MedDiet
adherence, and age is summarised in Table 3 and Figure 2. A significant positive correlation
between Com-p and MedDiet adherence was found only in the 71–80 age group (r = 0.367,
p = 0.014). When analysing the correlation between Com-p and age by levels of MedDiet
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adherence, both groups showed significant negative correlations, with a stronger correlation
observed in the poor adherence group (r = −0.29, p = 0.001).

Table 4 and Figure 3 present the percentage of positive responses to each MEDAS item,
both for the total sample and by age group. In the overall sample, the lowest adherence
rates were observed for vegetables (40.07%), fruits (45.74%), tree nuts (47.73%), legumes
(50.00%), fish (52.27%), and fruit consumption (56.82%). Significant differences between
age groups were found only for fruit (p < 0.001) and fish (p = 0.002) consumption, with the
highest percentages observed in the 71–80 age group (56.82% and 52.27%, respectively).

Table 4. Percentage of affirmative responses to MEDAS Questionnaire.

MEDAS Questionnaire All
Age Group Sig. Effect Size41–70 51–60 61–70 71–80

Item Question %
Yes

%
Yes

%
Yes

%
Yes

%
Yes P Cramer´s

V

1 Use of EVOO as the main
culinary lipid 98.48 98.28 98.22 99.26 100 0.556 0.072

2 EVOO >4 tablespoons 50.47 45.69 52.44 49.63 61.36 0.149 0.115
3 Vegetables ≥2 servings/day 40.07 33.62 42.67 42.96 36.36 0.434 0.083
4 Fruits ≥3 servings/day 45.74 30.17 47.11 54.07 56.82 0.001 0.208
5 Red/processed meats <1/day 80.71 79.31 80.89 80.00 86.36 0.558 0.072

6 Butter, cream, margarine
<1/day 95.08 94.83 96.44 93.33 93.18 0.722 0.058

7 Soda drinks <1/day 89.79 88.79 88.89 90.37 97.73 0.074 0.131
8 Wine glasses ≥7/week 18.90 40.52 52.00 49.63 50.00 0.369 0.089
9 Legumes ≥3/week 48.58 40.52 52.00 49.63 50.00 0.369 0.089
10 Fish/seafood ≥3/week 42.91 27.59 48.00 44.44 52.27 0.002 0.189
11 Commercial sweets <2/week 78.07 74.14 79.56 80.00 77.27 0.741 0.056
12 Tree nuts ≥3/week 55.38 58.62 56.89 52.59 47.73 0.414 0.085
13 Poultry more than red meats 75.42 80.17 73.78 74.81 77.27 0.716 0.058
14 Use of sofrito sauce ≥2/week 71.83 72.41 73.78 70.37 65.91 0.635 0.065

Note: EVOO (extra virgin olive oil); MEDAS (Mediterranean Diet Adherence Screener).
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4. Discussion

The aim of this study was to investigate the association between the physical com-
ponent (Comp-p) of health-related quality of life (HRQoL) and adherence to the Mediter-
ranean diet pattern (MedDiet) across various age groups of active older adults, as well as to
examine in detail the differences in Mediterranean dietary habits among these age groups.

The main finding indicated a positive association between MedDiet adherence and
Comp-p only in the 71–80 age group. In this group, individuals with good adherence to
the MedDiet had higher Comp-p scores, reflecting better physical health. In addition, the
negative weak correlation found between Comp-p and age was moderated by MedDiet
adherence. These results suggest that greater adherence to the MedDiet is particularly
important for active individuals aged 71 years and above, as it may mitigate the age-related
decline in physical health, confirming previous studies [20,38,39].

The MedDiet is well known for its benefits in reducing the risk of age-related diseases
by decreasing oxidative stress and inflammation [13,38]. Regarding HRQoL, particularly
its physical components (Comp-P), previous studies have shown an association with
both age [39–42] and MedDiet adherence in older adults, despite the use of different
questionnaires [9,13,39]. Nevertheless, our study found this relation between Comp-P and
MedDiet only in participants aged 71 and above and not in those aged 51–70. Additionally,
the mean Comp-p scores were very similar across the 41–50, 51–60, and 61–70 age groups.
In fact, the negative correlation between the physical component of HRQoL and age was
weak among participants with poor MedDiet adherence but almost twice as strong in those
with good adherence.

To understand these discrepancies, it is important to note that participants in our
sample maintained an active lifestyle, engaging in a weekly amount of PA in line with
WHO recommendations, which was the main methodological difference from previous
studies. The positive correlation between HRQoL and PA is well-documented in the
literature and may mediate the relationship between HRQoL and MedDiet adherence,
potentially slowing the effects of ageing [13].

Muscle mass declines by about 3–8% per decade after the age of 30, with an even
greater rate of decline after age 60; by age 70, individuals may expect to lose up to 50%
of their muscle mass [43]. This involuntary loss of muscle mass, strength, and function,
known as sarcopenia, can lead to functional dependence and disability [44]. Higher levels
of PA, including both resistance and aerobic exercise, can counteract sarcopenia, enhancing
functional fitness and positively affecting the perception of HRQoL [45]. In summary,
despite objective health declines, subjective physical health may be maintained in active
older adults during mid-life and even into later life [46].

Westernised dietary patterns, characterised by excessive calorie intake, high consump-
tion of processed foods, and a reduced intake of fruits and vegetables, are being adopted
worldwide, including in Mediterranean countries [12]. As a result, MedDiet adherence
is being negatively affected, even among older adults [8]. In line with previous studies,
we found that although older adults are aware of how to avoid certain Westernised habits
such as consuming less processed food, sweets or carbonated beverages, their adherence
to the MedDiet is declining due to reduced intake of fresh vegetables, and legumes, fish,
fruit and EVOO [11]. This means giving up its many health benefits. Fruits and vegetables
are rich in fibre, vitamins, minerals, carotenoids and polyphenols, helping to reduce the
risk of type 2 diabetes, cardiovascular disease (CVD) and sarcopenia [38,40]; legumes are a
rich source of essential fatty acids, protein, and fibre, helping in the regulation of glycaemic
levels and reducing CVD risk [40]; nuts, rich in MUFAs, PUFAs, and antioxidants, improve
lipid profiles and slow biologic ageing [38,47]; fish provide omega-3 fatty acids, vitamins,
and essential minerals, supporting heart health and reducing oxidative stress [40]; olive
oil is a main component in the MedDiet, high in MUFAs, polyphenols, and antioxidants,
protecting against CVD, improving cholesterol levels, and reducing inflammation [47].

The lack of consumption of these foods is not necessarily due to a lack of education
or habits, as is often the case in younger populations. Rather, these components of the
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Mediterranean diet are becoming increasingly expensive, making them less accessible to
older adults with lower incomes and mainly consumed by those in the higher socioeco-
nomic group [15,40]. This problem is further compounded by reduced mobility, which
hinders their ability to purchase and transport fresh produce on a daily basis [15].

Limitations and perspective. Notwithstanding the above, the lowest values in Comp-P
in individuals over 70 could also be a result of poor nutrition during their childhood and
adolescence, rather than current dietary habits, as this population was born and grew
up during the post-war period, particularly during the so-called ‘hunger years,’ which
lasted until the late 1960s [48]. This generation experienced inadequate nutrition, which
likely affected their physical development and may still be influencing their current health.
Moreover, this generation began working at an earlier age under more demanding physical
conditions, mainly in the primary sector. This hypothesis is supported by the fact that the
shortest participants in our study were also the oldest. Therefore, results related to this
generation should be interpreted with caution.

Given the cross-sectional design of the study, establishing causality between the
variables analysed is not possible. Longitudinal data are needed for a more detailed and
comprehensive understanding of these relationships. In addition, the absence of objective
measures to assess the variables in this study necessitates a cautious interpretation of the
results. Finally, the sample used in this study, consisting entirely of individuals engaged
in physical activities, makes it difficult to compare the results and generalise the findings.
Further prospective studies are needed to confirm these results, incorporating other factors
such as PA levels and socioeconomic status.

5. Conclusions

In individuals aged 71–80, lower adherence to the Mediterranean diet is associated
with a decline in self-perceived physical health, mainly due to the reduced consumption
of fresh vegetables, legumes, fish, and fruit. These findings highlight the importance of
these foods, provide valuable insights for tailored dietary interventions, and highlight the
critical role of maintaining adherence to the Mediterranean diet, especially in later life, to
mitigate age-related declines in physical health and support overall well-being. Given the
complexity of the relationship between diet and health, promoting lifelong adherence to
the Mediterranean dietary patterns—particularly regular consumption of these key food
groups and preserving traditional recipes from this cultural heritage—along with physical
activity should be prioritised in older adults to preserve functional fitness and quality
of life.

Author Contributions: The study was designed by J.C.-P., A.M.-A. and M.M.-A.; data were collected
and analysed by J.C.-P., A.M.-A. and A.M.-F.; data interpretation and manuscript preparation were
undertaken by J.C.-P., A.M.-A., A.M.-F. and M.M.-A. All authors have read and agreed to the
published version of the manuscript.

Funding: The funding sponsors had no role in the design of the study; in the collection, analysis, or
interpretation of the data; in the writing of the manuscript; or in the decision to publish the results.
This study was funded by the High Council for Sports (CSD), Spanish Ministry of Culture and Sport,
through the NESA NETWORK Spanish Network of Sports Care at Altitude Ref. 19/UPB/23.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Ethics Committee of the University of Granada (protocol code
1230/CEIH/2020, approval date: 13 January 2020).

Informed Consent Statement: All of the volunteers signed informed consent forms to participate in
this study, which was approved by the Ethics Committee of the University of Granada.

Data Availability Statement: There are restrictions on the availability of data for this trial due to
the signed consent agreements around data sharing, which only allow access to external researchers
for studies following the project’s purposes. Requestors wishing to access the trial data used in this
study can make a request to mariscal@ugr.es.



Nutrients 2024, 16, 3877 9 of 11

Acknowledgments: The authors especially thank the participants for their enthusiastic collaboration
and the personnel for their outstanding support and exceptional effort.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Halaweh, H. Correlation between Health-Related Quality of Life and Hand Grip Strength among Older Adults. Exp. Aging Res.

2020, 46, 178–191. [CrossRef] [PubMed]
2. Conde-Pipó, J.; Valenzuela-Barranco, I.; López-Moro, A.; Román-Alconchel, B.; Mariscal-Arcas, M.; Zurita-Ortega, F. Influence of

Alpine Skiing on Health-Related Quality of Life and Physical Self-Concept in Physically Active Adults over 55 Years of Age.
Sports 2022, 10, 153. [CrossRef] [PubMed]

3. Pérez-Tasigchana, R.F.; León-Muñoz, L.M.; López-García, E.; Banegas, J.R.; Rodríguez-Artalejo, F.; Guallar-Castillón, P. Mediter-
ranean diet and health-related quality of life in two cohorts of community-dwelling older adults. PLoS ONE 2016, 11, e0151596.
[CrossRef] [PubMed]

4. Kim, J.; Kang, S.; Kim, D.; Kang, H. Associations of Physical Activity and Handgrip Strength with Health-Related Quality of Life
in Older Korean Cancer Survivors. Cancers 2022, 14, 6067. [CrossRef] [PubMed]

5. Hart, P.D. Grip Strength and Health-Related Quality of Life in U.S. Adult Males. J. Lifestyle Med. 2019, 9, 102–110. [CrossRef]
6. Haraldstad, K.; Rohde, G.; Stea, T.H.; Lohne-Seiler, H.; Hetlelid, K.; Paulsen, G.; Berntsen, S. Changes in health-related quality of

life in elderly men after 12 weeks of strength training. Eur. Rev. Aging Phys. Act. 2017, 14, 8. [CrossRef]
7. Samuel, D.; Rowe, P.; Hood, V.; Nicol, A. The relationships between muscle strength, biomechanical functional moments and

health-related quality of life in non-elite older adults. Age Ageing 2012, 41, 224–230. [CrossRef]
8. Conde-Pipó, J.; Bouzas, C.; Zurita-Ortega, F.; Olea-Serrano, F.; Tur, J.A.; Mariscal-Arcas, M. Adherence to a Mediterranean Diet

Pattern, Physical Activity, and Physical Self-Concept in Spanish Older Adults. Nutrients 2022, 14, 2404. [CrossRef]
9. Vajdi, M.; Farhangi, M.A. A systematic review of the association between dietary patterns and health-related quality of life. Health

Qual. Life Outcomes 2020, 18, 337. [CrossRef]
10. Bouzas, C.; Bibiloni, M.D.M.; Julibert, A.; Ruiz-Canela, M.; Salas-Salvadó, J.; Corella, D.; Zomeño, M.D.; Romaguera, D.; Vioque,

J.; Alonso-Gómez, Á.M.; et al. Adherence to the mediterranean lifestyle and desired body weight loss in a mediterranean adult
population with overweight: A predimed-plus study. Nutrients 2020, 12, 2114. [CrossRef]

11. Juton, C.; Berruezo, P.; Rajmil, L.; Lerin, C.; Fíto, M.; Homs, C.; Según, G.; Gómez, S.F.; Schröder, H. Prospective Association
between Adherence to the Mediterranean Diet and Health-Related Quality of Life in Spanish Children. Nutrients 2022, 14, 5304.
[CrossRef]

12. Kontopoulou, L.; Kotsiou, O.S.; Tourlakopoulos, K.; Karpetas, G.; Paraskevadaki, E.V.; Malli, F.; Pantazopoulos, I.; Daniil, Z.;
Gourgoulianis, K.I. Physical Health-Related Quality of Life in Relation to Mediterranean Diet Adherence in a Sample of Greek
Asthma Patients: A Pilot Study. J. Pers. Med. 2023, 13, 1512. [CrossRef] [PubMed]

13. Mantzorou, M.; Mentzelou, M.; Vasios, G.K.; Kontogiorgis, C.; Antasouras, G.; Vadikolias, K.; Psara, E.; Vorvolakos, T.; Poulios, E.;
Serdari, A.; et al. Mediterranean Diet Adherence Is Associated with Favorable Health-Related Quality of Life, Physical Activity,
and Sleep Quality in a Community-Dwelling Greek Older Population. Antioxidants 2023, 12, 983. [CrossRef]

14. Ribot-Rodríguez, R.; Higuera-Gómez, A.; San-Cristobal, R.; Micó, V.; Martínez, J.A. Comparison of Seven Healthy Lifestyle Scores
Cardiometabolic Health: Age, Sex, and Lifestyle Interactions in the NutrIMDEA Web-Based Study. J. Epidemiol. Glob. Health 2023,
13, 653–663. [CrossRef] [PubMed]

15. Henríquez Sánchez, P.; Ruano, C.; de Irala, J.; Ruiz-Canela, M.; Martínez-González, M.A.; Sánchez-Villegas, A. Adherence to the
Mediterranean diet and quality of life in the SUN Project. Eur. J. Clin. Nutr. 2012, 66, 360–368. [CrossRef] [PubMed]

16. López-Olivares, M.; Sapp, P.; Riley, T.M.; Kris-Etherton, P.M.; Enrique-Mirón, C.; Nestares, T.; Davis, K.M. A Mediterranean
Dietary Pattern Is Associated with Greater Participation in Physical Activity and Better Health-Related Quality of Life among
Students and Professors at the Melilla Campus (University of Granada). Nutrients 2023, 15, 3971. [CrossRef]

17. Evaristo, O.S.; Moreira, C.; Lopes, L.; Abreu, S.; Agostinis-Sobrinho, C.; Oliveira-Santos, J.; Póvoas, S.; Oliveira, A.; Santos, R.;
Mota, J. Associations between physical fitness and adherence to the Mediterranean diet with health-related quality of life in
adolescents: Results from the LabMed Physical Activity Study. Eur. J. Public Health 2018, 28, 631–635. [CrossRef]

18. Conde-Pipó, J.; Mora-Fernández, A.; González-Ruiz, J.; Rienda-Contreras, R.; Araya, S.; Mariscal-Arcas, M. Self-perceived
muscular strength, physical activity, and Mediterranean Diet: Impact on health-related quality of life in older adults. Clin. Nutr.
Open Sci. 2024, 55, 69–78. [CrossRef]

19. Galilea-Zabalza, I.; Buil-Cosiales, P.; Salas-Salvadó, J.; Toledo, E.; Ortega-Azorín, C.; Díez-Espino, J.; Vázquez-Ruiz, Z.; Zomeño,
M.D.; Vioque, J.; Martínez, J.A.; et al. Mediterranean diet and quality of life: Baseline cross-sectional analysis of the PREDIMED-
PLUS trial. PLoS ONE 2018, 13, e0198974. [CrossRef]

20. Saadeh, M.; Prinelli, F.; Vetrano, D.L.; Xu, W.; Welmer, A.-K.; Dekhtyar, S.; Fratiglioni, L.; Calderón-Larrañaga, A. Mobility and
muscle strength trajectories in old age: The beneficial effect of Mediterranean diet in combination with physical activity and
social support. Int. J. Behav. Nutr. Phys. Act. 2021, 18, 120. [CrossRef]

https://doi.org/10.1080/0361073X.2020.1716157
https://www.ncbi.nlm.nih.gov/pubmed/31928183
https://doi.org/10.3390/sports10100153
https://www.ncbi.nlm.nih.gov/pubmed/36287766
https://doi.org/10.1371/journal.pone.0151596
https://www.ncbi.nlm.nih.gov/pubmed/27008160
https://doi.org/10.3390/cancers14246067
https://www.ncbi.nlm.nih.gov/pubmed/36551553
https://doi.org/10.15280/jlm.2019.9.2.102
https://doi.org/10.1186/s11556-017-0177-3
https://doi.org/10.1093/ageing/afr156
https://doi.org/10.3390/nu14122404
https://doi.org/10.1186/s12955-020-01581-z
https://doi.org/10.3390/nu12072114
https://doi.org/10.3390/nu14245304
https://doi.org/10.3390/jpm13101512
https://www.ncbi.nlm.nih.gov/pubmed/37888123
https://doi.org/10.3390/antiox12050983
https://doi.org/10.1007/s44197-023-00140-1
https://www.ncbi.nlm.nih.gov/pubmed/37634195
https://doi.org/10.1038/ejcn.2011.146
https://www.ncbi.nlm.nih.gov/pubmed/21847137
https://doi.org/10.3390/nu15183971
https://doi.org/10.1093/eurpub/cky043
https://doi.org/10.1016/j.nutos.2024.03.008
https://doi.org/10.1371/journal.pone.0198974
https://doi.org/10.1186/s12966-021-01192-x


Nutrients 2024, 16, 3877 10 of 11

21. Varelamoreiras, G.; Ávila, J.M.; Cuadrado, C.; Del Pozo, S.; Ruiz, E.J.G.D.L.F.; Moreiras, O. Evaluation of food consumption and
dietary patterns in Spain by the Food Consumption Survey: Updated information. Eur. J. Clin. Nutr. 2010, 64 (Suppl. S3), S37–S43.
[CrossRef] [PubMed]

22. Bach-Faig, A.; Fuentes-Bol, C.; Ramos, D.; Carrasco, J.L.; Roman, B.; Bertomeu, I.F.; Cristià, E.; Geleva, D.; Serra-Majem, L. The
Mediterranean diet in Spain: Adherence trends during the past two decades using the Mediterranean Adequacy Index. Public
Health Nutr. 2011, 14, 622–628. [CrossRef] [PubMed]

23. Instituto Nacional de Estadística. Data on Populations Above 55 Years Old. Available online: https://www.ine.es (accessed on
10 October 2022).

24. Conde-Pipó, J.; Melguizo-Ibáñez, E.; Mariscal-Arcas, M.; Zurita-Ortega, F.; Ubago-Jiménez, J.L.; Ramírez-Granizo, I.; González-
Valero, G. Physical self-concept changes in adults and older adults: Influence of emotional intelligence, intrinsic motivation and
sports habits. Int. J. Environ. Res. Public Health 2021, 18, 1711. [CrossRef] [PubMed]

25. Vega-López, S.; Chavez, A.; Farr, K.J.; Ainsworth, B.E. Validity and Reliability of Two Brief Physical Activity Questionnaires
among Spanish-Speaking Individuals of Mexican Descent. 2014. Available online: https://bmcresnotes.biomedcentral.com/
articles/10.1186/1756-0500-7-29 (accessed on 5 October 2022).

26. World Health Organitation. WHO Guidelines on Physical Activity and Sedentary Behaviour; WHO: Geneva, Switzerland, 2020.
27. Medrano-Ureña, M.D.R.; Ortega-Ruiz, R.; Benítez-Sillero, J.d.D. Physical fitness, exercise self-efficacy, and quality of life in

adulthood: A systematic review. Int. J. Environ. Res. Public Health 2020, 17, 6343. [CrossRef] [PubMed]
28. Daimiel, L.; Martínez-González, M.A.; Corella, D.; Salas-Salvadó, J.; Schröder, H.; Vioque, J.; Romaguera, D.; Martínez, J.A.;

Wärnberg, J.; Lopez-Miranda, J.; et al. Physical fitness and physical activity association with cognitive function and quality of life:
Baseline cross-sectional analysis of the PREDIMED-Plus trial. Sci. Rep. 2020, 10, 3472. [CrossRef]

29. Jiménez-García, J.D.; Martínez-Amat, A.; de La Torre-Cruz, M.J.; Fábrega-Cuadros, R.; Díaz, D.C.; Aibar-Almazán, A.;
Achalandabaso-Ochoa, A.; Hita-Contreras, F. Suspension Training HIIT Improves Gait Speed, Strength and Quality of Life in
Older Adults. Int. J. Sports Med. 2019, 40, 116–124. [CrossRef]

30. Stanghelle, B.; Bentzen, H.; Giangregorio, L.; Pripp, A.H.; Bergland, A. Effect of a resistance and balance exercise programme for
women with osteoporosis and vertebral fracture: Study protocol for a randomized controlled trial. BMC Musculoskelet. Disord.
2018, 19, 100. [CrossRef]

31. Vilagut, G.; Valderas, J.M.; Ferrer, M.; Garin, O.; López-García, E.; Alonso, J. Interpretación de los cuestionarios de salud SF-36 y
SF-12 en España: Componentes físico y mental. Med. Clin. 2008, 130, 726–735. [CrossRef]

32. Conde-Pipó, J.; Bouzas, C.; Mariscal-Arcas, M.; Tur, J.A. Association between Functional Fitness and Health-Related Quality of
Life in the Balearic Islands’ Old Adults with Metabolic Syndrome. Nutrients 2022, 14, 1798. [CrossRef]

33. Schröder, H.; Fitó, M.; Estruch, R.; Martínez-González, M.A.; Corella, D.; Salas-Salvadó, J.; Lamuela-Raventós, R.; Ros, E.;
Salaverría, I.; Fiol, M.; et al. A Short screener is valid for assessing mediterranean diet adherence among older spanish men and
women. J. Nutr. 2011, 141, 1140–1145. [CrossRef]

34. Sánchez, E.; Betriu, À.; Salas-Salvadó, J.; Pamplona, R.; Barbé, F.; Purroy, F.; Farràs, C.; Fernández, E.; López-Cano, C.; Mizab, C.;
et al. Mediterranean diet, physical activity and subcutaneous advanced glycation end-products’ accumulation: A cross-sectional
analysis in the ILERVAS project. Eur. J. Nutr. 2020, 59, 1233–1242. [CrossRef] [PubMed]

35. Estruch, R.; Ros, E.; Salas-Salvadó, J.; Covas, M.-I.; Corella, D.; Arós, F.; Gómez-Gracia, E.; Ruiz-Gutiérrez, V.; Fiol, M.; Lapetra, J.;
et al. Primary Prevention of Cardiovascular Disease with a Mediterranean Diet Supplemented with Extra-Virgin Olive Oil or
Nuts. N. Engl. J. Med. 2018, 378, e34. [CrossRef]

36. Martínez-González, M.Á.; Corella, D.; Salas-Salvadó, J.; Ros, E.; Covas, M.I.; Fiol, M.; Wärnberg, J.; Arós, F.; Ruíz-Gutiérrez, V.;
Lamuela-Raventós, R.M.; et al. Cohort profile: Design and methods of the PREDIMED study. Int. J. Epidemiol. 2012, 41, 377–385.
[CrossRef]

37. Martínez-González, M.Á.; García-Arellano, A.; Toledo, E.; Salas-Salvadó, J.; Buil-Cosiales, P.; Corella, D.; Covas, M.I.; Schröder,
H.; Arós, F.; Gómez-Gracia, E.; et al. A 14-item Mediterranean diet assessment tool and obesity indexes among high-risk subjects:
The PREDIMED trial. PLoS ONE 2012, 7, e43134. [CrossRef] [PubMed]

38. Mendes, J.; Afonso, C.; Borges, N.; Santos, A.; Moreira, P.; Padrão, P.; Negrão, R.; Amaral, T.F. Adherence to a Mediterranean
Dietary Pattern and Functional Parameters: A Cross-Sectional Study in an Older Population. J. Nutr. Health Aging 2020, 24,
138–146. [CrossRef]

39. Campanella, A.; Misciagna, G.; Mirizzi, A.; Caruso, M.G.; Bonfiglio, C.; Aballay, L.R.; Vas de Arruda Silveira, L.; Bianco, A.; Franco,
I.; Sorino, P.; et al. The effect of the Mediterranean Diet on lifespan: A treatment-effect survival analysis of a population-based
prospective cohort study in Southern Italy. Int. J. Epidemiol. 2021, 50, 245–255. [CrossRef]

40. Dobroslavska, P.; Silva, M.L.; Vicente, F.; Pereira, P. Mediterranean Dietary Pattern for Healthy and Active Aging: A Narrative
Review of an Integrative and Sustainable Approach. Nutrients 2024, 16, 1725. [CrossRef]

41. Greaney, M.L.; Cohen, S.A.; Blissmer, B.J.; Earp, J.E.; Xu, F. Age-specific trends in health-related quality of life among US adults:
Findings from National Health and Nutrition Examination Survey, 2001–2016. Qual. Life Res. 2019, 28, 3249–3257. [CrossRef]
[PubMed]

42. Etxeberria, I.; Urdaneta, E.; Galdona, N. Factors associated with health-related quality of life (HRQoL): Differential patterns
depending on age. Qual. Life Res. 2019, 28, 2221–2231. [CrossRef]

43. Volpi, E.; Nazemi, R.; Fujita, S. Muscle tissue changes with aging. Curr. Opin. Clin. Nutr. Metab. Care 2004, 7, 405–410. [CrossRef]

https://doi.org/10.1038/ejcn.2010.208
https://www.ncbi.nlm.nih.gov/pubmed/21045847
https://doi.org/10.1017/S1368980010002752
https://www.ncbi.nlm.nih.gov/pubmed/21029509
https://www.ine.es
https://doi.org/10.3390/ijerph18041711
https://www.ncbi.nlm.nih.gov/pubmed/33578889
https://bmcresnotes.biomedcentral.com/articles/10.1186/1756-0500-7-29
https://bmcresnotes.biomedcentral.com/articles/10.1186/1756-0500-7-29
https://doi.org/10.3390/ijerph17176343
https://www.ncbi.nlm.nih.gov/pubmed/32878182
https://doi.org/10.1038/s41598-020-59458-6
https://doi.org/10.1055/a-0787-1548
https://doi.org/10.1186/s12891-018-2021-y
https://doi.org/10.1157/13121076
https://doi.org/10.3390/nu14091798
https://doi.org/10.3945/jn.110.135566
https://doi.org/10.1007/s00394-019-01983-w
https://www.ncbi.nlm.nih.gov/pubmed/31065845
https://doi.org/10.1056/NEJMoa1800389
https://doi.org/10.1093/ije/dyq250
https://doi.org/10.1371/journal.pone.0043134
https://www.ncbi.nlm.nih.gov/pubmed/22905215
https://doi.org/10.1007/s12603-019-1300-0
https://doi.org/10.1093/ije/dyaa222
https://doi.org/10.3390/nu16111725
https://doi.org/10.1007/s11136-019-02280-z
https://www.ncbi.nlm.nih.gov/pubmed/31482430
https://doi.org/10.1007/s11136-019-02182-0
https://doi.org/10.1097/01.mco.0000134362.76653.b2


Nutrients 2024, 16, 3877 11 of 11

44. Taani, M.H.; Strath, S.J.; Cho, C.C.; Ellis, J.; Oh, H. Objective Physical Activity Levels, Sedentary Time, and Muscle Mass, Strength,
and Function: Impact on Physical and Mental Health-Related Quality of Life in Older Adults. Res. Gerontol. Nurs. 2022, 15,
131–139. [CrossRef] [PubMed]

45. de Maio Nascimento, M.; Gouveia, B.R.; Gouveia, É.R.; Campos, P.; Marques, A.; Ihle, A. Muscle Strength and Balance as
Mediators in the Association between Physical Activity and Health-Related Quality of Life in Community-Dwelling Older Adults.
J. Clin. Med. 2022, 11, 4857. [CrossRef] [PubMed]

46. Heesch, K.C.; van Uffelen, J.G.Z.; van Gellecum, Y.R.; Brown, W.J. Dose–response relationships between physical activity, walking
and health-related quality of life in mid-age and older women. J. Epidemiol. Community Health 2012, 66, 670–677. [CrossRef]
[PubMed]

47. Estruch, R. Effects of a Mediterranean-Style Diet on Cardiovascular Risk Factors. Ann. Intern. Med. 2006, 145, 1–11. [CrossRef]
48. Fatjó Gómez, P.; Pradas, F.M.; Nicolau Nos, R. The Nutritional Condition of the Spanish Soldier: “Spain. Nutrition Survey of the

Armed Forces, a Report by the Interdepartmental Committee on Nutrition for National Defence 1958.”. Int. J. Environ. Res. Public
Health 2021, 18, 12623. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3928/19404921-20220408-01
https://www.ncbi.nlm.nih.gov/pubmed/35417271
https://doi.org/10.3390/jcm11164857
https://www.ncbi.nlm.nih.gov/pubmed/36013095
https://doi.org/10.1136/jech-2011-200850
https://www.ncbi.nlm.nih.gov/pubmed/22544920
https://doi.org/10.7326/0003-4819-145-1-200607040-00004
https://doi.org/10.3390/ijerph182312623

	Introduction 
	Materials and Methods 
	Participants and Study Design 
	Instruments 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

