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Abstract

:

Adequate sodium and potassium intake, along with adherence to the Mediterranean diet (MedDiet), are key factors for preventing hypertension and cerebrovascular diseases. However, data on the consumption of these nutrients within the MedDiet are scarce. This cross-sectional study aims to assess the association between MedDiet adherence and sodium/potassium intake in the MIND-Matosinhos randomized controlled trial, targeting Portuguese adults at a high risk of dementia. Good adherence to the MedDiet was defined using the Portuguese Mediterranean Diet Adherence Screener questionnaire (≥10 points), and both sodium/potassium intakes were estimated from 24-hour urine collections. The association between MedDiet adherence and these nutrients’ intake (dichotomized by the median) was quantified by calculating odds ratios (OR) and respective 95% confidence intervals (95% CI) using a logistic regression. A total of 169 individuals (60.9% female; median age: 70 years; range: 36–85 years) were included. Good adherence to the MedDiet was observed among 18.3% of the sample. After adjusting for sex, age, education and using antihypertensive drugs, good MedDiet adherence was associated with higher sodium (OR = 3.11; 95% CI: 1.27–7.65) and potassium intake (OR = 9.74; 95% CI: 3.14–30.26). Increased adherence to the MedDiet may contribute to a higher potassium intake but seems to have limited effects on the adequacy of sodium levels.
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1. Introduction


Excessive sodium intake and insufficient potassium intake are associated with the development of a variety of comorbidities, including hypertension, a major risk factor for cardiovascular [1] and cerebrovascular diseases [2], which, combined with vascular risk factors, can lead to a wide spectrum of cognitive disorders [3]. This is a topic of great relevance, as the prevalence of dementia has been increasing worldwide [4], and Portugal is expected to reach 350 thousand patients by 2050 [4].



The World Health Organization (WHO) suggests a maximum daily sodium intake of two grams (equivalent to five grams of salt for adults [5]) and a daily potassium consumption of at least 3.51 g to reduce blood pressure in adults [6]. Hence, a sodium-to-potassium ratio (Na/K ratio) equal to or below 1.0 is considered beneficial for cardiovascular health [7]. However, the Portuguese population has a mean daily intake of more than double the recommended amount for sodium [8] and a mean daily potassium intake lower than the recommended [9].



Data from a national study, conducted in 2015, also showed a prevalence of hyper-tension of 36.0% and 71.3% among Portuguese adults and older people, respectively [10], which reinforces the importance of studying its determinants, particularly among people at a high risk of dementia given that the deleterious association between hypertension and cognitive decline has been suggested in the literature [11,12]. This association is complex, and although cerebral small vessel disease and alterations in the autoregulatory capacity of the brain are pointed out as the main mechanisms involved in the relation between high blood pressure and cognitive decline, not all the potential mechanisms are completely clarified [13].



The traditional Mediterranean diet (MedDiet) is described as a high intake of plant foods (such as fruits, vegetables, pulses, nuts, bread and seeds); minimally processed, seasonally fresh, and locally grown foods; fresh fruit as a typical dessert, with sweets containing sugars or honey a few times per week; a high intake of extra-virgin olive oil used as the principal source of fat; a moderate intake of dairy products (mostly as cheese and yogurt); a moderate intake of eggs; fish and poultry consumed in low to moderate amounts; red meat consumed in low amounts and wine in moderation, consumed with meals [14].



Due to its plant-based nature and preference for minimally processed foods, it is expected that sodium and potassium intake may be adequate for those following a MedDiet. Good adherence to this dietary pattern and an adequate intake of these nutrients have been widely described as protective factors against hypertension, as well as cerebrovascular [15,16,17] and cardiovascular diseases [18,19,20,21].



Although the health benefits of good adherence to the MedDiet are well described in the literature, data regarding its association with sodium and potassium intake are still scarce and inconsistent. On the one hand, the MedDiet implies a high intake of food groups that naturally contain low amounts of sodium and high amounts of potassium, such as vegetables, fruits and pulses. On the other hand, this dietary pattern may be a source of hidden sodium through added salt during cooking or at the table and by including non-negligible quantities of traditionally processed products that are usually rich in salt [22]. Also, most food preservatives used by the industry today have a high sodium content and are major causes of an increased dietary intake of this nutrient [1].



Despite the increase in studies addressing the benefits of the MedDiet and the relevance of increased potassium and reduced sodium levels observed in recent years, the epidemiological evidence in favor of a direct association between the degree of adherence to the MedDiet and low habitual salt intake is not unequivocal [23]. Therefore, this study aims to quantify the association between the MedDiet and sodium and potassium intake among Portuguese adults at a high risk of dementia. To the best of our knowledge, this is the first study to evaluate this association in people at a high risk of dementia, which is expected to provide insights into the role of vascular health in cognitive function.




2. Materials and Methods


2.1. Study’s Design and Participants


This cross-sectional study used baseline data from the MIND-Matosinhos project (registration number: NCT05383443), a randomized controlled trial conducted in Matosinhos, Portugal, and designed to evaluate the effectiveness of a community-based program to prevent cognitive decline. Participants met the following criteria: (1) age between 18 and 85 years; (2) score on the Montreal Cognitive Assessment (MoCA) equal to or higher than the validated cut-off points defined as two standard deviations (SD) below the mean for the corresponding age and education in the Portuguese population [24]; (3) a high risk of developing dementia over the next 20 years based on the Cardiovascular Risk Factors, Aging and Dementia (CAIDE) [25] risk score (score ≥6 points) and (4) at least four years of schooling. The exclusion criteria included the existence of disorders or conditions in which exercise is contraindicated, lack of autonomy in performing daily activities and a confirmed diagnosis of dementia or major disability.



The MIND-Matosinhos project was conducted according to the guidelines established by the Declaration of Helsinki. The study protocol was approved by the Ethics Committee of the Matosinhos Local Health Unit (Ref. 63/CES/JAS and 71/CES/JAS). Approval was also obtained from the Data Protection Officer of the Institute of Public Health of the University of Porto. All study participants signed a duplicate informed consent form.



Participants at a high risk of dementia from the MIND-Matosinhos, evaluated at baseline between 2020 and 2023 (n = 207), were eligible for the present study. Individuals with missing data on adherence to the MedDiet (n = 2), those who did not perform the 24-hour urine collection (n = 25), those whose urine samples were considered incomplete (n = 10) or subjects whose sodium excretion was below the laboratory test’s detection limit (n = 1) were excluded. Therefore, a total of 169 participants providing complete 24-hour urine samples and adherence to the MedDiet data were included in this analysis.




2.2. Data Collection


Sociodemographic, lifestyle and health-related data, as well as physical activity and adherence to the MedDiet, were obtained through structured questionnaires conducted by trained interviewers.



2.2.1. Sociodemographic Data


Sociodemographic data included sex, age, educational level, marital status, household income and professional status. Age was categorized as <65, 65 to 74 and ≥75 years. Educational level was determined by the number of completed years of formal schooling and further defined as equal to 4 years, 5 to 9 years and ≥10 years of schooling. Marital status was dichotomized into married or in a common-law marriage and single, widowed, divorced or separated. Concerning household income, participants’ monthly incomes were reclassified according to four categories, ranging from ≤250€ to >2000€. Professional status was also recoded into two groups: professionally active (full-time employee, part-time employee or freelancer) and non-active (unemployed, day or disability pensioner, pre-retirement, student or domestic).




2.2.2. Lifestyle and Health-Related Data


Regarding lifestyle data, smoking habits were assessed by asking participants whether they were ex-smokers, current smokers or non-smokers. Alcohol intake was recorded as the frequency of consumption within one year and was summarized using the following groups: never or less than once a month, once a month to six times a week and equal or over once a day. Data regarding health, including hypertension, previous diagnosis and use of antihypertensive drugs, were self-reported.




2.2.3. Physical Activity


Physical activity was evaluated using the Short Form of the International Physical Activity Questionnaire (IPAQ), validated for the Portuguese population [26], comprising the performance of activities over the past seven days. Information on frequency (measured in days per week) and duration (time per day) was assessed for a set of activities, including walking, moderate-intensity activities and vigorous-intensity activities. To determine the level of physical activity, the data collected from IPAQ were converted into metabolic equivalent (MET) minutes/week. According to the sum of walking, moderate and vigorous MET min per week scores, participants’ level of physical activity was classified as ‘high’ if ≥3000 MET minutes/week; ‘moderate’ if ≥600 MET min/week or ‘low’ if <600 MET min/week [27].




2.2.4. Anthropometric Measurements


Anthropometric measurements were collected in accordance with standard procedures [28]. Height was measured using a stadiometer (Seca 2013), and weight was quantified with TANITTA TBF-300; these measures were used to calculate the participants’ body mass index (BMI): normal (<25.0 kg/m2), overweight (25.0–29.9 kg/m2) and obese (≥30.0 kg/m2).




2.2.5. Adherence to the Mediterranean Diet


Adherence to the Mediterranean diet was assessed using the Portuguese Version of the Mediterranean Diet Adherence Screener (MEDAS) [29]. It consists of 14 questions covering the frequency of food consumption and the characteristics of eating habits of this dietary pattern. Each question is scored with zero or one point, with one point assigned for responses that align with the principles of the MedDiet. A final score ≥10 indicates a good adherence to the MedDiet.




2.2.6. Urinary Sodium and Potassium


A 24-hour urine sample was collected by each participant, who received detailed oral and written instructions on the collection and storage procedures from study interviewers during the evaluation. A container was supplied for the urine collection (3 L), which needed to be kept in the refrigerator until it was delivered. Participants were asked to exclude the first-morning void while collecting all urine over the next 24 hours, including the first void on the following morning. Participants were responsible for delivering their urine samples to the Pedro Hispano Hospital, where the laboratory analyses were performed, namely: urine volume (mL), urinary creatinine (mg/dL) and urine sodium and potassium (mEq/24 h) excretion.



For participants aged ≥65 years old, a 24-hour urine sample was considered complete if the creatinine level was >0.4 g/day for women and >0.6 g/day for men [30] or if the volume collected was >500 mL [31]. In the case of participants <65 years old, the validity of the 24-hour urine sample was evaluated based on the ratio of urinary creatinine to body weight. Samples from females were included when the creatinine (mg/day/kg) ranged from ≥10.8 and ≤25.2, while for males, criteria were met when creatinine (mg/day/kg) was ≥14.4 and ≤33.6 [32].



Sodium and potassium urinary excretion were converted from milliequivalents (mEq) to milligrams (mg) by multiplying it by its atomic weight of 23 or 39 (mg = mEq × atomic weight), respectively. In addition, to estimate dietary sodium and potassium intake, we assumed that approximately 91% and 77% of the consumed sodium and potassium values, respectively, are excreted via urine [33]. Thus, dietary intake of these nutrients was further calculated by applying the following formula: (urinary excretion × 100)/proportion of the consumed nutrients recovered in urine. The molar 24-hour urine Na/K ratio was calculated by dividing the sodium by the potassium.



The prevalence of sodium and potassium intake inadequacy was calculated based on WHO recommendations [5,6].





2.3. Statistical Analysis


Normality was evaluated through visual inspection (histograms, box plots and Normal Q-Q plots). Descriptive statistics, such as mean and standard deviation or median and interquartile range, according to the distribution of the variables, were calculated to describe the participants’ baseline characteristics. Categorical variables were reported as absolute and relative frequencies (n and %).



Participants were compared regarding sociodemographic, lifestyle and health-related characteristics, as well as physical activity, according to adherence to the MedDiet, and sodium and potassium excretion, using the chi-squared test or exact Fisher test, as applicable. A comparison of sodium, potassium and Na/K ratio urinary excretion according to the adherence to the MedDiet was also performed using the Mann–Whitney test.



To quantify the magnitude of the association between sodium, potassium and Na/K molar ratio (dependent variables) and adherence to the MedDiet (independent variable), odds ratios (OR) and respective 95% confidence intervals (95% CI) were calculated using separate models of binary logistic regression, adjusted for sex, age, education and use of antihypertensive drugs. The dependent variables in each logistic regression model (sodium, potassium and molar Na/K ratio) were dichotomized according to the median.



All statistical analyses were conducted using version 29.0. of the Statistical Package for the Social Sciences. Statistical significance of the results was considered when the p-value < 0.05.





3. Results


3.1. Characteristics of Participants


A total of 169 subjects, with a median age of 70 years old (ranging from 36 to 85 years of age), were included in this analysis; 60.9% were female. Regarding the presence of hypertension, 56.2% of the participants reported having a previous diagnosis, and 54.2% stated they were taking antihypertensive drugs.



The participants’ characteristics according to MedDiet adherence are described in Table 1. Within this sample, 18.3% of the participants showed good adherence to MD (n = 31). A higher proportion of participants being married or cohabiting was observed among those with good adherence to the MedDiet (87.1% vs. 12.9%, p = 0.047). No statistically significant differences were found for the remaining studied sociodemographic, lifestyle, health-related and physical activity variables.



The prevalence of inadequate sodium intake (≥2000 mg/day) was 88.2% (n = 149), without statistically significant differences according to MedDiet adherence. Regarding potassium, 64.5% (n = 109) of participants had insufficient intake (<3510 mg/day), which was higher among individuals with low adherence to the Mediterranean dietary pattern (54.8% vs. 31.2%, p = 0.021).



The characteristics of participants classified into sodium and potassium intake groups are presented in Table 2. Those with an insufficient potassium intake were more likely to be female (p = 0.014), less educated (p = 0.003) and more sedentary (p = 0.034).




3.2. Sodium and Potassium Intake Molar Na/K ratio and MedDiet Adherence


The median sodium and potassium intake was 3210 ± 1453 and 3150 ± 1256 mg/day, respectively, as shown in Table S1. Descriptive statistics for sodium and potassium intake, as well as the Na/K ratio, according to adherence to the MedDiet are described in Table 3. Individuals with good adherence to the MedDiet were more likely to have higher sodium (3488 vs. 3033 mg/day, p = 0.041) and potassium intake (3566 vs. 3036 mg/day, p < 0.001). No statistically significant differences were found for the molar Na/K ratio when comparing individuals adhering to the MedDiet with those who did not.



Table 4 shows the association between adherence to the MedDiet and estimated nutrient intake (sodium, potassium) and Na/K ratio. A good adherence to the MedDiet was associated with higher levels of sodium (OR = 3.11; 95% CI: 1.27–7.65) and potassium intake (OR = 9.74; 95% CI: 3.14–30.26). No significant association was observed between adhering to the MedDiet and Na/K ratio.





4. Discussion


In this study, good adherence to the MedDiet was associated with a higher sodium and potassium intake.



The published literature regarding sodium intake and adherence to this dietary pattern has revealed heterogeneous findings. In a previous study [34], also conducted in an older Portuguese sample and using both 24-hour urinary excretion and the MEDAS, excessive sodium excretion (≥2000 mg/day) was associated with good adherence to the MedDiet among male participants. Other studies [35,36,37,38] also suggested that higher adherence to this dietary pattern can result in a greater amount of ingested sodium, although intake was measured using food frequency questionnaires (FFQ), and several MedDiet scores were used among these studies. Another study [15] conducted in adults did not find any association between adherence to the MedDiet and urinary sodium excretion. The latter assessed the adherence to this dietary pattern with the alternative MedDiet score calculated from FFQ. The discrepancies among these findings may suggest that the results depend on the methods used to evaluate adherence to the MedDiet. Although the MEDAS is a validated tool to assess adherence to this dietary pattern [29], we cannot neglect that self-reported data may raise social desirability bias, making it important that future research focus on a deeper understanding of these differences. The heterogeneity of the results observed in the literature can also be explained by other differences in the methodologies, such as the use of various scores or indexes to assess adherence to the MedDiet as well as methodological differences regarding the assessment of sodium. Other possible explanations may include different cut-offs and the diversity of the studied populations, which can have different eating habits based on their specific characteristics and ages. Even within the MedDiet, there can be considerable variability regarding sodium intake due to added salt and the consumption of processed foods, which are difficult to measure through dietary pattern adherence scores, such as the MEDAS, since no question can be used as a proxy for this intake.



The stronger association between adherence to the Mediterranean pattern and potassium intake compared to sodium intake, despite both being statistically significant, may reflect the concept of the Mediterranean diet itself. This dietary pattern is characterized by a high consumption of fruits, vegetables, legumes and nuts, which naturally contain potassium. Moreover, the consumption of these items is assessed in the MEDAS instrument, unlike sodium sources, which are not queried.



Additionally, in this questionnaire, there is no question on the ingested amount of “minimally processed, seasonal, fresh and local foods”, one of the MedDiet’s hallmarks. Also, in our study, data in Table A1 show that the amounts of olive oil, fresh fruit, wine, pulses and nuts consumed do not meet the MedDiet’s criteria. This may imply that the modern MedDiet, or at least that of the population surveyed, is not a traditional MedDiet and does not meet its original definition.



Our sample is considerably heterogeneous in terms of age and education, primarily due to the established inclusion criteria of the MIND-Matosinhos project. However, most of the individuals included in this analysis were older adults (≥65 years), which accounts for the high proportion of individuals with a low level of education (equal to four years). This is consistent with the social context of Portugal in the decades of 50 and 60, where the mandatory level of education was only extended to six years in 1964, which explains the low number of schooling years in almost 40% of the participants.



The aging process is associated with a variety of physiological, psychological and social changes that can lead to poor eating habits [39]. In our study, excessive sodium intake and insufficient potassium intake were observed. This agrees with the previous literature, including data from Portuguese older adults, which showed that most had inadequate sodium and potassium excretion [40]. In the older population, declining gustatory function is very common and may affect their dietary intake, thereby negatively impacting their health. Changes in taste perception are primarily caused by declining chemosensory perception, increasing difficulties in maintaining oral health and changes in olfactory function. A weaker perception of salty flavors may lead people to season their food with excessive amounts of salt, thus increasing the risk of cardiovascular disease [41]. An adequate awareness about the excessive intake of this nutrient can be particularly important among people with a known high risk of dementia to prevent this condition, namely with vascular cause.



The results of this study strongly suggest that a higher adherence to the MedDiet is associated with a higher potassium intake. This is particularly relevant given that a recent study [15], also using a validated score to evaluate the adherence to the MedDiet and 24-hour urinary collections, found no association between these two parameters. However, another study [42] using the same urinary method suggested that higher adherence to this dietary pattern is associated with greater potassium excretion, aligning with the principles of the MedDiet, a major dietary pattern in terms of health, characterized by a high vegetable and fruit consumption. These discrepancies may also be due to different nutrient cut-offs used in the analysis and the diversity of the studied populations, which highlight the importance of developing more studies on these topics using validated and gold-standard methods.



This study has focused on a relevant topic for public health since the MedDiet’s definition often ignores sodium intake and its acceptable amount. This topic should be included in the recommendations for following a healthy dietary pattern, such as the MedDiet [43], which is particularly pertinent when discussing dementia prevention. Given its potential to prevent dementia, the WHO has recommended the MedDiet to adults with normal cognition and mild cognitive impairment [44] as a way to reduce the risk of its onset. Accumulating evidence suggests a link between lower sodium intake and improved cognitive health [45]. However, the findings are mixed, which may be attributed to the use of a wide variety of methods to evaluate dietary sodium intake and cognitive function as well as the heterogeneity of study populations [45]. Hypertension is widely recognized as a significant risk factor for dementia [46], indicating a pathway between salt consumption and adverse cardiovascular and cerebrovascular outcomes that may ultimately lead to cognitive decline and dementia. Nonetheless, the literature has emphasized that dietary sodium may be an independent risk factor for dementia [47,48]. Indeed, a recent study [47] showed that excessive salt intake, measured by 24-hour urine collections, was significantly associated with a faster progression of cognitive impairment and an increased risk of dementia in older adults, independent of other important risk factors, such as hypertension. Additionally, another study conducted in Japan [49] revealed that a higher dietary intake of potassium, assessed through a semiquantitative FFQ, was associated with a lower risk of dementia among older adults. These findings add important evidence to the necessity of reducing sodium consumption to prevent dementia and emphasize the benefits of consuming potassium-rich foods.



Some limitations of the present study must be acknowledged. Data regarding participants’ energy intake were unavailable, and the quantity of ingested food can influence the amounts of excreted sodium and potassium. In fact, a higher quantity of food ingested could explain a greater excretion of these nutrients. It has been shown [50,51] that when nutrients are adjusted for energy intake, different results can be observed, namely an increase in the estimated potassium intake and a decrease in sodium intake. Another limitation was the inclusion of self-reported data, which, as mentioned, may be affected by social desirability bias. It is also important to refer to the limited sample size and the small proportion of participants with good adherence to the MedDiet, which may limit the internal validity of our study.



Nevertheless, we found statistically significant associations between a good adherence to the MedDiet and higher sodium and potassium intake, which highlight the importance of this study. Our results provide crucial information for public health interventions since evidence regarding this relation is still scarce.



Despite the limitations noted, important strengths should be highlighted, such as the use of the gold-standard method for estimating sodium intake, the 24-hour urinary excretion and the use of a validated questionnaire to evaluate adherence to the MedDiet, the MEDAS questionnaire. Additionally, this study was based on a community sample at a higher risk of dementia, for which sodium intake assumes particular relevance given the link between higher blood pressure and dementia [11,12]. However, our findings should not be directly generalized to other adults, namely those who are not at a high risk of dementia. We must acknowledge that people at a higher risk of dementia due to the concomitant presence of several risk factors for this condition may have their eating habits altered more recently or may be more susceptible to bias in self-reported data because of the awareness of their own risk.



Our findings suggest the need to create public health measures to reduce excessive sodium intake, especially among more vulnerable people. Providing nutritional education and training in cooking skills through strategies such as culinary medicine [52] may contribute to improve this outcome. Also, encouraging the population to follow healthy eating patterns, such as the MedDiet, is important to achieve adequate intake levels of relevant nutrients to ensure a good health status, such as potassium.




5. Conclusions


The present study has shown that a good adherence to the MedDiet is associated with greater levels of both sodium and potassium intake. However, merely following the MedDiet, typically recognized as a healthy dietary pattern, may not suffice to meet the recommended intake levels of certain nutrients, including sodium. Therefore, public health interventions should promote population awareness regarding salt intake, especially among older people, namely by improving consumer empowerment to an adequate sodium intake. Moreover, promoting healthy eating habits is essential to ensure a sufficient intake of vital nutrients, such as potassium.
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Table A1. MEDAS score results of 169 Portuguese adults at a high risk for dementia from the MIND-Matosinhos study (2020–2023).






Table A1. MEDAS score results of 169 Portuguese adults at a high risk for dementia from the MIND-Matosinhos study (2020–2023).





	
MEDAS Score




	
Question

	
Criteria for 1 Point

	
Yes

n (%)

	
No

n (%)






	
Do you use olive oil as your main culinary fat?

	
Yes

	
161 (95.3)

	
8 (4.7)




	
How many tablespoons of olive oil do you consume per day?

	
≥4 tablespoons

	
14 (8.3)

	
155 (91.7)




	
How many vegetables servings do you consume per day?

	
≥2 servings

	
86 (50.9)

	
83 (49.1)




	
How many servings of fresh fruit do you consume per day?

	
≥3 servings

	
70 (41.4)

	
99 (58.6)




	
How many servings of red meat, or red meat products do you consume per week?

	
≤6 servings

	
165 (97.6)

	
4 (2.4)




	
How many servings of butter, margarine, or cream do you consume per day?

	
<1 serving

	
99 (58.6)

	
70 (41.4)




	
How many sweet/fizzy beverages/sodas do you consume per day?

	
<1 serving

	
162 (95.9)

	
7 (4.1)




	
How many glasses/cups of wine do you consume per week?

	
≥7 servings

	
52 (30.8)

	
117 (69.2)




	
How many servings of pulses do you consume per week?

	
≥3 servings

	
13 (7.7)

	
156 (92.3)




	
How many servings of fish or shellfish do you consume per week?

	
≥3 servings

	
103 (60.9)

	
66 (39.1)




	
How many times per week do you consume industrial (not homemade) desserts/sweets/pastries?

	
<3 times

	
112 (66.3)

	
57 (33.7)




	
How many servings of (unsalted) nuts do you consume per week?

	
≥3 servings

	
21 (12.4)

	
148 (87.6)




	
Do you preferentially consume chicken, turkey or rabbit meat, or a vegetarian protein source, instead of red meat or any derived products?

	
Yes

	
137 (81.1)

	
32 (18.9)




	
How many times per week do you consume dishes cooked with tomato or tomato sauce, onion and (or) garlic, and olive oil?

	
≥2 times

	
141 (83.4)

	
28 (16.6)








MEDAS: Mediterranean Diet Adherence Screener.













References


	



Patel, Y.; Joseph, J. Sodium Intake and Heart Failure. Int. J. Mol. Sci. 2020, 21, 9474. [Google Scholar] [CrossRef] [PubMed]

	



Cantone, M.; Lanza, G.; Puglisi, V.; Vinciguerra, L.; Mandelli, J.; Fisicaro, F.; Pennisi, M.; Bella, R.; Ciurleo, R.; Bramanti, A. Hypertensive Crisis in Acute Cerebrovascular Diseases Presenting at the Emergency Department: A Narrative Review. Brain Sci. 2021, 11, 70. [Google Scholar] [CrossRef]

	



Rundek, T.; Tolea, M.; Ariko, T.; Fagerli, E.A.; Camargo, C.J. Vascular Cognitive Impairment (VCI). Neurotherapeutics 2023, 19, 68–88. [Google Scholar] [CrossRef]

	



United Nations. World Population Ageing. In Department of Economic and Social Affairs, Population Division; United Nations: New York, NY, USA, 2015; pp. 1–164. [Google Scholar]

	



WHO. Guideline: Sodium Intake for Adults and Children; World Health Organization (WHO): Geneva, Switzerland, 2012. [Google Scholar]

	



WHO. Guideline: Potassium Intake for Adults and Children; World Health Organization (WHO): Geneva, Switzerland, 2012. [Google Scholar]

	



World Health Organization. Diet, Nutrition, and the Prevention of Chronic Diseases: Report of a Joint WHO/FAO Expert Consultation; World Health Organization: Geneva, Switzerland, 2003; Volume 916. [Google Scholar]

	



Polonia, J.; Martins, L.; Pinto, F.; Nazare, J. Prevalence, Awareness, Treatment and Control of Hypertension and Salt Intake in Portugal: Changes Over a Decade. The PHYSA study. J. Hypertens. 2014, 32, 1211–1221. [Google Scholar] [CrossRef] [PubMed]

	



Lopes, C.; Torres, D.; Oliveira, A.; Severo, M.; Alarcão, V.; Guiomar, S.; Mota, J.; Teixeira, P.; Rodrigues, S.; Lobato, L.; et al. National Food, Nutrition, and Physical Activity Survey of the Portuguese General Population, IAN-AF 2015-2016: Summary of Results. 2018. Available online: www.ian-af.up.pt (accessed on 6 March 2024).

	



Barreto, M.; Gaio, V.; Kislaya, I.; Antunes, L.; Rodrigues, A.P.; Silva, A.C.; Vargas, P.; Prokopenko, T.; Santos, A.J.; Namorado, S. 1º Inquérito Nacional De Saúde Com Exame Físico (INSEF 2015): Estado De Saúde; Instituto Nacional de Saúde Doutor Ricardo Jorge: Lisbon, Portugal, 2016. [Google Scholar]

	



Hanon, O.; Seux, M.L.; Lenoir, H.; Rigaud, A.S.; Forette, F. Hypertension and Dementia. Curr. Cardiol. Rep. 2003, 5, 435–440. [Google Scholar] [CrossRef] [PubMed]

	



Perrotta, M.; Lembo, G.; Carnevale, D. Hypertension and Dementia: Epidemiological and Experimental Evidence Revealing a Detrimental Relationship. Int. J. Mol. Sci. 2016, 17, 347. [Google Scholar] [CrossRef] [PubMed]

	



Sierra, C. Hypertension and the Risk of Dementia. Front. Cardiovasc. Med. 2020, 7, 5. [Google Scholar] [CrossRef] [PubMed]

	



Guasch-Ferré, M.; Willett, W. The Mediterranean Diet and Health: A Comprehensive Overview. J. Intern. Med. 2021, 290, 549–566. [Google Scholar] [CrossRef] [PubMed]

	



Viroli, G.; Gonçalves, C.; Pinho, O.; Silva-Santos, T.; Padrão, P.; Moreira, P. High Adherence to Mediterranean Diet Is Not Associated with an Improved Sodium and Potassium Intake. Nutrients 2021, 13, 4151. [Google Scholar] [CrossRef]

	



Li, X.Y.; Cai, X.L.; Bian, P.D.; Hu, L.R. High Salt Intake and Stroke: Meta-Analysis of the Epidemiologic Evidence. CNS Neurosci. Ther. 2012, 18, 691–701. [Google Scholar] [CrossRef]

	



Farahmand, F.; Anzali, B.C.; Heshmat, R.; Ghafouri, H.B.; Hamedanchi, S. Serum Sodium and Potassium Levels in Cerebro-Vascular Accident Patients. Malays. J. Med. Sci. 2013, 20, 39. [Google Scholar]

	



Schwingshackl, L.; Hoffmann, G. Mediterranean Dietary Pattern, Inflammation and Endothelial Function: A Systematic Review and Meta-analysis of Intervention Trials. Nutr. Metab. Cardiovasc. Dis. 2014, 24, 929–939. [Google Scholar] [CrossRef] [PubMed]

	



Estruch, R.; Ros, E.; Salas-Salvadó, J.; Covas, M.-I.; Corella, D.; Arós, F.; Gómez-Gracia, E.; Ruiz-Gutiérrez, V.; Fiol, M.; Lapetra, J. Primary Prevention of Cardiovascular Disease with a Mediterranean Diet. N. Engl. J. Med. 2013, 368, 1279–1290. [Google Scholar] [CrossRef] [PubMed]

	



D’Alessandro, A.; De Pergola, G. The Mediterranean Diet: Its Definition and Evaluation of a Priori Dietary Indexes in Primary Cardiovascular Prevention. Int. J. Food Sci. Nutr. 2018, 69, 647–659. [Google Scholar] [CrossRef]

	



Frassetto, L.A.; Goas, A.; Gannon, R.; Lanham-New, S.A.; Lambert, H. Potassium. Adv. Nutr. 2023, 14, 1237. [Google Scholar] [CrossRef]

	



Magriplis, E.; Farajian, P.; Pounis, G.D.; Risvas, G.; Panagiotakos, D.B.; Zampelas, A. High Sodium Intake of Children Through ‘Hidden’ Food Sources and its Association with the Mediterranean Diet: The GRECO Study. J. Hypertens. 2011, 29, 1069–1076. [Google Scholar] [CrossRef] [PubMed]

	



D’Elia, L.; Strazzullo, P. Dietary Salt Restriction and Adherence to the Mediterranean Diet: A Single Way to Reduce Cardiovascular Risk? J. Clin. Med. 2024, 13, 486. [Google Scholar] [CrossRef]

	



Freitas, S.; Simões, M.R.; Alves, L.; Santana, I. Montreal Cognitive Assessment: Validation Study for Mild Cognitive Impairment and Alzheimer Disease. Alzheimer Dis. Assoc. Disord. 2013, 27, 37–43. [Google Scholar] [CrossRef]

	



Kivipelto, M.; Ngandu, T.; Laatikainen, T.; Winblad, B.; Soininen, H.; Tuomilehto, J. Risk Score for the Prediction of Dementia Risk in 20 years among Middle Aged People: A longitudinal, population-based study. Lancet Neurol. 2006, 5, 735–741. [Google Scholar] [CrossRef]

	



Craig, C.L.; Marshall, A.L.; Sjöström, M.; Bauman, A.E.; Booth, M.L.; Ainsworth, B.E.; Pratt, M.; Ekelund, U.; Yngve, A.; Sallis, J.F.; et al. International physical activity questionnaire: 12-country reliability and validity. Med. Sci. Sports Exerc. 2003, 35, 1381–1395. [Google Scholar] [CrossRef]

	



IPAQ Research Committee. Guidelines for Data Processing and Analysis of the International Physical Activity Questionnaire (Ipaq)-Short and Long Forms. Available online: https://biobank.ndph.ox.ac.uk/showcase/ukb/docs/ipaq_analysis.pdf (accessed on 6 March 2024).

	



Lopes, C.; Torres, D.; Oliveira, A.; Severo, M.; Alarcão, V.; Guiomar, S.; Mota, J.; Teixeira, P.; Rodrigues, S.; Lobato, L.; et al. Inquérito Alimentar Nacional e de Atividade Física IAN-372 AF 2015–2016: Manual de Procedimentos 373. 2017. Available online: https://www.ian-af.up.pt/sites/default/files/Manual%20procedimentos_IAN-AF_0.pdf (accessed on 6 March 2024).

	



García-Conesa, M.-T.; Philippou, E.; Pafilas, C.; Massaro, M.; Quarta, S.; Andrade, V.; Jorge, R.; Chervenkov, M.; Ivanova, T.; Dimitrova, D. Exploring the Validity of the 14-Item Mediterranean Diet Adherence Screener (Medas): A Cross-national Study in Seven European Countries around the Mediterranean Region. Nutrients 2020, 12, 2960. [Google Scholar] [CrossRef]

	



ARUP Laboratories. Creatinine, Urine-per 24h. Available online: https://ltd.aruplab.com/Tests/Pub/0020473(accessed on 6 March 2024).

	



Stuver, S.O.; Lyons, J.; Coviello, A.; Fredman, L. Feasibility of 24-Hr Urine Collection for Measurement of Biomarkers in Community-Dwelling Older Adults. J. Appl. Gerontol. 2017, 36, 1393–1408. [Google Scholar] [CrossRef] [PubMed]

	



Balaguer Vintró, I. Prevention of Cardiovascular Disease. Rev. Clínica Española 1987, 180, 38–42. [Google Scholar]

	



Oria, M.; Harrison, M.; Stallings, V.A. Dietary Reference Intakes for Sodium and Potassium. In The National Academies Collection: Reports funded by National Institutes of Health; Engineering National Academies of Sciences, Medicine, Health, Division Medicine, Food, Board Nutrition, Sodium Committee to Review the Dietary Reference Intakes for and Potassium , Eds.; National Academies Press (US): Washington, DC, USA, 2019. [Google Scholar]

	



Moreira, S.; Moreira, P.; Sousa, A.S.; Guerra, R.S.; Afonso, C.; Santos, A.; Borges, N.; Amaral, T.F.; Padrão, P. Urinary Sodium Excretion and Adherence to the Mediterranean Diet in Older Adults. Nutrients 2021, 14, 61. [Google Scholar] [CrossRef] [PubMed]

	



Alkerwi, A.; Vernier, C.; Crichton, G.E.; Sauvageot, N.; Shivappa, N.; Hebert, J.R. Cross-comparison of diet quality indices for predicting chronic disease risk: Findings from the Observation of Cardiovascular Risk Factors in Luxembourg (ORISCAV-LUX) study. Br. J. Nutr. 2015, 113, 259–269. [Google Scholar] [CrossRef] [PubMed]

	



Kanauchi, M.; Kanauchi, K. Development of a Mediterranean Diet Score Adapted to Japan and its Relation to Obesity Risk. Food Nutr. Res. 2016, 60, 32172. [Google Scholar] [CrossRef] [PubMed]

	



Wengreen, H.; Munger, R.G.; Cutler, A.; Quach, A.; Bowles, A.; Corcoran, C.; Tschanz, J.T.; Norton, M.C.; Welsh-Bohmer, K.A. Prospective study of Dietary Approaches to Stop Hypertension–and Mediterranean-style dietary patterns and age-related cognitive change: The Cache County Study on Memory, Health and Aging. Am. J. Clin. Nutr. 2013, 98, 1263–1271. [Google Scholar] [CrossRef]

	



Levitan, E.B.; Lewis, C.E.; Tinker, L.F.; Eaton, C.B.; Ahmed, A.; Manson, J.E.; Snetselaar, L.G.; Martin, L.W.; Trevisan, M.; Howard, B.V. Mediterranean and DASH diet scores and mortality in women with heart failure: The Women’s Health Initiative. Circ. Heart Fail. 2013, 6, 1116–1123. [Google Scholar] [CrossRef] [PubMed]

	



Leslie, W.; Hankey, C. Aging, Nutritional Status and Health. Healthcare 2015, 3, 648–658. [Google Scholar] [CrossRef]

	



Moreira, P.; Sousa, A.S.; Guerra, R.S.; Santos, A.; Borges, N.; Afonso, C.; Amaral, T.F.; Padrão, P. Sodium and Potassium Urinary Excretion and their Ratio in the Elderly: Results from the Nutrition UP 65 Study. Food Nutr. Res. 2018, 62, PMC5846206. [Google Scholar] [CrossRef]

	



Sergi, G.; Bano, G.; Pizzato, S.; Veronese, N.; Manzato, E. Taste Loss in the Elderly: Possible Implications for Dietary Habits. Crit. Rev. Food Sci. Nutr. 2017, 57, 3684–3689. [Google Scholar] [CrossRef]

	



Rodriguez, A.; Curhan, G.C.; Gambaro, G.; Taylor, E.N.; Ferraro, P.M. Mediterranean Diet Adherence and Risk of Incident Kidney Stones. Am. J. Clin. Nutr. 2020, 111, 1100–1106. [Google Scholar] [CrossRef] [PubMed]

	



Estruch, R.; Salas-Salvadó, J. Towards an Even Healthier Mediterranean Diet. Nutr. Metab. Cardiovasc. Dis. 2013, 23, 1163–1166. [Google Scholar] [CrossRef] [PubMed]

	



World Health Organization. Guidelines on Risk Reduction of Cognitive Decline and Dementia: WHO Guidelines; WHO: Geneva, Switzerland, 2019. [Google Scholar]

	



Mohan, D.; Yap, K.H.; Reidpath, D.; Soh, Y.C.; McGrattan, A.; Stephan, B.C.M.; Robinson, L.; Chaiyakunapruk, N.; Siervo, M. Link Between Dietary Sodium Intake, Cognitive Function, and Dementia Risk in Middle-Aged and Older Adults: A Systematic Review. J. Alzheimers Dis. 2020, 76, 1347–1373. [Google Scholar] [CrossRef] [PubMed]

	



McGrath, E.R.; Beiser, A.S.; DeCarli, C.; Plourde, K.L.; Vasan, R.S.; Greenberg, S.M.; Seshadri, S. Blood Pressure from Mid-to Late Life and Risk of Incident Dementia. Neurology 2017, 89, 2447–2454. [Google Scholar] [CrossRef] [PubMed]

	



Liu, W.; Xing, S.; Wei, F.; Yao, Y.; Zhang, H.; Li, Y.-C.; Liu, Z. Excessive Dietary Salt Intake Exacerbates Cognitive Impairment Progression and Increases Dementia Risk in Older Adults. J. Am. Med. Dir. Assoc. 2023, 24, 125–129.e124. [Google Scholar] [CrossRef] [PubMed]

	



Santisteban, M.M.; Iadecola, C. Hypertension, Dietary Salt and Cognitive Impairment. J. Cereb. Blood Flow Metab. 2018, 38, 2112–2128. [Google Scholar] [CrossRef] [PubMed]

	



Ozawa, M.; Ninomiya, T.; Ohara, T.; Hirakawa, Y.; Doi, Y.; Hata, J.; Uchida, K.; Shirota, T.; Kitazono, T.; Kiyohara, Y. Self-reported Dietary Intake of Potassium, Calcium, and Magnesium and Risk of Dementia in the Japanese: The Hisayama Study. J. Am. Geriatr. Soc. 2012, 60, 1515–1520. [Google Scholar] [CrossRef]

	



Pereira, T.S.S.; Benseñor, I.J.M.; Meléndez, J.G.V.; Faria, C.P.d.; Cade, N.V.; Mill, J.G.; Molina, M.d.C.B. Sodium and Potassium Intake Estimated Using Two Methods in the Brazilian Longitudinal Study of Adult Health (ELSA-Brasil). Sao Paulo Med. J. 2015, 133, 510–516. [Google Scholar] [CrossRef]

	



Rodríguez-Rodríguez, E.; Ortega, R.M.; Carvajales, P.A.; González-Rodríguez, L.G. Relationship Between 24 h Urinary Potassium and Diet Quality in the Adult Spanish Population. Public Health Nutr. 2015, 18, 850–859. [Google Scholar] [CrossRef]

	



La Puma, J. What is culinary medicine and what does it do? Popul. Health Manag. 2016, 19, 1–3. [Google Scholar] [CrossRef] [PubMed]








 





Table 1. Sociodemographic, lifestyle, health-related characteristics and physical activity of 169 Portuguese adults at a high risk of dementia from the MIND-Matosinhos study (2020–2023), according to Mediterranean Diet adherence.
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Sociodemographic, Lifestyle and Health-Related Characteristics and Physical Activity

	
All Participants

n (%)

	
Good Adherence

to the MedDiet

(≥10 Points)

n (%)

	
Low Adherence

to the MedDiet

(<10 Points)

n (%)

	
p




	
169 (100)

	
31 (18.3)

	
138 (81.7)

	






	
Sex

	
Female

	
103 (60.9)

	
18 (58.1)

	
85 (61.6)

	
0.839




	
Male

	
66 (39.1)

	
13 (41.9)

	
53 (38.4)




	
Age (years)

	
<65

	
39 (23.1)

	
5 (16.1)

	
34 (24.6)

	
0.594




	
65–74

	
84 (49.7)

	
17 (54.8)

	
67 (48.6)




	
≥75

	
46 (27.2)

	
9 (29.0)

	
37 (26.8)




	
Education (years)

	
4

	
64 (37.9)

	
11 (35.5)

	
53 (38.4)

	
0.710




	
5–9

	
55 (32.5)

	
12 (38.7)

	
43 (31.2)




	
≥10

	
50 (29.6)

	
8 (25.8)

	
42 (30.4)




	
Marital status #

	
Married or cohabiting

	
122 (72.6)

	
27 (87.1)

	
95 (69.3)

	
0.047




	
Single, divorced, widowed or separated

	
46 (27.4)

	
4 (12.9)

	
42 (30.7)




	
Household income #

	
250–1000 €

	
41 (26.1)

	
4 (12.9)

	
37 (29.4)

	
0.240




	
1001–1500 €

	
50 (29.6)

	
11 (35.5)

	
39 (31.0)




	
1501–2000 €

	
30 (19.1)

	
6 (19.4)

	
24 (19.0)




	
>2000 €

	
36 (22.9)

	
10 (32.3)

	
26 (20.6)




	
Professional status #

	
Professionally active

	
20 (12.0)

	
3 (10.0)

	
17 (12.4)

	
1.000




	
Professionally non-active

	
147 (88.0)

	
27 (90.0)

	
120 (87.6)




	
Physical activity level

	
High

	
9 (5.3)

	
0 (0.0)

	
9 (6.5)

	
0.169




	
Moderate

	
83 (49.1)

	
19 (61.3)

	
64 (46.4)




	
Low

	
77 (45.6)

	
12 (38.7)

	
65 (47.1)




	
Smoking status

	
Non-smoker

	
86 (50.9)

	
20 (64.5)

	
66 (47.8)

	
0.238




	
Current smoker

	
13 (7.7)

	
2 (6.5)

	
11 (8.0)




	
Ex-smoker

	
70 (41.4)

	
9 (29.0)

	
61 (44.2)




	
Drinking frequency

(for any alcoholic beverage)

	
Never or <1/month

	
32 (18.9)

	
6 (19.4)

	
26 (18.8)

	
0.879




	
≥1/month to <1/day

	
61 (36.1)

	
10 (32.3)

	
51 (37.0)




	
≥1/day

	
76 (45.0)

	
15 (48.4)

	
61 (44.2)




	
Hypertension diagnosis

	
No

	
74 (43.8)

	
16 (51.6)

	
58 (42.0)

	
0.423




	
Yes

	
91 (56.2)

	
15 (48.4)

	
80 (58.0)




	
Use of antihypertensive drugs

	
No

	
77 (45.8)

	
17 (54.8)

	
60 (43.8)

	
0.320




	
Yes

	
91 (54.2)

	
14 (45.2)

	
77 (56.2)




	
BMI (kg/m2)

	
Normal (<25.0)

	
42 (24.9)

	
6 (19.4)

	
36 (26.1)

	
0.223




	
Overweight (25.0–29.9)

	
80 (47.3)

	
19 (61.3)

	
61 (44.2)




	
Obesity (≥30.0)

	
47 (27.8)

	
6 (19.4)

	
41 (29.7)




	
Sodium intake (mg/day)

	
Excessive (≥2000)

	
149 (88.2)

	
29 (93.5)

	
120 (87.0)

	
0.537




	
Adequate (<2000)

	
20 (11.8)

	
2 (6.5)

	
18 (13.0)




	
Potassium Intake (mg/day)

	
Insufficient (<3510)

	
109 (64.5)

	
14 (45.2)

	
95 (68.8)

	
0.021




	
Sufficient (≥3510)

	
60 (35.5)

	
17 (54.8)

	
43 (31.2)








BMI: Body Mass Index; MedDiet: Mediterranean Diet. # the sample does not include 169 individuals in this variable due to missing values.













 





Table 2. Sociodemographic, lifestyle and health-related characteristics and physical activity of 169 Portuguese adults at a high risk of dementia from the MIND-Matosinhos study (2020–2023), according to sodium and potassium intake.
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Sociodemographic, Lifestyle and Health-Related Characteristics and Physical Activity

	
Sodium Intake

	
Potassium Intake




	
Adequate

(<2000 mg/day)

n (%)

	
Excessive

(≥2000 mg/day)

n (%)

	
p

	
Sufficient

(≥3510 mg/day)

n (%)

	
Insufficient

(<3510 mg/day)

n (%)

	
p






	
Sex

	
Female

	
15 (75.0)

	
88 (59.1)

	
0.224

	
29 (48.3)

	
74 (67.9)

	
0.014




	
Male

	
5 (25.0)

	
61 (40.9)

	
31 (51.7)

	
35 (32.1)




	
Age (years)

	
<65

	
1 (5.0)

	
38 (25.5)

	
0.095

	
15 (25.0)

	
24 (22.0)

	
0.692




	
65–74

	
11 (55.0)

	
73 (49.0)

	
31 (51.7)

	
53 (48.6)




	
≥75

	
8 (40.0)

	
38 (25.5)

	
14 (23.3)

	
32 (29.4)




	
Education (years)

	
4

	
6 (30.0)

	
58 (38.9)

	
0.097

	
20 (33.3)

	
44 (40.4)

	
0.003




	
5–9

	
4 (20.0)

	
51 (34.2)

	
29 (48.3)

	
26 (23.9)




	
≥10

	
10 (50.0)

	
40 (26.8)

	
11 (18.3)

	
39 (35.8)




	
Marital status #

	
Married or cohabiting

	
15 (75.0)

	
107 (72.3)

	
1.000

	
47 (78.3)

	
75 (69.4)

	
0.279




	
Single, divorced, widowed or separated

	
5 (25.0)

	
41 (27.7)

	
13 (21.7)

	
33 (30.6)




	
Household income #

	
250–1000 €

	
3 (20.0)

	
38 (26.8)

	
0.296

	
18 (31.6)

	
23 (23.0)

	
0.647




	
1001–1500 €

	
5 (33.3)

	
45 (31.7)

	
17 (29.8)

	
33 (33.0)




	
1501–2000 €

	
1 (6.7)

	
29 (20.4)

	
11 (19.3)

	
19 (19.0)




	
≥2000 €

	
6 (40.0)

	
30 (21.1)

	
11 (19.3)

	
25 (25.0)




	
Professional status #

	
Professionally active

	
0 (0.0)

	
20 (13.6)

	
0.135

	
8 (13.3)

	
12 (11.2)

	
0.804




	
Professionally non-active

	
20 (100.0)

	
127 (86.4)

	
52 (86.7)

	
95 (88.8)




	
Physical activity level

	
High

	
2 (10.0)

	
7 (4.7)

	
0.439

	
6 (10.0)

	
3 (2.8)

	
0.034




	
Moderate

	
11 (55.0)

	
72 (48.3)

	
33 (55.0)

	
50 (45.9)




	
Low

	
7 (35.0)

	
70 (47.0)

	
21 (35.0)

	
56 (51.4)




	
Smoking status

	
Non-smoker

	
7 (35.0)

	
79 (53.0)

	
0.212

	
29 (48.3)

	
57 (52.3)

	
0.446




	
Current smoker

	
3 (15.0)

	
10 (6.7)

	
3 (5.0)

	
10 (9.2)




	
Ex-smoker

	
10 (50.0)

	
60 (40.3)

	
28 (46.7)

	
42 (38.5)




	
Drinking frequency

(for any alcoholic beverage)

	
Never or <1/month

	
4 (20.0)

	
28 (18.8)

	
0.829

	
8 (13.3)

	
24 (22.0)

	
0.310




	
≥1/month to <1/day

	
6 (30.0)

	
55 (36.9)

	
25 (41.7)

	
36 (33.0)




	
≥1/day

	
10 (50.0)

	
66 (44.3)

	
27 (45.7)

	
49 (45.0)




	
Hypertension diagnosis

	
No

	
7 (35.0)

	
67 (45.0)

	
0.476

	
30 (50.0)

	
44 (40.4)

	
0.258




	
Yes

	
13 (65.0)

	
82 (55.0)

	
30 (50.0)

	
65 (59.6)




	
BMI (kg/m2)

	
Normal (<25.0)

	
7 (35.0)

	
35 (23.5)

	
0.532

	
13 (21.7)

	
29 (26.6)

	
0.187




	
Overweight (25.0–29.9)

	
8 (40.0)

	
72 (43.8)

	
34 (56.7)

	
46 (42.2)




	
Obesity (≥30.0)

	
5 (25.0)

	
42 (28.2)

	
13 (21.7)

	
34 (31.2)








BMI: Body Mass Index. # the sample does not include 169 individuals in this variable due to missing values.













 





Table 3. Descriptive statistics of sodium and potassium intake and molar Na/K ratio according to adherence to the MedDiet in 169 Portuguese adults at a high risk of dementia from the MIND-Matosinhos study (2020–2023).
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	Nutrients
	Low Adherence

to the MedDiet

(<10 Points)

Median ± IQR
	Good Adherence

to the MedDiet

(≥10 Points)

Median ± IQR
	p





	Sodium (mg/day)
	3033 ± 1548
	3488 ± 1011
	0.041



	Potassium (mg/day)
	3036 ± 1350
	3566 ± 1094
	<0.001



	Na/K ratio
	1.70 ± 0.74
	1.58 ± 0.82
	0.081







MedDiet: Mediterranean Diet; Na/K ratio: Sodium and Potassium Ratio; IQR: Interquartile Range.













 





Table 4. Association between sodium and potassium intake and molar Na/K ratio and adherence to the Mediterranean diet in 169 Portuguese adults at a high risk of dementia from the MIND-Matosinhos study (2020–2023).
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Crude OR

(95% CI)

	
Adjusted OR *

(95% CI)






	
Sodium

	
Below the median (<3210 mg/day)

	
1

	
1




	
Above the median (≥3210 mg/day)

	
3.00 (1.29–6.98)

	
3.11 (1.27–7.65)




	
Potassium

	
Below th