
        
    
        
            
            
                
            

            
        
    

        
    
        
            
            
                
            

            
        
    


        
    




        

        
    Skip to main content

    
    
        
            
                Advertisement

                
                    
                        
                            
                        
                    

                

            

        

    



    
    
        
            
                
                    
                        
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




    
        
    
        
            
                
                    
    
        
            	
                        Home




	
                        European Journal of Nutrition

	
                        Article

A higher Mediterranean diet adherence and exercise practice are associated with a healthier drinking profile in a healthy Spanish adult population


                    	Original Contribution
	
                            Published: 08 December 2015
                        


                    	
                            Volume 56, pages 739–748, (2017)
                        
	
                            Cite this article
                        



                    
                        
                        
                    

                
                
                    
                        
                            
                            
                                
                                
                            
                            European Journal of Nutrition
                        
                        
                            
                                Aims and scope
                                
                            
                        
                        
                            
                                Submit manuscript
                                
                            
                        
                    
                

            
        
    


        
            
                

                

                
                    
                        	Cíntia Ferreira-Pêgo1,2, 
	Nancy Babio1,2 & 
	Jordi Salas-Salvadó1,2 


                        
    

                        
                            	
            
                
            543 Accesses

        
	
            
                
            12 Citations

        
	
                
                    
                14 Altmetric

            
	
            
                
            1 Mention

        
	
            Explore all metrics 
                
            

        


                        

                        
    
    

    
    


                        
                    
                


                
                    Abstract
Purpose
Very few studies have examined the association between beverage intake patterns and healthy lifestyle characteristics. Most of the research that has been carried out focuses on the consumption of soft drinks or alcohol and ignores the overall beverage pattern. The aim of this study is to evaluate the association between consumption of different types of beverage and physical exercise practice and MedDiet adherence.

Methods
Cross-sectional information about fluid intake from different types of beverages was collected in 1262 men and women between 18 and 70 years old, using a 24-h fluid-specific diary over seven consecutive days. Physical exercise was evaluated with a self-reported questionnaire, and MedDiet adherence was assessed using a validated 14-item questionnaire. Both variables were classified into three categories.
Results
Individuals with greater adherence to the MedDiet showed a higher intake of water and wine and a lower consumption of sweet regular beverages. Participants who engaged in more physical exercise consumed more water, milk and derivatives, juices and wine and less sweet regular beverages. Compared to the lowest category, the possibility of meeting the EFSA recommendations of total fluid intake was greater in individuals with eight or more points on the MedDiet adherence questionnaire [OR 1.94; 95 % CI 1.25–3.01] and in those who practice physical exercise three times a week or more [OR 1.71; 95 % CI 1.22–2.39]. Participants with a healthier lifestyle had a lower risk of exceeding the WHO’s free-sugar recommendations only from beverages.
Conclusions
Participants with greater adherence to the MedDiet and who engaged in more physical exercise exhibit a healthier pattern of fluid intake.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1



                        

                    

                    
                        
                    


                    
                        
                            
                        
                    

                    

                    

                    Abbreviations
	EFSA:
	
                    European Food Safety Agency

                  
	ORs:
	
                    Odds ratios

                  
	IOM:
	
                    Institute of Medicine

                  
	BMI:
	
                    Body mass index

                  
	WHO:
	
                    World Health Organization

                  
	CI:
	
                    Confidence intervals

                  
	MedDiet:
	
                    Mediterranean diet

                  



References
	De Lorgeril M, Salen P (2014) Helping women to good health: breast cancer, omega-3/omega-6 lipids, and related lifestyle factors. BMC Med 12:54. doi:10.1186/1741-7015-12-54
                        
Article 
    
                    Google Scholar 
                

	Lyden K, Keadle SK, Staudenmayer J et al (2014) Discrete features of sedentary behavior impact cardiometabolic risk factors. Med Sci Sports Exerc 47:1079–1086. doi:10.1249/MSS.0000000000000499
                        
Article 
    
                    Google Scholar 
                

	Mansoubi M, Pearson N, Clemes S, Biddle SJH (2014) The relationship between sedentary behaviour and physical activity in adults: a systematic review. Prev Med (Baltim) 69:28–35. doi:10.1016/j.ypmed.2014.08.028
                        
Article 
    
                    Google Scholar 
                

	U.S. Department of Health and Human Services (2008) Physical activity guidelines advisory committee report. U.S. Department of Health and Human Services, Washington, D.C.

                    Google Scholar 
                

	Stamatakis E, Hamer M, Dunstan DW (2011) Screen-based entertainment time, all-cause mortality, and cardiovascular events: population-based study with ongoing mortality and hospital events follow-up. J Am Coll Cardiol 57:292–299. doi:10.1016/j.jacc.2010.05.065
                        
Article 
    
                    Google Scholar 
                

	Moore SC, Patel AV, Matthews CE et al (2012) Leisure time physical activity of moderate to vigorous intensity and mortality: a large pooled cohort analysis. PLoS Med 9:e1001335. doi:10.1371/journal.pmed.1001335
                        
Article 
    
                    Google Scholar 
                

	Lee D, Pate RR, Lavie CJ et al (2014) Leisure-time running reduces all-cause and cardiovascular mortality risk. J Am Coll Cardiol 64:472–481. doi:10.1016/j.jacc.2014.04.058
                        
Article 
    
                    Google Scholar 
                

	Schnohr P, Lange P, Scharling H, Jensen JS (2006) Long-term physical activity in leisure time and mortality from coronary heart disease, stroke, respiratory diseases, and cancer. The Copenhagen City Heart Study. Eur J Cardiovasc Prev Rehabil 13:173–179. doi:10.1097/01.hjr.0000198923.80555.b7
                        
Article 
    
                    Google Scholar 
                

	Mensink GB, Loose N, Oomen CM (1997) Physical activity and its association with other lifestyle factors. Eur J Epidemiol 13:771–778
Article 
    CAS 
    
                    Google Scholar 
                

	Schwingshackl L, Missbach B, König J, Hoffmann G (2014) Adherence to a Mediterranean diet and risk of diabetes: a systematic review and meta-analysis. Public Health Nutr 18:1–8. doi:10.1017/S1368980014001542
                        

                    Google Scholar 
                

	Georgoulis M, Kontogianni MD, Yiannakouris N (2014) Mediterranean diet and diabetes: prevention and treatment. Nutrients 6:1406–1423. doi:10.3390/nu6041406
                        
Article 
    CAS 
    
                    Google Scholar 
                

	Salas-Salvadó J, Bulló M, Estruch R et al (2014) Prevention of diabetes with Mediterranean diets: a subgroup analysis of a randomized trial. Ann Intern Med 160:1–10. doi:10.7326/M13-1725
                        
Article 
    
                    Google Scholar 
                

	Babio N, Bulló M, Basora J et al (2009) Adherence to the Mediterranean diet and risk of metabolic syndrome and its components. Nutr Metab Cardiovasc Dis 19:563–570. doi:10.1016/j.numecd.2008.10.007
                        
Article 
    CAS 
    
                    Google Scholar 
                

	Salas-Salvadó J, Fernández-Ballart J, Ros E et al (2008) Effect of a Mediterranean diet supplemented with nuts on metabolic syndrome status: one-year results of the PREDIMED randomized trial. Arch Intern Med 168:2449–2458. doi:10.1001/archinte.168.22.2449
                        
Article 
    
                    Google Scholar 
                

	Estruch R, Ros E, Salas-Salvadó J et al (2013) Primary prevention of cardiovascular disease with a Mediterranean diet. N Engl J Med 368:1279–1290. doi:10.1056/NEJMoa1200303
                        
Article 
    CAS 
    
                    Google Scholar 
                

	Estruch R, Salas-Salvadó J (2013) Towards an even healthier Mediterranean diet. Nutr Metab Cardiovasc Dis 23:1163–1166. doi:10.1016/j.numecd.2013.09.003
                        
Article 
    CAS 
    
                    Google Scholar 
                

	Grandjean AC, Reimers KJ, Buyckx ME (2003) Hydration: issues for the 21st century. Nutr Rev 61:261–271
Article 
    
                    Google Scholar 
                

	Grandjean AC, Campbell SM (2004) Hydration: fluids for life. North American Branch of the International Life Sciences Institute, Washington, D.C.

                    Google Scholar 
                

	Ferreira-pêgo C, Babio N, Fenández-alvira JM et al (2014) Fluid intake from beverages in Spanish adults: cross-sectional study. Nutr Hosp 29:1171–1178. doi:10.3305/nh.2014.29.5.7421
                        

                    Google Scholar 
                

	EFSA (2010) How much water does my body need ? The scientific answer from the European Food Safety Authority. EFBW Sci  1:5–6

                    Google Scholar 
                

	World Health Organization (2003) Diet, nutrition and the prevention of chronic diseases. World Health Organization, Geneva

                    Google Scholar 
                

	Ferreira-Pêgo C, Guelinckx I, Moreno LA et al (2015) Total fluid intake and its determinants: cross-sectional surveys among adults in 13 countries worldwide. Eur J Nutr 54(Suppl 2):35–43. doi:10.1007/s00394-015-0943-9
                        
Article 
    
                    Google Scholar 
                

	Guelinckx I, Ferreira-Pêgo C, Moreno LA et al (2015) Intake of water and different beverages in adults across 13 countries. Eur J Nutr 54(Suppl 2):45–55. doi:10.1007/s00394-015-0952-8
                        
Article 
    
                    Google Scholar 
                

	
The Market Research Society (2006) Occupation groupings: a job dictionary, 6th edn

	Dinning A, Van Staveren M, Wicken G (2005) Global socio-economic levels: development of a global non-occupational system. Int J Mark Res 47:597–614

                    Google Scholar 
                

	Farran A, Zamora R, Cervera P (2004) Tablas de composición de alimentos del CESNID. Universitat de Barcelona

	World Health Organization (2015) Guideline: sugars intake for adults and children. World Health Organization, Geneva

                    Google Scholar 
                

	European Food Safety Agency (2015) The food classification and description system FoodEx2 (revision 2)

	
Agostoni CV, Bresson JL, Fairweather-Tait S et al (2010) Scientific opinion on dietary reference values for water. EFSA J 8:3

                    Google Scholar 
                

	Schröder H, Fitó M, Estruch R et al (2011) A short screener is valid for assessing Mediterranean diet adherence among older Spanish men and women. J Nutr 141:1140–1145. doi:10.3945/jn.110.135566
                        
Article 
    
                    Google Scholar 
                

	Martínez-González MA, García-Arellano A, Toledo E et al (2012) A 14-item Mediterranean diet assessment tool and obesity indexes among high-risk subjects: the PREDIMED trial. PLoS One 7:e43134. doi:10.1371/journal.pone.0043134
                        
Article 
    
                    Google Scholar 
                

	World Health Organization (2004) Human energy requirements: report of a joint FAO/WHO/UNU Expert Consultation

                    Google Scholar 
                

	Sánchez-Villegas A, Toledo E, Bes-Rastrollo M et al (2009) Association between dietary and beverage consumption patterns in the SUN (Seguimiento Universidad de Navarra) cohort study. Public Health Nutr 12:351–358. doi:10.1017/S1368980008002127
                        

                    Google Scholar 
                

	León-Muñoz LM, Galán I, Valencia-Martín JL et al (2014) Is a specific drinking pattern a consistent feature of the Mediterranean diet in Spain in the XXI century? Nutr Metab Cardiovasc Dis 24:1074–1081. doi:10.1016/j.numecd.2014.04.003
                        
Article 
    
                    Google Scholar 
                

	Duffey KJ, Popkin BM (2006) Adults with healthier dietary patterns have healthier beverage patterns. J Nutr 136:2901–2907
CAS 
    
                    Google Scholar 
                

	Zazpe I, Sánchez-Tainta A, Toledo E et al (2013) Dietary patterns and total mortality in a Mediterranean cohort: the SUN project. J Acad Nutr, Diet

                    Google Scholar 
                

	Sánchez-Villegas A, Delgado-Rodríguez M, Martínez-González MA, De Irala-Estévez J (2003) Gender, age, socio-demographic and lifestyle factors associated with major dietary patterns in the Spanish Project SUN (Seguimiento Universidad de Navarra). Eur J Clin Nutr 57:285–292. doi:10.1038/sj.ejcn.1601528
                        
Article 
    
                    Google Scholar 
                

	Tur JA, Romaguera D, Pons A (2004) Adherence to the Mediterranean dietary pattern among the population of the Balearic Islands. Br J Nutr 92:341–346
Article 
    CAS 
    
                    Google Scholar 
                

	Sánchez-Villegas A, Martínez JA, De Irala J, Martínez-González MA (2002) Determinants of the adherence to an “a priori” defined Mediterranean dietary pattern. Eur J Nutr 41:249–257. doi:10.1007/s00394-002-0382-2
                        
Article 
    
                    Google Scholar 
                

	Vartanian LR, Schwartz MB, Brownell KD (2007) Effects of soft drink consumption on nutrition and health: a systematic review and meta-analysis. Am J Public Health 97:667–675. doi:10.2105/AJPH.2005.083782
                        
Article 
    
                    Google Scholar 
                

	Rippe JM (2013) The metabolic and endocrine response and health implications of consuming sugar-sweetened beverages: findings from recent randomized controlled. Trials 1–3:677–686. doi:10.3945/an.113.004580.has
                        

                    Google Scholar 
                

	Malik VS, Popkin BM, Bray GA et al (2010) Sugar-sweetened beverages and risk of metabolic syndrome and type 2 diabetes a meta-analysis. Diabetes Care 33:2477–2483
Article 
    
                    Google Scholar 
                

	Fernández-Ballart JD, Piñol JL, Zazpe I et al (2010) Relative validity of a semi-quantitative food-frequency questionnaire in an elderly Mediterranean population of Spain. Br J Nutr 103:1808–1816. doi:10.1017/S0007114509993837
                        
Article 
    
                    Google Scholar 
                

	Ciprián D, Navarrete-Muñoz E, de la Hera MG et al (2013) Mediterranean and Western dietary patterns in adult population of a Mediterranean area; a cluster analysis. Nutr Hosp 28:1741–1749. doi:10.3305/nh.2013.28.5.6758
                        

                    Google Scholar 
                

	León-Muñoz LM, Guallar-Castillón P, Graciani A et al (2012) Adherence to the Mediterranean diet pattern has declined in Spanish adults. J Nutr 142:1843–1850. doi:10.3945/jn.112.164616
                        
Article 
    
                    Google Scholar 
                

	Aranceta J (2001) Spanish food patterns. Public Health Nutr 4:1399–1402
CAS 
    
                    Google Scholar 
                

	Latzka WA, Montain SJ (1999) Water and electrolyte requirements for exercise. Clin Sports Med 18:513–524
Article 
    CAS 
    
                    Google Scholar 
                

	Popkin B, D’Anci K, Rosenberg I (2010) Water, hydration, and health. Nutr Rev 68:439–458. doi:10.1111/j.1753-4887.2010.00304.x.Water
                        
Article 
    
                    Google Scholar 
                

	Taylor LM, Johnson ST, Vallance JK et al (2014) Food and physical activity behaviours of adults attending a prediabetes education class. Can J Diabetes 38:432–438. doi:10.1016/j.jcjd.2014.01.010
                        
Article 
    
                    Google Scholar 
                

	Rintala M, Lyytikäinen A, Leskinen T et al (2011) Leisure-time physical activity and nutrition: a twin study. Public Health Nutr 14:846–852. doi:10.1017/S136898001000090X
                        
Article 
    
                    Google Scholar 
                


Download references




Acknowledgments
The authors are indebted to the participants in the study for their collaboration. The presented data was collected by TNS.


Author information
Authors and Affiliations
	Human Nutrition Unit, Biochemistry Biotechnology Department, Faculty of Medicine and Health Sciences, Hospital Universitari de Sant Joan de Reus, IISPV (Institut d’Investigació Sanitària Pere Virgili), Universitat Rovira i Virgili, C/Sant Llorenç, 21, 43201, Reus, Spain
Cíntia Ferreira-Pêgo, Nancy Babio & Jordi Salas-Salvadó

	CIBERobn (Centro de Investigación Biomédica en Red Fisiopatología de la Obesidad y Nutrición), Institute of Health Carlos III, Madrid, Spain
Cíntia Ferreira-Pêgo, Nancy Babio & Jordi Salas-Salvadó


Authors	Cíntia Ferreira-PêgoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Nancy BabioView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jordi Salas-SalvadóView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding authors
Correspondence to
                Nancy Babio or Jordi Salas-Salvadó.


Ethics declarations

              
              
                Conflict of interest

                C.F.-P. reports no conflicts of interest. J.S.-S is member of the scientific advisory board on fluid intake of Danone Research. J.S.-S. and N.B. have received consultancies from Danone S.A.

              
              
                Informed consent

                All the participants give their consent prior to the inclusion in the study. University Hospital of Sant Joan de Reus Ethics Committee gives their approval to the study protocol (ref. C.E.I.C-012).

              
            

Rights and permissions
Reprints and permissions


About this article
       



Cite this article
Ferreira-Pêgo, C., Babio, N. & Salas-Salvadó, J. A higher Mediterranean diet adherence and exercise practice are associated with a healthier drinking profile in a healthy Spanish adult population.
                    Eur J Nutr 56, 739–748 (2017). https://doi.org/10.1007/s00394-015-1117-5
Download citation
	Received: 03 July 2015

	Accepted: 17 November 2015

	Published: 08 December 2015

	Issue Date: March 2017

	DOI: https://doi.org/10.1007/s00394-015-1117-5


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	Fluid intake
	Mediterranean diet
	Physical exercise
	Adult
	Beverage








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					54.89.13.143
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	






    