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Figure 1. 

Linear regression between quality of life dimensions and fat mass, physical activity, adherence to a healthy dietary pattern and DRS once adjusted by sex, age, family history 
of hypertension, sadness, physical activity, diet score and alcohol consumption. 

Figure 3. 

Differences between mirror low and high nutritional well-being (categorized 
according to the optimal ROC curve cut off point, which corresponded to below 
and above 89.6 points) across quality of life dimensions. *p < 0.01.

Figure 2. 

Logistic regression model ROC curve.
Receiver operating characteristic (ROC) curve analysis that defined 
(proto)nutritypes.
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Figure 4. 

Differences in age, sex, fat mass, physical activity and adherence to a healthy dietary pattern according to the nutritional well-being score. *p < 0.01. NS: non-significant.

DISCUSSION 

According to the WHO criteria, the HRQoL emphasize the need 
to assess vital estimators on people taking into account the sub-
jective perceptions of the individual and associated capacities to 
live a useful and full life (22). The objective of this cross-sectional 
study was to identify the impacts of nutritional/personal inputs in 
addition to sex/age such as the phenotype and different lifestyle 
factors, on the QoL on an apparently healthy working popula-
tion, and to define two nutritypes and design a nutrimeter score. 
The results revealed that quality of life measured with the SF-36 
questionnaire is associated with several lifestyle and personal 
factors such as physical activity, fat mass, several dietary patterns 
and several diagnosed disease statuses, which were analyzed to 
qualitative describe two nutritypes (low nutritional well-being vs 
high nutritional well-being), as well as to design a quantitative 
nutritional well-being mirror or score which produces a nutrimeter 
of nutritional well-being.

There are some studies that demonstrate the negative rela-
tionship between waist circumference and BMI with quality of life 
(23). However, there are fewer investigations that relate the quality 
of life with the percentage of fat mass. Becerra et al. (2013) evi-
denced that there is an association between a healthier fat mass 
profile and more positive assessments of quality of life (24). Higher 
body fat mass percentage predicted lower quality of life in our 
study, results that are similar to those obtained by Morrison et al. 
(2014) in a comparable cross-sectional study (25). Furthermore, 
Molarius et al. (2006) emphasized the importance of obesity in 
quality of life, establishing an association between these factors 
(26), where obesity predicted lower quality of life as Girón (2010) 
showed in his study (27). In addition, in the Mediterranean SUN 
cohort, greater adherence to a Mediterranean dietary pattern and 
lower BMI was found associated with better QoL (28). 

Using the SF-36, Barcones Molero et al. (2018) examined the 
negative impact of obesity in health-related quality of life, which 
was greater on the physical dimension than on the mental di-
mension (29). In our analyses, relevant results were observed 
in the physical health dimension, which suggests that there is 
greater sensitivity for fat mass as well as for DRS, diet score and 
physical activity. No significant associations were found between 
BMI and QoL, albeit a trend was suggested. An inverse statistically 
significant association between fat mass and QoL was observed. 
This finding suggest that fat mass may be a better predictor of 
QoL than BMI. 

Furthermore, the reported results suggest that those who 
self-declared less frequently being sad had a better quality of life, 
consistent with the results of Gaynes et al. (2002), who demon-
strated that depression is associated with decrements to QoL (30). 
Our study also found a relationship between the main meal eaten 
and QoL. In 2018, Ferrer-Cascales et al. reported that breakfast 
can potentially affect mental health in several ways (31). In this 
line, they established that those participants who make a greater 
quality breakfast had a better quality of life compared to those who 
had a poorer breakfast or skipped it. Our results show an inverse 
trend between the presence of a chronic disease (assessed with 
the DRS) and the subcategory of physical functioning. When any 
of the diseases were present, QoL decreased in our analyses, in 
agreement with other studies (32). 

The relation between physical activity and QoL has been con-
sistently described (34-36). Thus, Sánchez-Villegas et al. (2012) 
found a direct association between them (33), while Piko et al. 
(2000) evidenced a positive correlation between physical activity 
and self-perceived health (34). A study by Darviri et al. (2011) 
reported that poor self-rated health was associated with less 
physical activity (35). In a clinical trial that studied the influence of 
physical activity and mental health, Sánchez-Villegas et al. (2008) 
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reported an association between physical activity and sedentary 
behavior on the incidence of mental disorders (36). In contrast, 
Brown et al. (2004) suggested that participation in moderate or 
vigorous physical activity every day of the week or for a extended 
period is associated with lower HRQoL (37), which affects that 
physical activity criteria. Our findings showed that longer bouts 
of physical activity were positively associated with QoL, in agree-
ment with previous evidence. Casals et al. (2017) found a general 
relation between practicing physical activity and QoL in patients 
with type 2 diabetes mellitus (38).

The results presented in this study suggest a relation between 
a healthy nutritional dietary pattern and QoL. Participants who 
reported a greater adherence to a healthy eating pattern (as-
sessed with the built Diet Score) showed better self-perception 
of their health. These findings are consistent with the study by 
Henríquez-Sánchez et al. (2011), who reported a significant as-
sociation between better adherence to the Mediterranean diet and 
several dimensions of physical and mental QoL (28). Furthermore, 
Sayón-Orea et al. (2018) evidenced that a higher consumption 
of fruits, vegetables and fish were associated with better health 
perception (39), which is in accordance with our findings. Further-
more, Galilea-Zabalza et al. (2018) found a positive association 
between adherence to the Mediterranean diet and quality of life 
(40). 

In the present study, a valuable outcome was to design an 
objective tool for qualitatively categorizing subjects on two nu-
tritypes of nutritional well-being based on subjective QoL items. 
Indeed, this approach allowed to classify our population in two 
(proto)nutritypes (mirrored low and high nutritional well-being) and 
study differences in the nutritional status across them. Moreover, 
this research devised an equation that produces quantitative val-
ues to compute the nutritional status through a nutrimeter, which 
was also used to further discriminate two categories or nutritypes 
based on age, sex, percentage of fat mass, diseases, adherence 
to a healthy diet and minutes of physical activity. A cut off point 
of 89.6 points was considered to discriminate mirrored low/high 
nutritional well-being.

The main strength of the present study is that most of the 
questionnaires have been designed and evaluated by the same 

researcher, who has subsequently administered them and was 
responsible of creating the database, which reduces bias due to 
misinterpretation of the questions or confusion. One limitation of 
the study is the restricted generalizability of our findings. Our study 
sample consisted of healthy people who were selected based on 
interest and values. Second, information about diseases, physical 
activity and dietary habits was retrieved based on self-reported 
information, and reporting bias should not be discarded, but all 
values that qualitative of data are used for categorizing individual 
nutritional status. Third, there may be a social desirability bias 
as participants may tend to answer in a more socially accepted 
way, e.g., participants may have reported higher engagement on 
physical activity. Fourth, the sample size of the study correspond-
ed to a pilot study, and therefore the statistical power is limited. 
However, despite the small study sample, our findings showed 
some clear trends although type I (a-risk) or type II (b-risk) errors 
cannot be discarded. Finally, these exploratory analyses enlight-
ened that higher fat mass had detrimental effects on mirrored 
nutritional well-being (as a proxy of QoL), whilst increased physical 
activity levels, better adherence to a healthy dietary pattern and 
the absence of chronic diseases are related to a better nutritional 
well-being and higher nutrimeter values. 

In summary, based on the results of this study, we can conclude 
that some lifestyle related factors, such as physical activity and 
adherence to a healthy diet, are associated with better self-re-
ported QoL in addition to body composition and lack of chronic 
diseases. Moreover, participants classified as high nutritional 
well-being with the novel (proto)nutritype showed higher scores 
in a newly designed nutrimeter that considered nutritional and 
lifestyle factors. These findings remark the importance of these 
factors in relation to quality of life.
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PREGUNTAS GENERALES

¿Cómo consideraría su salud en comparación con la gente de su edad? Mejor    Igual    Peor 

¿Ha sido diagnosticado o actualmente está en tratamiento de diabetes?             Sí              No

¿Ha sido diagnosticado o actualmente está en tratamiento de hipertensión arterial?             Sí              No

¿Ha sido diagnosticado o actualmente está en tratamiento de dislipemia?             Sí              No

¿Algún miembro de su familia ha sido diagnosticado de alguna de las siguientes enfermedades?

   Diabetes
   Hipertensión arterial
   Dislipemia
   Obesidad

Últimamente, ¿se ha sentido triste, desanimado, bajo de ánimo o deprimido?             Sí              No

¿Ha sido diagnosticado de depresión?             Sí              No

¿Cuántas horas semanales realiza su actividad profesional? horas

¿Cuántas horas considera que dedica semanalmente al ocio? horas

¿Duerme usted la siesta?
En caso afirmativo, ¿cuántas horas a la semana?

            Sí              No
horas

¿Cuántas horas calcula que duerme diariamente por las noches? horas

¿Consume alcohol en forma de bebidas de alta graduación? (excluidos vino, sidra y cerveza)
En caso afirmativo, ¿cuántas copas/vasos a la semana?

            Sí              No
copas/vasos

¿Es usted fumador?
En caso afirmativo, ¿cuántos años hace que fuma? En caso de exfumador, ¿cuántos años estuvo fumando?
En caso afirmativo o de ser exfumador, ¿cuántos cigarrillos consume/consumía al día?

Sí    No    Exfumador  
años

cigarrillos

¿Qué número de comidas realiza al día? comidas

De todas las comidas que realiza, ¿cuál es la principal?

¿Qué número de comidas (almuerzo) realiza fuera de casa semanalmente? (excluyendo las cenas)
En caso afirmativo, ¿se trae la comida de casa?

comidas
            Sí              No

¿Suele picotear o realizar consumo de algún alimento entre horas?             Sí              No

¿Cuántos vasos de agua consume al día? vasos

¿Consume sal en la mesa?             Sí              No

¿Cómo de hambriento se encuentra ahora mismo? 
Nada ________________________________________________ Extremadamente

hora

¿Cómo de saciado se encuentra ahora mismo?        Nada ________________________________________________ Extremadamente

¿Cómo de grande es su deseo de comer ahora mismo?    Nada _____________________________________________ Extremadamente

Nombre y apellidos: 

Sexo:  Hombre  Mujer Fecha de nacimiento: ____/____/____

Edad: Número historia clínica: 

Annex 1. Cuestionario de estilo de vida

EJERCICIO FÍSICO

En el trabajo

 1.  ¿Exige su trabajo una actividad física intensa que implica una aceleración importante de la respiración o del ritmo 
cardiaco (como levantar pesos, cavar o trabajos de construcción) durante al menos 10 minutos consecutivos? 

  Sí    No   (saltar a la 4)

 2.  En una semana típica, ¿cuántos días realiza usted actividades físicas intensas en su trabajo?  días

 3.  En uno de esos días en los que realiza actividades físicas intensas, ¿cuánto tiempo suele dedicar a esas actividades? Horas:  Minutos: 

 4.  ¿Exige su trabajo una actividad de intensidad moderada que implica una ligera aceleración de la respiración o del 
ritmo cardiaco, como caminar deprisa (o transportar pesos ligeros) durante al menos 10 minutos consecutivos? 

  Sí    No   (saltar a la 7)

(Continuation in the next page)
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DIETA 

 1. ¿Usa usted el aceite de oliva como principal grasa para cocinar? Sí  = 1 punto

 2.  ¿Cuánto aceite de oliva consume en total al día (incluyendo el usado para freír, comidas fuera 
de casa, ensaladas, etc.)?

4 o más cucharadas = 1 punto

 3.  ¿Cuántas raciones de verdura u hortaliza consume al día?  
(las guarniciones o acompañamientos = ½ ración) 1 ración = 200 g

2 o más (al menos una de ellas en 
ensalada o crudas) = 1 punto

 4.  ¿Cuántas piezas de fruta (incluyendo zumo natural) consume al día? 3 o más al día = 1 punto

 5.  ¿Cuántas raciones de carnes rojas, hamburguesas, salchichas o embutidos consume al día? 
(ración: 100-150 g) 

Menos de 1 al día = 1 punto

 6.  ¿Cuántas raciones de mantequilla, margarina o nata consume al día? (porción individual: 12 g) Menos de 1 al día = 1 punto

 7.  ¿Cuántas bebidas carbonatadas y/o azucaradas (refrescos, colas, tónicas, bitter) consume al día? Menos de 1 al día = 1 punto

 8.  ¿Bebe usted vino? ¿Cuánto consume a la semana? 7 o más vasos a la semana = 1 punto

 9. ¿Cuántas raciones de legumbres consume a la semana? (1 plato o ración de 150 g) 3 o más a la semana = 1 punto 

10.  ¿Cuántas raciones de pescado-marisco consume a la semana? (1 plato, pieza o ración: 100-
150 g de pescado o 4-5 piezas o 200 g de marisco)

3 o más a la semana = 1 punto 

11.  ¿Cuántas veces consume repostería comercial (no casera) como galletas, flanes, dulce o 
pasteles a la semana? (ración 30 g)

Menos de 2 a la semana = 1 punto

EJERCICIO FÍSICO (Cont.)

En el trabajo (cont.)

 5.  En una semana típica, ¿cuántos días realiza usted actividades físicas intensas en su trabajo?  días

 6.  En uno de esos días en los que realiza actividades físicas intensas, ¿cuánto tiempo suele dedicar a esas actividades? Horas:  Minutos: 

Para desplazarse

 7.  ¿Camina usted o usa usted una bicicleta al menos 10 minutos consecutivos en sus desplazamientos?   Sí    No   (saltar a la 10)

 8.  En una semana típica, ¿cuántos días camina o va en bicicleta al menos 10 minutos consecutivos en sus 
desplazamientos?

 días

 9.  En un día típico, ¿cuánto tiempo pasa caminando o yendo en bicicleta para desplazarse? Horas:  Minutos: 

En el tiempo libre

10.  En su tiempo libre, ¿practica usted deportes/fitness intensos que implican una aceleración importante de la 
respiración o del ritmo cardiaco (como correr, footing, aerobic, natación rápida, jugar al fútbol o baloncesto, 
desplazamiento de cargas pesadas, GAP, esgrima, volleyball, surf, etc.) durante al menos 10 minutos consecutivos?

  Sí    No   (saltar a la 13)

11.  En una semana típica, ¿cuántos días practica usted deportes/fitness intensos en su tiempo libre?  días

12.  En uno de esos días en los que practica deportes/fitness intensos, ¿cuánto tiempo suele dedicar a esas actividades? Horas:  Minutos: 

13.  En su tiempo libre, ¿practica usted alguna actividad de intensidad moderada que implica una ligera aceleración de 
la respiración o del ritmo cardiaco (como caminar deprisa, ir en bicicleta, caminar a paso rápido, bailar, caza, tareas 
domésticas, jardinería, patinaje, pesca, etc.) durante al menos 10 minutos consecutivos?

  Sí    No   (saltar a la 16)

14.  En una semana típica, ¿cuántos días practica usted actividades físicas de intensidad moderada en su tiempo libre?  días

15.  En uno de esos días en los que practica actividades físicas de intensidad moderada, ¿cuánto tiempo suele dedicar a 
esas actividades?

Horas:  Minutos: 

Comportamiento sedentario

16.  ¿Cuánto tiempo suele pasar sentado o recostado en un día típico? Horas:  Minutos: 

Annex 1 (Cont.). Cuestionario de estilo de vida

(Continuation in the next page)



873

[Nutr Hosp 2019;36(4):862-874]

DEFINITION OF NUTRITIONALLY QUALITATIVE CATEGORIZING (PROTO)NUTRITYPES AND A PILOT QUANTITATIVE NUTRIMETER 
FOR MIRRORING NUTRITIONAL WELL-BEING BASED ON A QUALITY OF LIFE HEALTH RELATED QUESTIONNAIRE

REFERENCES

1. Martínez González MA, Alonso Á, Bes-Rastrollo M, Alegre Garrido F. Concep-
tos de salud pública y estrategias preventivas: un manual para ciencias de 
la salud. Barcelona: Elsevier España, S.L.; 2013.

2. Organización Mundial de la Salud (OMS). Constitución de la Organización Mundial 
de la Salud. Documentos básicos. Suplemento 20; 2006. Geneva: OMS; 2006. 
Available from: http://www.who.int/governance/eb/who_constitution_sp.pdf

3. World Health Organization (WHO). Salud de la mujer. Cited: 21st Jan, 2018. 
Available from: http://www.who.int/es/news-room/fact-sheets/detail/wom-
en-s-health

4. World Health Organization (WHO). Health Education Unit. Life-styles and 
health. Sco Sci Med (Great Britain) 1986;22(2):117-24.

5. Gisbert JP, Calvet X, Ferrándiz J, Mascrot JJ, Alonso-Coello P, Marzo M. 
Manejo del paciente con dispepsia. Guía de práctica clínica. Actualización 
2012. Resumen ejecutivo. Aten Primaria 2012;44(12):728-33. 

6. World Health Organization (WHO). Quality of Life assessment (WHO-
QOL): position paper from the World Health Organization. Soc Sci Med 
1995;41(10):1403-9. 

7. Ruiz M, Pardo A. Calidad de vida relacionada con la salud: definición y utilización 
en la práctica médica. PharmacoEconomics Span Res Artic 2014;2(1):31-43. 
Available from: http://link.springer.com/10.1007/BF03320897

8. Desai BB. Handbook of nutrition and diet. 1st ed. New York: Marcel Dekker; 2000.
9. Badía X, Alonso J. La medida de la salud. Guía de escalas de medición en 

español. 4ª ed. Barcelona: Unión Editorial; 2007. 
10. Vilagut G, Valderas JM, Montserrat F. Interpretación de los cuestionarios de 

salud SF-36 y SF-12 en España: componentes físico y mental. Med Clin 
2008;130(19):726-35. 

11. Rosales Ricardo Y. Antropometría en el diagnóstico de pacientes obesos; una 
revisión. Nutr Hosp 2012;27(6):1803-9. 

12. Sacristán JM. Figura y carácter. Los biotipos de Kretschmer. Madrid: La 
Lectura; 1926. 

13. Ahlqvist E, Storm P, Käräjämäki A, Martinell M, Dorkhan M, Carlsson A, et al. 
Novel subgroups of adult-onset diabetes and their association with outcomes: 
a data-driven cluster analysis of six variables. Lancet Diabetes Endocrinol 
2018;6(5):361-9. 

14. Guigoz Y. Nutrition surveys in the elderly. Nutr Rev 1996;54(1):s59. 

15. Hebestreit K, Yahiaoui-Doktor M, Engel C, Vetter W, Siniatchkin M, Erickson N, 
et al. Validation of the German version of the Mediterranean Diet Adherence 
Screener (MEDAS) questionnaire. BMC Cancer 2017;17(1):1-10. 

16. World Health Organization (WHO). Global Physical Activity Questionnaire. 
Geneva: WHO; 2014. Cited: 23rd Jan, 2018. Available from: https://www.
who.int/ncds/surveillance/steps/resources/GPAQ_Analysis_Guide.pdf

17. Jiménez MG, Martínez P, Miró E. Bienestar psicológico y hábitos saludables : 
¿están asociados a la práctica de ejercicio físico? Int J Clin Health Psychol 
2008;8:185-202. 

18. Gil Á, Maldonado Lozano J, Martínez de Victoria Muñoz E. Tratado de nutrición. 
Nutrición humana en el estado de salud. 3ª ed. Médica Panamericana; 2017. 

19. Obidoa C, Reisine S, Cherniack M. How does the SF 36 perform in healthy 
populations? A structured review of longitudinal studies. J Soc Behav Heal 
Sci 2010;4(1):30-48. Available from: https://www.uml.edu/docs/Appendix 
A10 Obidoa_JSBHS 0915-21_tcm18-42659.pdf%

20. Youden WJ. Index for rating diagnostic tests. Cancer 1950;3:32-5.
21. Fluss R, Faraggi D, Reiser B. Estimation of the Youden index and its associated 

cutoff point. Biometrical J 2005;47(4):458-72. 
22. García H, Vera C, Lugo L. Calidad de vida relacionada con la salud en 

Medellín y su área metropolitana, con aplicación del SF-36. Rev Fac Nac 
Salud 2014;32(1):26-39. 

23. Han TS, Tijhuis MAR, Lean MEJ, Seidell JC. Quality of life in relation to over-
weight and body fat distribution. Am J Public Health 1998;88(12):1814-20. 

24. Becerra CA, Reigal RE, Hernández-Mendo A, Martín-Tamayo I. Relaciones de 
la condición física y la composición corporal con la autopercepción de salud. 
Int J Sport Sci 2013;IX:216-29. 

25. Morrison KM, Shin S, Tarnopolsky M, Taylor VH. Association of depression & 
health related quality of life with body composition in children and youth with 
obesity. J Affect Disord 2014;172:18-23. DOI: 10.1016/j.jad.2014.09.014

26. Molarius A, Berglund K, Eriksson C, Lambe M, Nordström E, Eriksson HG, et 
al. Socioeconomic conditions, lifestyle factors, and self-rated health among 
men and women in Sweden. Eur J Public Health 2007;17(2):125-33. 

27. Girón P. Determinants of self-rated health in Spain: Differences by age groups 
for adults. Eur J Public Health 2012;22(1):36-40. 

28. Henríquez Sánchez P, Ruano C, De Irala J, Ruiz-Canela M, Martínez-González 
MA, Sánchez-Villegas A. Adherence to the Mediterranean diet and quality of 
life in the SUN Project. Eur J Clin Nutr 2012;66(3):360–8. 

DIETA (Cont.)

12.  ¿Cuántas veces consume frutos secos a la semana? (ración 30 g) 3 o más a la semana = 1 punto

13.  ¿Consume usted preferentemente carne de pollo, pavo o conejo en vez de ternera, cerdo, 
hamburguesas o salchichas? (carne de pollo: 1 pieza o ración de 100-150 g)

Sí = 1 punto 

14.  ¿Cuántas veces a la semana consume los vegetales cocinados, pasta, arroz u otros platos 
aderezados con salsa de tomate, ajo, cebolla o puerro elaborada a fuego lento con aceite de 
oliva (sofrito)?

2 o más a la semana = 1 punto

Glucosa (mg/dl): 
HDL colesterol (mg/dl): 
LDL colesterol (mg/dl): 
Triglicéridos (mg/dl): 
PCR (mg/dl): 
GOT (UI/l): 
GPT (UI/l): 

Creatinina (mg/dl): 
Ácido úrico (mg/dl): 
Eritrocitos (mil./mm3): 
Hematocrito (%):
Hemoglobina (g/dl): 
Leucocitos (mil./mm3): 
Neutrófilos (%):

Eosinófilos (%):
Basófilos (%):
Linfocitos (%):
Monocitos (%):
Plaquetas (mil./mm3):

Peso (kg): 
Altura (cm): 
Perímetro cintura (cm): 
Perímetro cadera (cm): 
IMC (kg/m2): 

Grado de obesidad: 
% Grasa corporal (%):
Masa grasa (kg): 
% Grasa visceral (%): 
Músculo (kg): 

Masa ósea (kg): 
Agua corporal (kg):
% Agua corporal (%): 
Edad metabólica (años): 
Presión arterial (mm Hg): 

A RELLENAR POR EL PERSONAL SANITARIO

Annex 1 (Cont.). Cuestionario de estilo de vida
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