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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 2.

Logistic regression model ROC curve.

Receiver operating characteristic (ROC) curve analysis that defined
(proto)nutritypes.

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.
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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 Giron (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).

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

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
BMIand 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, Sanchez-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, Sanchez-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
Henriquez-Sanchez 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,
Sayon-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
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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 | (a-risk) or type Il (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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Annex 1. Cuestionario de estilo de vida

Nombre y apellidos:

Sexo: OHombre O Mujer Fecha de nacimiento: / /

Edad: Numero historia clinica:

¢ Como consideraria su salud en comparacion con la gente de su edad?

PREGUNTAS GENERALES

Mejor 0 Igual 0 Peor 0

¢Ha sido diagnosticado o actualmente esta en tratamiento de diabetes? oS oNo
¢Ha sido diagnosticado o actualmente esta en tratamiento de hipertension arterial? oS oNo
¢Ha sido diagnosticado o actualmente esté en tratamiento de dislipemia? oS oNo
0 Diabetes
P " - . . O Hipertension arterial
¢Algiin miembro de su familia ha sido diagnosticado de alguna de las siguientes enfermedades? ) Dislipemia
0 Obesidad

Ultimamente, ¢se ha sentido triste, desanimado, bajo de &nimo o deprimido? 0 Si o No
¢Ha sido diagnosticado de depresion? oS oNo
¢;Cuantas horas semanales realiza su actividad profesional? horas
¢;Cuantas horas considera que dedica semanalmente al ocio? horas
¢Duerme usted la siesta? oS o No
En caso afirmativo, scuantas horas a la semana? horas
¢ Cuantas horas calcula que duerme diariamente por las noches? horas
¢Consume alcohol en forma de bebidas de alta graduacion? (excluidos vino, sidra y cerveza) oS o No
En caso afirmativo, ;cuantas copas/vasos a la semana? copas/vasos
¢Es usted fumador? Si o No o Exfumador O
En caso afirmativo, ¢cuantos afios hace que fuma? En caso de exfumador, ¢cudantos afios estuvo fumando? anos
En caso afirmativo o de ser exfumador, scuantos cigarrillos consume/consumia al dia? cigarrillos
¢ Qué niimero de comidas realiza al dia? comidas
De todas las comidas que realiza, ;cudl es la principal?
¢ Qué niimero de comidas (almuerzo) realiza fuera de casa semanalmente? (excluyendo las cenas) comidas
En caso afirmativo, ¢se trae la comida de casa? oS oNo
;Suele picotear o realizar consumo de algun alimento entre horas? oSt oNo
¢;Cuantos vasos de agua consume al dia? Vasos
¢Consume sal en la mesa? oS oNo
¢Como de hambriento se encuentra ahora mismo?

Nada Extremadamente

hora

¢Cémo de saciado se encuentra ahora mismo? Nada Extremadamente
¢Cémo de grande es su deseo de comer ahora mismo? ~ Nada Extremadamente

EJERCICIO FiSICO

En el trabajo

1. ¢Exige su trabajo una actividad fisica intensa que implica una aceleracion importante de la respiracion o del ritmo
cardiaco (como levantar pesos, cavar o trabajos de construccion) durante al menos 10 minutos consecutivos?

0O SioNo (saltar a la 4)

2. En una semana tipica, ¢cuantos dias realiza usted actividades fisicas intensas en su trabajo?

dias

3. Enuno de esos dias en los que realiza actividades fisicas intensas, ¢cuanto tiempo suele dedicar a esas actividades?

Horas: Minutos:

4. iExige su trabajo una actividad de intensidad moderada que implica una ligera aceleracion de la respiracion o del
ritmo cardiaco, como caminar deprisa (0 transportar pesos ligeros) durante al menos 10 minutos consecutivos?

0 SicNo (saltar a la 7)

[Nutr Hosp 2019;36(4):862-874]
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Annex 1 (Cont.). Cuestionario de estilo de vida

EJERCICIO FiSICO (Cont.)

En el trabajo (cont.)

5. En una semana tipica, ¢cuantos dias realiza usted actividades fisicas intensas en su trabajo? dias

6. En uno de esos dias en los que realiza actividades fisicas intensas, ¢cudnto 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? 0 Si 7 No (saltar a la 10)

8. En una semana tipica, ¢cuantos dias camina o va en bicicleta al menos 10 minutos consecutivos en sus

. dias
desplazamientos?

9. En un dia tipico, ¢cuanto 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 aceleracion importante de la
respiracion o del ritmo cardiaco (como correr, footing, aerobic, natacion rapida, jugar al fatbol o baloncesto,
desplazamiento de cargas pesadas, GAP, esgrima, volleyball, surf, etc.) durante al menos 10 minutos consecutivos?

0 SioNo (saltar a la 13)

11. En una semana tipica, ¢cuantos dias practica usted deportes/fitness intensos en su tiempo libre? dias

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

13. En su tiempo libre, ;practica usted alguna actividad de intensidad moderada que implica una ligera aceleracion de

la respiracion o del ritmo cardiaco (como caminar deprisa, ir en bicicleta, caminar a paso rapido, bailar, caza, tareas
domésticas, jardineria, patinaje, pesca, etc.) durante al menos 10 minutos consecutivos?

O SioNo (saltar a la 16)

14. En una semana tipica, scuantos dias practica usted actividades fisicas de intensidad moderada en su tiempo libre? dias

15. En uno de esos dias en los que practica actividades fisicas de intensidad moderada, ¢cuanto tiempo suele dedicar a

- Horas: Minutos:
esas actividades?
Comportamiento sedentario
16. ¢Cuanto tiempo suele pasar sentado o recostado en un dia tipico? | Horas: Minutos:

DIETA

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

2. ¢Cuanto aceite de oliva consume en total al dia (incluyendo el usado para freir, comidas fuera

de casa, ensaladas, efc.)? 4 0 mas cucharadas = 1 punto

3. ¢Cuantas raciones de verdura u hortaliza consume al dia?
(las guarniciones o acompafiamientos = % racion) 1 racion =200 g

2 0 mas (al menos una de ellas en
ensalada o crudas) = 1 punto

4. ;Cuantas piezas de fruta (incluyendo zumo natural) consume al dia? 3 0mas al dia =1 punto

5. ¢Cuantas raciones de carnes rojas, hamburguesas, salchichas o embutidos consume al dia?

(raci6n: 100-150 g) Menos de 1 al dia = 1 punto

. ¢Cuantas raciones de mantequilla, margarina o nata consume al dia? (porcion individual: 12 g)

Menos de 1 al dia = 1 punto

. ¢Cudntas bebidas carbonatadas y/o azucaradas (refrescos, colas, tonicas, bitter) consume al dia?

Menos de 1 al dia = 1 punto

. ¢Bebe usted vino? ;,Cuanto consume a la semana?

7 0 mas vasos a la semana = 1 punto

. ¢Cuantas raciones de legumbres consume a la semana? (1 plato o racion de 150 g)

3 0mas ala semana = 1 punto

10.

¢ Cudntas raciones de pescado-marisco consume a la semana? (1 plato, pieza o racion: 100-
150 g de pescado 0 4-5 piezas 0 200 g de marisco)

3 0mas alasemana = 1 punto

11.

¢Cuéntas veces consume reposteria comercial (no casera) como galletas, flanes, dulce o
pasteles a la semana? (racion 30 g)

Menos de 2 a la semana = 1 punto

(Continuation in the next page)
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DIETA (Cont.)

12. ¢Cuantas veces consume frutos secos a la semana? (racion 30 g)

3 0mas ala 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 racion de 100-150 g)

Si =1 punto

oliva (sofrito)?

14. ;Cuantas 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

2 0mas a la semana = 1 punto

A RELLENAR POR EL PERSONAL SANITARIO

LDL colesterol (mg/dl):
Triglicéridos (mg/dl):

Peso (kg): Grado de obesidad:
Altura (cm): % Grasa corporal (%):
Perimetro cintura (cm): Masa grasa (kg):
Perimetro cadera (cm): % Grasa visceral (%):
IMC (kg/m?): Musculo (kg):
Glucosa (mg/dl): Creatinina (mg/dl):
HDL colesterol (mg/dl): Acido drico (mg/dl):

Eritrocitos (mil./mmd):
Hematocrito (%):

Masa oOsea (kg):

Agua corporal (kg):

% Agua corporal (%):
Edad metabdlica (afios):
Presion arterial (mm Hg):

Eosindfilos (%):
Basdfilos (%):
Linfocitos (%):
Monocitos (%):

PCR (mg/dl): Hemoglobina (g/dl): Plaquetas (mil./mmd):

GOT (UI): Leucocitos (mil./mmd):

GPT (UI/): Neutrdfilos (%):
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