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Obje%vo de aprendizaje

• Aprender a reconocer los estados de malnutrición con la evaluación 
nutricional
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Nutrición: Determinante de salud, función cogni6va, 8sica y longevidad
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Malnutrición

• Estado nutricional en la que una deficiencia o exceso (o desequilibrio)
de energía , proteínas y otros nutrientes causa efectos adversos
medibles en tejidos / órganos (composición), la función y en los
resultados clínicos.1,2

1. Cereda et al. / Clinical Nutrition xxx (2016) 1e9  
(http://dx.doi.org/10.1016/j.clnu.2016.03.008) 

2. Curr Nutr Rep. 2015 June ; 4(2): 176–184 www.nutrigeriatria.wordpress.com



Qué influye en la malnutrición?

• Gasto energé+co total

• Tasa metabólica basal †   Termogénesis † Gasto por ac+vidad

25-75% 
Mínima can+dad de energía 
que un organismo requiere 

para estar vivo 
60-70%

Determinadas por la can+dad y 
composición de los alimentos consumidos 

10%

Otro determinante del GER, es la composición corporal, 
especialmente la masa libre de grasa (MLG) 
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Qué influye en la malnutrición?
Cambios en el ape7to

Hambre Plenitud

Factores humorales, metabólicos
y neuronales

Psicológicos

Socioeconómicos Culturales

Enfermedades 
crónicas
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adipokines, nutrients) [1–3]. While an exhaustive description of these processes is beyond the scope
of this review, several factors that may contribute to the onset of anorexia of aging warrant a brief
discussion (Figure 1).

 

Figure 1. Major mechanisms involved in the development of anorexia of aging.

2. Mechanisms of Anorexia of Aging

2.1. Smell and Taste

Smell and taste play an important role in making eating and drinking enjoyable. The sense of
smell and taste decreases with age, although likely at differing rates. This contributes to diminished
food intake in old age and also has a negative impact on the type of food ingested, typically resulting
in a less varied and more monotonous diet. The number of taste buds also decreases during the
aging process and the remaining buds start to be atrophic. Diseases, medications, smoking, and some
environmental exposures may worsen the changes observed in the number and functionality of taste
buds. Older persons frequently lose salty and sweet tastes first. Hence, some foods lack the taste
to satisfy the appetite, with the consequence that older people might choose a more tasteful, yet,
unhealthy diet. Finally, the decline in saliva secretion may reduce the ability to dissolve foods and
limit their interaction with taste receptor cells on the tongue [4,5].

2.2. Hormones

Ghrelin, or the “hunger hormone”, is the only peripheral hormone identified to stimulate hunger.
It is released in a pulsatile fashion by ghrelin cells embedded in the gastrointestinal mucosa placed in
the stomach. Little evidence is available on how ghrelin dynamics change during the aging process.
Nevertheless, it seems that a concomitant increase in circulating leptin and insulin may be correlated
with lower sensitivity to ghrelin in older adults [5–8].

Similar to ghrelin, modifications in the dynamics of cholecystokinin (CCK) have been observed
in older adults. CCK is the prototype of satiety hormones and is released by the proximal small
intestine in response to the delivery of nutrients, mainly proteins and lipids, from the antrum [5–8].
Some observations suggest a potential role of modified CCK dynamics in the cause of anorexia of
aging. Some other studies have also demonstrated an increase in serum concentrations of peptide YY

Nutrients 2016, 8, 69
Journal of Cachexia, Sarcopenia and Muscle 2017; 8: 523–526
Journal of Cachexia, Sarcopenia and Muscle 2017; 8: 523–526

Cambios hormonales
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Robinson SM, et al. Clinical Nutri5on (2017), h=p://dx.doi.org/10.1016/j.clnu.2017.08.016 

Menos ingesta calórica

25% entre 40 y 70 años
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Qué influye en la malnutrición?
Nutrición y Enfermedad

Pérdida de masa 
muscular 

Pérdida de 
fuerza 

Pérdida en 
capacidad de 

ejercicio
Deterioro 
funcional DEPENDENCIA

Enfermedad coronaria, DM, …

www.nutrigeriatria.wordpress.com

AnorexiaPérdida de peso



Prevención Intervención

BUEN ESTADO NUTRICIONAL DE 
PAM

Evaluación Nutricional
www.nutrigeriatria.wordpress.com



Niveles de Intervención para la Evaluación Nutricional

• Primer Paso: Tamizaje Nutricional
• Simple, rápida y económica. No invasiva.
• Confiable y válida, sensible y específica.
• De fácil administración.

• Segundo Paso: Valoración Nutricional

Mueller y cols.. JPEN 2011 35: 16

www.nutrigeriatria.wordpress.com



Primer línea de actuación
Tamizaje Nutricional
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Tamizaje Nutricional

• Proceso de iden*ficación temprana de sujetos con problemas
nutricionales o aquéllos en riesgo nutricional. 1

• Esto permi*rá determinar si se necesita una valoración
nutricional más detallada.

1Salva, A. y Pera, G. (2001) Public Health Nutrition: 4(6A), 1376
2Mueller, Ch. y American Society for Parenteral and Enteral Nutrition. A.S.P.E.N. JPEN 2011 35: 16.
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Tamizaje Nutricional
Adulto Mayor

• Skipper y cols. (2012) Guyonnet y Rolland, (2015)
• NRS-2002
• Valoración Global SubjeBva
• MalnutriBon Screening Tool (MST)
• MalnutriBon University Screening Tool(MUST)
• Mini NutriBonal Assessment (MNA®)
• SNAQ 

Evidencia para 
recomendar su 
empleo en la 

población adulta 
mayor

Skipper, A y cols. Journal of Parenteral and Enteral Nutrition. 2012;36:292-298
Guardado L,  Carmona I y Cuesta F. Medicine. 2014;11(62):3691-3704

Guyonnet,  S y Rolland, Y. (2015) Clin Geriatr Med 31: 429–437 www.nutrigeriatria.wordpress.com



17-23,5: Riesgo 
Nutricional

<17: Desnutrición

www.nutrigeriatria.wordpress.com



Instrumento Nacional Tamizaje 
Nutricional

Con quien vive: Solo…    Con otros… 
Recibe pensión: Sí…        No… 
Considera que tiene lo necesario (económicamente) 
para una buena alimentación: 

Sí… 
 

No… 

Tiene más de tres enfermedades crónicas 
(HTA, EPOC, AR, OA, DM, Parkinson): 

Sí… No… 

Tiene actualmente cáncer: Sí…  No… 
Utiliza más de 5 medicamentos actualmente: Sí… No… 
Ha perdido peso (ropa más floja) en los últimos 6 meses: Sí… No… 
Ha perdido el apetito (ganas de comer) 
en los últimos 6 meses     

Sí… No… 

Problemas para masticar por ausencia de dientes: Sí… No… 
Problemas para masticar por  prótesis mal ajustadas: Sí… No… 

Cuando come, le cuesta tragar? Sí…          No… 
Con respecto a otras personas de su misma edad, 
considera su estado de salud peor que la de ellos: 

Sí… No… 

Se siente triste actualmente: Sí…          No… 
Siente que su memoria está fallando: Sí…          No… 
Realiza menos de tres comidas al día 
(platos principales o meriendas): 

Sí… No… 

Come huevo o carne (res, pollo, pescado) diariamente: Sí…          No… 
Toma al menos 6 vasos de líquido 
(agua, té, fresco, café) al día: 

Sí… No… 

Come sin compañía la mayor parte del tiempo: Sí… No… 
IMC ≤ 22,9 kg/m2: Sí…          No… 
Puede caminar sin ayuda: Sí… No… 

 

Menos de 13 puntos = Riesgo 
Nutricional

Pasar a Valoración Nutricional

CRISBA

www.nutrigeriatria.wordpress.com Rev. Costarricense de Salud Pública, 2018, vol. 27(1): 24-34



Tamizaje Nutricional

• Periodicidad:

• Semanalmente en hospitalizados o unidades de recuperación funcional

• Mensual en ins8tucionalizados

• Al menos anualmente en el paciente ambulatorio. 

Camina-Mar>n M et al. / Rev Esp Geriatr Gerontol. 2016;51(1):52–57 
www.nutrigeriatria.wordpress.com

Tamizaje 
Nutricional

+ Valoración 
nutricional

-
Tamizaje 

semestral o 
anual



Segunda línea
Valoración Nutricional

www.nutrigeriatria.wordpress.com



Valoración Nutricional:

Una 
valoración 
nutricional 

incluye׃

-Historia clínica

-Una valoración dietética 
orientada

-Examen físico
• Datos deficiencias vitamínicas
• Composición corporal

-Bioquímica

Pruebas funcionales

Triana, F. y cols. Medicine, 2006; 9 (62):4037-4046
Mueller y cols JPEN 2011 35: 16

Guardado L,  Carmona I y Cuesta F. Medicine. 2014;11(62):3691-3704 
www.nutrigeriatria.wordpress.com



I. Historia Clínica

También es importante la polifarmacia, teniendo en cuenta
las interferencias de los fármacos con la absorción de los ali-
mentos, sus interacciones y sus efectos adversos, como dis-
pepsia, anorexia, malabsorción o disgeusia (tabla 2)7. Particu-
larmente frecuentes son los psicofármacos, entre los que des-
tacan los ansiolíticos y los antidepresivos3,9, los inhibidores de
la enzima conversiva de la angiotensina (IECA) y la digoxina.

Factores psicosociales
Las enfermedades psiquiátricas tan comunes como la depre-
sión, la ansiedad, las demencias, las situaciones de duelo, los
cuadros delirantes, se asocian con frecuencia a estados de
desnutrición. También los factores sociales, como la pobreza
y la marginación, el alcoholismo, los conflictos de convi-
vencia, los frecuentes cambios de domicilio, la instituciona-
lización, la inactividad y, en general, todas las situaciones
que generan dependencia para las actividades básicas de la
vida diaria, entre las que se encuentra la alimentación. A es-
to hay que añadir el aislamiento y la soledad, las dietas res-
trictivas de larga duración y todo lo que pueda disminuir el
componente hedónico y lúdico propio de la alimentación9

(tablas 1 y 2).

Detección en la consulta:
valoración del estado
nutricional

El reconocimiento clínico de la desnutrición en la consulta
suele fallar en sus fases iniciales10-13, por desconocimiento,

Pardo Chacón C et al. El anciano desnutrido: abordaje y prevención en atención primaria

FMC. 2007;14(4):187-94 189

olvido o falta de tiempo. No hay un dato que, por sí solo, sea
capaz de describir el estado nutricional de un paciente, por
lo que una valoración nutricional completa, como compo-
nente clave de la valoración geriátrica integral, ha de incluir
la anamnesis, la exploración física y la analítica. Esto ha lle-
vado al desarrollo de iniciativas de cribado nutricional me-
diante cuestionarios que pueden resultar muy útiles en la
consulta.

Anamnesis
La historia clínica debe recoger los antecedentes personales
y la sintomatología que nos pueden hacer sospechar defi-
ciencias nutricionales; en definitiva, todos los datos relacio-
nados con los factores de riesgo antes descritos: presencia de
enfermedades crónicas, cirugías u hospitalizaciones recien-
tes, tabaquismo, alcoholismo, consumo de fármacos, activi-
dad física y órganos de los sentidos. Hace falta prestar espe-
cial atención a las enfermedades “ocultas” –por vergüenza o
porque las consideren “normales” para su edad–, como las

TABLA 1. Principales factores de riesgo asociados con la desnutrición en el anciano

Factores fisiopatológicos Factores psicosociales Síntomas de alarma

! 85 años Aislamiento, marginación Anorexia, baja ingesta (dejar más del 25% de las comidas 
Mujer9 Bajo nivel económico habitualmente)9

Déficit sensorial Situación de dependencia Astenia
Problemas de boca, dentición, masticación Cambios de domicilio Adelgazamiento:
Disfagia Institucionalización Pérdida > 3 kg en 3 meses (MNA)
Discapacidad, dependencia Depresión PPP > 5% en un mes
Inmovilidad, encamamiento Ansiedad PPP > 10% en 6 meses
Úlceras por presión Duelo Enfermedad aguda
Fractura de fémur Datos antropométricos
Deterioro cognitivo, demencia IMC < 21 MNA
Accidente cerebrovascular Circunferencia brazo < 21
Cáncer Circunferencia pierna < 31
Insuficiencia cardíaca
Insuficiencia renal
Alcoholismo
Infecciones
Enfermedades digestivas, impactación fecal
Pluripatología: ! 2 enfermedades crónicas
Polimedicación, psicofármacos

IMC: índice de masa corporal; MNA: Mini Nutritional Assessment.

PPP: porcentaje de pérdida de peso = 
peso habitual – peso actual " 100

peso habitual

TABLA 2. Fármacos causantes de disgeusia

Captopril Griseofulvina

Clofibrato 5-fluorouracilo

Litio Quinolonas

Metotrexato Metamizol

Metiltiouracilo Opioides

Antidepresivos

Tomada de Wanden-Berghe7.

04 Actualiz 2908 (187-94).qxp  8/3/07  14:36  Página 189

Condición Funcional Basal

Guardado L,  Carmona I y Cuesta F. Medicine. 2014;11(62):3691-3704
Camina-Marti ́n M  et al. / Rev Esp Geriatr Gerontol. 2016;51(1):52–57 www.nutrigeriatria.wordpress.com



I. Historia Médica
• Pérdida de peso

1 mes 3 meses 6 meses
5% 7.5% 10%

En ins.tucionalizados

Una pérdida de peso del 5% del peso corporal habitual en 6-12 meses es la
definición más ampliamente aceptada para la pérdida de peso clínicamente
importante en las pautas de nutrición en adultos de la comunidad.

DiMaria-Ghalili. Nutr Clin Pract 2014 29: 420 
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II. Ingesta dieté-ca:

• Registro dieté+co (7 días)
• Cues+onario de frecuencia de comidas
• Historia dieté+ca
• Recordatorio de 24 horas

Determina la ingesta actual de calorías,
proteínas, CHO y grasa

Cuesta F y cols. Medicine. 2003; 8(109):5841-5851
Esteban M y cols. Rev. Española de Geriatría y Gerontología 2004;39 (1); 25-8 

Cuesta F y col. Medicine. 2006; 9(62):4037-4040
Guardado L,  Carmona I y Cuesta F. Medicine. 2014;11(62):3691-3704 
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III. Examen *sico: Deficiencias de macro y micronutrientes

Piel seca, pálida
Pelo ralo, quebradizo
Atrofia muscular 
Retraso cicatrización
Edemas
Queli<s angular (riboflavina (B2)

Glosi<s (riboflavina, niacina, piridoxina)

www.nutrigeriatria.wordpress.com



III. Exámen *sico: Composición corporal

◦Composición corporal: Grasa y Músculo
◦ TAC
◦ Resonancia Magné9ca
◦ Absorciometría radiológica de doble energía

(DEXA):
◦ Índice de Músculo Esquelé9co Apendicular

◦ Bioimpedancia
◦ Índice muesculoesquelé9co (SMI)

◦ Ultrasonido
◦ Antropometría

.
Guardado L,  Carmona I y Cuesta F. Medicine. 2014;11(62):3691-3704
Camina-Marti ́n M  et al. / Rev Esp Geriatr Gerontol. 2016;51(1):52–57 
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Tomogra'a computarizada (TC)

1 J Intensive Care 2017; 5:8
2 Nutr Hosp. 2015;32(3):977-985 

Curr Opin Crit Care 2017, 23:000 – 000
3 Cri;cal Care 2014, 18:R12
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be defined in conjunction with weight loss(23). The under-
standing of abnormal BC in cancer has also impacted the
definition of cancer cachexia. The international consen-
sus group definition now recognises cancer cachexia as a:

‘Multifactorial syndrome defined by an ongoing loss of skel-
etal muscle mass (with or without fat mass) that cannot be
fully reversed by conventional nutritional support and leads
to progressive functional impairment‘(emphasis added)(23).

Therefore, sarcopenia, sarcopenic obesity and cancer
cachexia can manifest at any given BMI and body
weight, which may be undetected by use of these an-
thropometric tools alone, hence the importance of

additional assessment using BC techniques. The most
commonly used cutpoints to define sarcopenia have
been developed in obese patients with lung or gastro-
intestinal cancer using optimal stratification analysis.
The gender-specific values below which patients are
categorised as sarcopenic are 52·4 cm2/m2 for men and
38·5 cm2/m2 for women(10). These cutpoints have been
used in many different cohorts of patients and clinical
populations, consistently demonstrating an association
with patient prognostication(2,4,24). In the optimal stratifi-
cation analysis approach, patients are stratified from
least to most muscular and a gender-specific threshold
for increased risk of a clinical outcome (in this case

Fig. 2. (Colour online) Trapezium model of body composition in cancer illustrating the variability in
body composition in patients with identical BMI. Male patients with lung or colorectal cancer.
Muscle cross-sectional area (cm2): (a) = 28·6, (b) = 51·5, (c) = 40·3, (d) = 52·8, (e) = 35·3, (f) = 51·3, (g) =
33·7, (h) = 70·7, (i) = 50·1 and for total adipose tissue cross-sectional area (cm2/m2): (a) = 2·7, (b) = 5·0,
(c) = 3·5, (d) = 27·9, (e) = 27·9, (f) = 146·8, (g) = 161·2, (h) = 175·3, (i) = 218·3. Cancer patients of the
same height, weight and hence BMI category can present with very distinct amount of skeletal
muscle mass. Non-sarcopenic patients are depicted on the left side, while sarcopenic patients are
shown on the right side. This figure also illustrates how overweight and obese cancer patients can
present with severe muscle depletion, highlighting how sarcopenic obesity is a potential hidden
condition to health care professionals.

C. M. Prado et al.190
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Bioimpedancia eléctrica
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Dual-energy X-ray absorp0ometry

www.nutrigeriatria.wordpress.com



4 Journal of Parenteral and Enteral Nutrition XX(X)

monitor changes in body composition over time in certain 
groups of pediatric patients.

Both upper and lower body muscle wasting has been 
reported in critically ill children,3 and some adult data suggest 
that muscle wasting affects lower limbs more than upper 
limbs.28 However, ultrasound studies measuring thickness of 
the biceps, forearm, and quadriceps in critically ill adults have 
only described changes in average or total muscle thickness 
instead of thickness of individual muscles.29,30 The quadriceps 
alone has also been used to monitor muscle changes in critically 
ill adults. Measurements of the thickness of the rectus femoris, 
vastus intermedius, and vastus lateralis and cross-sectional area 
(CSA) of the rectus femoris on alternate days demonstrate an 
overall decreasing trend in the first 10 days of critical illness.2,8 
The quadriceps is the most commonly studied lower limb mus-
cle in children, of which the rectus femoris appears to be easier 
to visualize than the vastus intermedius in severe muscle dis-
ease due to the attenuation of ultrasound waves reaching lower 
muscle layers by overlying abnormal muscle.10,15

Together, these data suggest that in critically ill children, 
longitudinal measurements would be necessary to capture mus-
cle change throughout the ICU stay, possibly in more than 1 
limb. Considering that critically ill children are usually sedated 
and supine, ultrasound of the anterior compartment muscles 
such as the quadriceps, biceps, and forearms is likely easier 
than posterior compartment muscles such as the gastrocnemius 
and triceps. However, if only a single limb measurement is pos-
sible, that of the quadriceps may be suitable.

Measurement Techniques

Several measurement techniques have been used in muscle 
ultrasonography, although most emphasize consistent trans-
ducer settings and placement, body site, and subject position-
ing between patients and time period.16 Two-dimensional 
B-mode ultrasound scans are usually conducted using a linear 
transducer ranging from 5–12 MHz14,16,17 at a frequency of 25 
Hz.17,31 Gain (ie, intensity or brightness) settings range from 
70–86 dB,15,16 and depth is adjusted to visualize the bone 
depending on the age of the patient.17

Quadriceps measurements are commonly taken at the mid-
point of the anterior superior iliac spine to the superior aspect of 
the patella,15,16 although adult studies have used two-thirds the 
distance from the anterior superior iliac spine.2,8 The latter 
allows visualization of the entire muscle in adults and larger 
children, which is necessary for measuring rectus femoris CSA. 
For the other muscles, ultrasound measurements have been 
taken at varying distances along the limb, and there appears to 
be little standardization.19,20 In children with dynamic growth, 
ultrasound landmarks using proportions of total limb length 
instead of absolute distance may be more appropriate, so as to 
account for varying changes in limb length.

Recommended patient positioning varies for different mus-
cle groups.32 The patient is usually positioned prone or supine 
or, for some young children, sitting in their caregiver’s lap.24,33 

The leg may be flat and relaxed16 or partially flexed,33 while 
upper limbs are allowed to relax by the side of the body.32 The 
transducer is placed perpendicular to the long axis of the mus-
cle to be measured, with the probe angled to optimize bone 
echo.15 A generous amount of contact gel is used to minimize 
compression of the subcutaneous tissue and muscle.23 Still 
transverse images are taken (Figure 1), usually in triplicate, 
and MLT or CSA is measured using electronic calipers.10,34 
Patient cooperation is also necessary in children who are con-
scious; otherwise, MLT is likely to be inaccurately increased 
with contraction in children who are not relaxed.23

Time Course

The timing of measurement would depend on the sensitivity of 
ultrasound in detecting changes in muscle size and echo-
genicity over time. Adult protocols specify measurements 
every 1–3 days within the first 5–10 days of ICU admission to 
be able to capture acute muscle changes within the initial 
stages of critical illness,2,8,29,30 but whether this appropriately 
captures muscle changes in children needs to be explored as 
children may experience different metabolic responses from 
adults.35–37 Standardization of these parameters would also 
help with reproducibility and comparison across studies.

Reliability and Validity

Reliability

Ultrasound MLT and CSA of the lower limbs have been shown 
to have good intraobserver reliability in healthy children and 
children with cerebral palsy (CP), with intraclass correlation 
coefficients (ICCs) of approximately 0.93–0.99 in children 

Figure 1. Ultrasound image of the quadriceps muscles.

Figure 1. 
Quadriceps muscle layer thickness measurements.

Tillquist et al. Page 7

JPEN J Parenter Enteral Nutr. Author manuscript; available in PMC 2015 July 15.
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III. Exámen *sico: Composición corporal

• Las medidas de antropometría más comúnmente utilizadas 
son:

• Altura
• Peso corporal
• IMC
• Circunferencias (braquial y pantorrilla)
• Pliegues cutáneos

Guardado L,  Carmona I y Cuesta F. Medicine. 2014;11(62):3691-3704 www.nutrigeriatria.wordpress.com



III. Exámen *sico: Composición corporal
• Altura
• Varones = (2,02 X altura talón-rodilla, cm) – (0,04 X edad) + 64,19
• Mujeres = (1,83 X altura talón-rodilla, cm) – (0,24 X edad) + 84,88

 
Método 
 
Se mide la distancia entre el talón y la parte más 
alta de la articulación de la rodilla, por la parte 
lateral externa, con la pierna flexionada  en el 
individuo sentado y formando un ángulo de 90° 
entre el muslo y la pantorrilla (figura 7). 
 
 
 
 
 
Figura 7. Medición de 
altura de rodilla 
 

 
 
 
Hecho esto se aplica la siguiente fórmula: 
 
�� Hombre: 64.19 - (0.04 X edad) + (2.02 X altura de 

la rodilla). 
 
�� Mujer: 84.88 - (0.24 X edad) + (1.83 X altura  de 

la rodilla). 
 
El resultado se interpreta como la altura de la 
persona si no tuviera alteración estructural o 
funcional. 
 
 
 
 
 

 
x� Ejercicio para obtener talla a través de la altura 

de la rodilla. 
 
Estatura de Fernando:  175 cm 
Altura de rodilla:     56 cm 
Edad:       53 años 
 
Fórmula 
 
64.19 - (0.04 X edad) + (2.02 X altura de la rodilla) 
 
Desarrollo de la formula 
 
1.) 64.19 - (0.04 X edad) + (2.02 X altura de la 

rodilla) 
 
2.) 64.19 - (0.04 X 53 años) + (2.02 X 56 cm). 
 
3.) 64.19 - 2.12 + 113.12 
 
     62.07 +113.12 
 
Resultado = 175.19 (Talla) 
 
x� Media brazada  
 
Debido al margen de error que pudiera existir en  la 
medición en las extremidades inferiores, a 
consecuencia de una alimentación insuficiente en la 
infancia, se ha propuesto la derivación de la 
estatura a partir de la media brazada, ya que los 
efectos de esta alimentación deficiente se refleja poco 
en las extremidades superiores y su correlación con 
la estatura real es de 0.75 cm.  
 
 

24 25
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III. Exámen *sico: Composición corporal
• Peso
• MUJER DE 60 - 80 AÑOS:(AR x 1.09) + (CB x 2.68) – 65.51
• VARON DE 60 – 80 AÑOS: (AR x 1.10) + (CBx 3.07) - 75.81

• Fórmula en AMmexicanas:

650 M.ª F. Bernal-Orozco et al.Nutr Hosp. 2010;25(4):648-655

To create a new equation, we included all elderly
women (60 years and older) admitted to the Geriatrics
Service of the “Hospital Civil de Guadalajara Fray
Antonio Alcalde”, between February 1st and April 19th
2005 (sample 1). The second criterion of inclusion was
that they had to be assessed during the first 72 hours
after their admission. We excluded patients with
edema, amputated limbs, severe fractures, fragile
health status and those with cognitive disorders and
whose information could not be confirmed by their
caregiver or by a family member. A total of 43 elderly
women were included (mean age: 84.3 ± 7.3 years;
mean real weight: 48.2 ± 13.5 kg). 

To validate the equation in the same setting, we
assessed another group of hospitalized elderly women
(sample 2), from April 20th to June 30th 2005, following
the same inclusion/exclusion criteria. We included 29
elderly women (mean age: 84.4 ± 9.1; mean real
weight: 48.1 ± 10.1 kg).

To validate the equation in another setting, we used
data from a group of elderly women institutionalized in
three nursing homes (private and semi-private) in
Guadalajara city, assessed from June 2003 to June
2004 (sample 3). The same exclusion criteria were
used. The sample included 23 subjects (mean age: 84.2
± 8.5 years; mean real weight: 55.0 ± 12.3 kg).

Measurements

In the hospital setting, all eligible subjects were
weighed in fasting conditions, with a dry diaper and
wearing only a hospital gown. Weight was measured in
supine position with a 100-kg capacity Iderna beam
scale (0.125 kg of precision), hung from a 400-lb
capacity Sunrise Medical lift (Series G33827, model
C-H2A). Anthropometric variables were measured in
the following order, using the procedures described in
the literature: knee height (KH),8 calf circumference
(CC),9 mid-arm circumference (MAC), tricipital skin-
fold thickness (TST) and subscapular skinfold thick-
ness (SST).10

For the nutritional assessment of the institutional-
ized women, the same evaluator had filled out the iden-
tification sheets and measured the anthropometric vari-
ables of each subject as described before. In this stage,
weight was measured following the technique

described by Lohman11 using a 160-kg capacity Torino
scale (0.1 kg of precision). 

Statistical analyses

To obtain the equation for estimating body weight,
we began looking for simple linear regressions of each
of the independent variables: age, KH, CC, MAC, TST
and SST, against weight (the dependent variable).
Then, we did a stepwise multiple linear regressions
with weight as the dependent variable. We included the
independent variables progressively, according to the
association found in the simple linear regression (from
greatest to least), in order to obtain the model which
best predicted weight, and therefore, the equation to
predict body weight. Once the equation was obtained,
we estimated body weight of each subject with this
equation and with those from Chumlea and colleagues4

(table I). Mean differences between estimated and
actual weight were calculated and a paired t-test was
used to identify the significant differences between
each pair of values. 

In order to validate the new equation, both in sample
2 and 3, we first compared the anthropometric charac-
teristics of the validation samples with the characteris-
tics of the first group of hospitalized women, by an
unpaired t-test. Then, body weights were estimated
using our equation and Chumlea’s equations, and these
estimated body weights were compared with actual
weights by a paired t-test. All statistical analyses were
performed using SPSS version 10 for Windows. Level
of significance was set at p < 0.05.

Ethical statement

Subjects and their families or caregivers were
assured of the confidentiality of the data recorded from
the study. They were also assured that if they decided
not to participate, their hospital care would not be
affected. 

All procedures followed were in accordance with
the Helsinki Declaration. For both studies (hospital-
ized and institutionalized women), ethical approve-
ment was obtained from the local Ethical Committee
(Comités de Ética y Bioseguridad del Centro Uni-

Table I
Equations to predict body weight in elderly from anthorpometric variables (Chumlea, 1988)
Equation Equations to predict body weight (kg)
Women Men

Chumlea I (MAC*1.63) + (CC*1.43)-37.46 (MAC*2.31) + (CC *1.50)-50.10
Chumlea II (MAC*0.92) + (CC*1.50) + (SST*0.42)-26.19 (MAC*1.92) + (CC*1.44) + (SST*0.26)-39.97
Chumlea III (MAC*0.98) + (CC*1.27) + (SST*0.40) + (KH*0.87)-62.35 (MAC*1.73)+(CC*0.98)+(SST*0.37)+(KH*1.16)-81.69

MAC = Mid-Arm Circumference; CC = Calf Circumference; SST = Subescapular Skinfold Thickness; KH = Knee-Height.

Bernal Orozco y cols. Nutr Hosp. 2010;25(4):648-655
www.nutrigeriatria.wordpress.com



IMC
OMS

• Valores definidos para la población en general por la OMS:

• Bajo peso IMC <18.5 kg/m2

• Normal IMC 18,6-24,9 kg/m2

• Sobrepeso IMC ≥25 kg/m2- <30 kg/m2

• Obesidad  IMC ≥30 kg/m2

Obesity (2009) 18, 214–218. doi:10.1038/oby.2009.191 

Rangos basados en 
estudios con población 
jóven, donde la DM, 
HTA, cierto tipo de 
cáncer y mortalidad se 
ha asociado con el 
aumento del peso.

www.nutrigeriatria.wordpress.com



Sociedad Española de Geriatría y Gerontología: Declaración de consenso del Grupo 
de Nutrición de la Sociedad Española de Geriatría y Gerontología

Sociedad Española de Nutrición Parenteral y Enteral 

◦ Obesidad IMC ≥ 30 kg/m2

◦ Sobrepeso entre 27 y 29,9 kg/m2

◦ Normo-peso entre 22 y 26,9 kg/m2

◦ Peso insuficiente �Riesgo Nutricional� entre 18,5 y 21,9 kg/m 2

◦ Desnutrición IMC inferiores a 18,5 kg/m2

Wanden-Berghe C. Valoración antropométrica. En: Planas M, editor. Valoración nutricional en el 
anciano. Galénitas-Nigra Trea ed.; 2007. p. 77–96

Camina-Martín M et al. / Rev Esp Geriatr Gerontol. 2016;51(1):52–57 
. 

IMC para 
población adulta 

mayor

www.nutrigeriatria.wordpress.com



Australian Longitudinal Study on Women’s Health, 
1996–2008. 
78.5 años (Inició 1996 70-75 a)

 HEALTHY BODY MASS INDEX FOR OLDER WOMEN 851

BMI, with the lowest risk in women with lowest BMI. In 
contrast, osteoporosis risk was lowest in women with high 
BMI, and the relationship between BMI and hospitalization 
was J shaped, with the lowest risk at BMI around 22–24 kg/m2. 
The situation is complicated further by the fact that this 
study confirmed that, in older women, a BMI in the “over-
weight” range had a protective effect on mortality.

A strength of this study is that it is one of few studies to 
examine the association between BMI and several different 
specific health outcomes, as well as hospital stay and mor-
tality. The study involved a large nationally representative 
sample of community-dwelling older women, aged 70–75 
years at the start of the study in 1996. They were surveyed 
five times from 1996 to 2008, and longitudinal analyses 
were performed using data from these five surveys. Another 
strength is that cause of death data from the NDI were used 
to supplement self-report data on chronic conditions, and 
additional analyses were performed to take account of the 
potential confounding effects of cancer.

This study also has several limitations. We examined the 
association between BMI, calculated using self-report 
weight and height data, and self-reported chronic condi-
tions. Estimates of biases due to use of self-reported data 
vary. Studies in older people have shown that self-report of 
chronic disease is accurate when compared with informa-
tion from their general practitioners (kappa [95% CI] = 0.69 
[0.65–0.73] for cardiac disease and 0.85 [0.81–0.89] for 
DM) (21). There is also good agreement between self-report 
hospital stay and insurance claims for hospital stay in peo-
ple aged 70+ years (kappa = 0.77) (22). Several studies have 

shown that objective measures of weight and height give 
BMI estimates that are higher than those calculated using 
self-reported data (23). For example, in U.S. women (aged 
60+ years), the difference was 1.05 kg/m2 (95% CI = 0.96–
1.15) (24), and in Swedish women aged 70+ years, it was 
1.4 kg/m2 (25). It is therefore expected that the curves in the 
graphs in this article would have shifted one to one-and-a-
half BMI units to the right if height and weight had been 
objectively assessed. This shift would mean, for example, 
that the optimal BMI range for hospitalization and mortality 
rates would be slightly higher, at 23–25 and 26–28 kg/m2, 
respectively, but this shift does not change the interpretation 
of the morbidity graphs. Other factors such as the age of 
onset of obesity, number of years of obesity, and weight de-
velopment over the past decades, may be important in deter-
mining the association between BMI and morbidity and 
mortality (2,3). However, these data were not available in 
ALSWH as data collection only began when the women 
were 70–75 years old. Finally, estimates of incidence of  
disease in older people are by definition limited to those 
who reached old age without ever having experienced the 
condition.

We used BMI as a measure of obesity. The validity of 
BMI as a measure of general obesity in older adults has 
been questioned as fat distribution changes with age 
(3,26,27). However, even though the correlation between 
BMI and body fat decreases with age, this correlation re-
mains reasonably strong in elderly people (28). Studies 
comparing different anthropometric measures of body fat 
have reported similar results for the association between 

Figure 3. Estimated hospital admission rates, at age 78.5 years, in relation 
to baseline body mass index (BMI) in women, Australian Longitudinal Study 
on Women’s Health, 1996–2008.

Figure 4. Hazard ratios for all-cause mortality in relation to baseline body 
mass index (BMI) in women, Australian Longitudinal Study on Women’s 
Health, 1996–2008 (reference: never-smokers, BMI = 24).
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Menores ingresos IMC 22-24 kg/m2

 HEALTHY BODY MASS INDEX FOR OLDER WOMEN 851

BMI, with the lowest risk in women with lowest BMI. In 
contrast, osteoporosis risk was lowest in women with high 
BMI, and the relationship between BMI and hospitalization 
was J shaped, with the lowest risk at BMI around 22–24 kg/m2. 
The situation is complicated further by the fact that this 
study confirmed that, in older women, a BMI in the “over-
weight” range had a protective effect on mortality.

A strength of this study is that it is one of few studies to 
examine the association between BMI and several different 
specific health outcomes, as well as hospital stay and mor-
tality. The study involved a large nationally representative 
sample of community-dwelling older women, aged 70–75 
years at the start of the study in 1996. They were surveyed 
five times from 1996 to 2008, and longitudinal analyses 
were performed using data from these five surveys. Another 
strength is that cause of death data from the NDI were used 
to supplement self-report data on chronic conditions, and 
additional analyses were performed to take account of the 
potential confounding effects of cancer.

This study also has several limitations. We examined the 
association between BMI, calculated using self-report 
weight and height data, and self-reported chronic condi-
tions. Estimates of biases due to use of self-reported data 
vary. Studies in older people have shown that self-report of 
chronic disease is accurate when compared with informa-
tion from their general practitioners (kappa [95% CI] = 0.69 
[0.65–0.73] for cardiac disease and 0.85 [0.81–0.89] for 
DM) (21). There is also good agreement between self-report 
hospital stay and insurance claims for hospital stay in peo-
ple aged 70+ years (kappa = 0.77) (22). Several studies have 

shown that objective measures of weight and height give 
BMI estimates that are higher than those calculated using 
self-reported data (23). For example, in U.S. women (aged 
60+ years), the difference was 1.05 kg/m2 (95% CI = 0.96–
1.15) (24), and in Swedish women aged 70+ years, it was 
1.4 kg/m2 (25). It is therefore expected that the curves in the 
graphs in this article would have shifted one to one-and-a-
half BMI units to the right if height and weight had been 
objectively assessed. This shift would mean, for example, 
that the optimal BMI range for hospitalization and mortality 
rates would be slightly higher, at 23–25 and 26–28 kg/m2, 
respectively, but this shift does not change the interpretation 
of the morbidity graphs. Other factors such as the age of 
onset of obesity, number of years of obesity, and weight de-
velopment over the past decades, may be important in deter-
mining the association between BMI and morbidity and 
mortality (2,3). However, these data were not available in 
ALSWH as data collection only began when the women 
were 70–75 years old. Finally, estimates of incidence of  
disease in older people are by definition limited to those 
who reached old age without ever having experienced the 
condition.

We used BMI as a measure of obesity. The validity of 
BMI as a measure of general obesity in older adults has 
been questioned as fat distribution changes with age 
(3,26,27). However, even though the correlation between 
BMI and body fat decreases with age, this correlation re-
mains reasonably strong in elderly people (28). Studies 
comparing different anthropometric measures of body fat 
have reported similar results for the association between 

Figure 3. Estimated hospital admission rates, at age 78.5 years, in relation 
to baseline body mass index (BMI) in women, Australian Longitudinal Study 
on Women’s Health, 1996–2008.

Figure 4. Hazard ratios for all-cause mortality in relation to baseline body 
mass index (BMI) in women, Australian Longitudinal Study on Women’s 
Health, 1996–2008 (reference: never-smokers, BMI = 24).
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III. Exámen *sico: Antropometría

Pliegues Subcutáneos: Grasa 
Corporal

• Pliegue tricipital 
• Pliegue subescapular 

Triana, F. Y cols Medicine,2006; 9 (62):4037-4046.

Menos utilizados por la 
redistribución de grasa

www.nutrigeriatria.wordpress.com



III. Exámen *sico: Antropometría

Circunferencias

Reserva Muscular

• Circunferencia Braquial
<22 cm

• Circunferencia de
Pantorrilla

<31 cm

Barboza S. Am J Clin Nutr .2005; 82(1): 49-52
Cuervo M ycols. Nutrición Hospitalaria. 2009;24:63-67www.nutrigeriatria.wordpress.com



IV. Pruebas Bioquímicas

• Se alteran antes que los antropométricos y que la 
aparición de signos clínicos de desnutrición. 

www.nutrigeriatria.wordpress.com



IV. Pruebas Bioquímicas

• Proteínas Viscerales:
• Albúmina
• Prealbúmina
• Proteína ligada a re5nol

• Colesterol: de seguimiento y predictor morbimortalidad

• Linfocitos: NO UTILIZADOS

Predictor la de mortalidad y factor pronóstico de 
reingreso hospitalario, estancia media y 

complicaciones relacionadas con la situación 
nutricional

Guardado L,  Carmona I y Cuesta F. Medicine. 2014;11(62):3691-3704
Camina-Martín et al. / Rev Esp Geriatr Gerontol. 2016;51(1):52–57 www.nutrigeriatria.wordpress.com



IV. Pruebas Bioquímicas
Proteínas somá,cas

• La excreción de nitrógeno ureico en orina de 24 horas es un indicador sensible de 
catabolismo proteico.

• Su determinación es ú;l para determinar la respuesta a la intervención 
nutricional

• BN: N aportado-N excretado
• Valores de referencia <5 g N/24 horas
• Hipercatabolia leve: 5-10 g N/24 horas
• Hipercatabolia moderada: 10-15 g N/24 horas
• Hipercatabolia severa: >15 g N/24 horas

www.nutrigeriatria.wordpress.com



V. Pruebas Funcionales

• Cuan%ficar la situación funcional como reflejo del estado nutricional.

Age and Ageing 2010; 39: 412–423
European Geriatric Medicine 2012; 3:157–160

Guardado L,  Carmona I y Cuesta F. Medicine. 2014;11(62):3691-3704 
www.nutrigeriatria.wordpress.com

Fuerza de prensión
Baja fuerza si:

< 27 kg hombre
< 16 kg mujer



Cómo lo vamos aplicar 
en la prác1ca clínica?
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Tamizaje 
Nutricional

Riesgo Nutricional

MNA < 23 ó
CRISBA  < 13

Valoración 
Nutricional

HC: Pérdida de peso

Historia dietéFca
EF: ê BIA ó IMC < 18.5

CP < 31
Albúmina < 3.5 g/dl

Desnutrición 
proteico calórica

HC:Pérdida de peso

Historia dietéFca
EF: BIA ó IMC18.5-22,9

CP > 31
Proteínas Normales

Riesgo Nutricional

HC: Pérdida de peso

Historia dietéFca: baja ingesta
EF: ê BIA ó IMC < 18.5
CP < ó >31
Albúmina > 3.5 g/dl

Desnutrición 
calórica

No olvidar evaluar el 
desempeño físico y 

la dinamometría

www.nutrigeriatria.wordpress.com



Caso Clínico

• Paciente masculino de 80 años. HTA, OA, Enf de Parkinson de 6 años de 
evolución. Vive solo, lo acompaña un hijo por las noches para dormir. 
Requiere supervisión (visual) para el baño desde hace 2 meses, posterior a 
1 caída en el baño. Marcha independiente. No InconNnencias.
• Pensión del magisterio, lo reNra el paciente.
• Empleada le hace los alimentos (7 am a 2 pm)
• Consulta por pérdida de peso, no detalla evolución, asocia hiporexia, niega 

fiebre, diaforesis, cambios de patron defecatorio,  fiebre, u otros síntomas.
• Peso usual 60 kg
• Peso actual 55 kg 
• T: 1.70

www.nutrigeriatria.wordpress.com



Tamizaje
CRISBA 
Con quien vive: Solo…(0)    Con otros…(1) 
Recibe pensión: Sí…(1)        No…(0) 
Tiene más de tres enfermedades crónicas 
(HTA, EPOC, AR, OA, DM, Parkinson): 

Sí…(0) No…(1) 

Tiene actualmente cáncer: Sí…(0)  No…(1) 
Utiliza más de 5 medicamentos actualmente: Sí…(0) No…(1) 
Ha perdido peso (ropa más floja) en los últimos 6 meses: Sí…(0) No…(1) 
Ha perdido el apetito (ganas de comer) 
en los últimos 6 meses     

Sí…(0) No…(1) 

Problemas para masticar por ausencia de dientes: Sí…(0) No…(1) 
Problemas para masticar por  prótesis mal ajustadas: Sí…(0) No…(1) 

Cuando come, le cuesta tragar? Sí…(0)          No…(1) 
Con respecto a otras personas de su misma edad, 
considera su estado de salud peor que la de ellos: 

Sí…(0) No…(1) 

Se siente triste actualmente: Sí…(0)          No…(1) 
Siente que su memoria está fallando: Sí…(0)          No…(1) 
Realiza menos de tres comidas al día 
(platos principales o meriendas): 

Sí…(0) No…(1) 

Come huevo o carne (res, pollo, pescado) diariamente: Sí…(1)          No…(0) 
Toma al menos 6 vasos de líquido 
(agua, té, fresco, café) al día: 

Sí…(1) No…(0) 

Come sin compañía la mayor parte del tiempo: Sí…(0) No…(1) 
IMC ≤ 22,9 kg/m2: Sí…(0)         No…(1) 
Puede caminar sin ayuda: Sí…(1) No…(0) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8 puntos

Tamizaje posi0vo para 
riesgo nutricional

Valoración Completa

www.nutrigeriatria.wordpress.com



Valoración Nutricional:

Una 
valoración 
nutricional 

incluye׃

-Historia clínica

-Una valoración dietética 
orientada

-Examen físico
• Datos deficiencias vitamínicas
• Composición corporal

-Bioquímica

Pruebas funcionales

Triana, F. y cols. Medicine, 2006; 9 (62):4037-4046.
Mueller y cols JPEN 2011 35: 16

Guardado L,  Carmona I y Cuesta F. Medicine. 2014;11(62):3691-3704 www.nutrigeriatria.wordpress.com



• Historia clínica: Pérdida de peso, historia suges7va de disfagia, prótesis flojas, cambio de 
afecto (vive solo, caída…)

• Historia dieté7ca
• Req 1800 kcal
• Consumo 1200 kcal

• Proteína 0,6 g/kg/d

• Composición corporal
• IMC 19 kg/m2

• CP 28
• BIA se descompuso la máquina
• No datos de deficiencias vitamínicas

• Bioquímica
• Albúmina 4

• Funcional
• Dinamometría 14 kg miembro dominante

HC de pérdida de peso (9%) † 
IMC > 18,5 ≤ 23 kg/m2 †

albúmina normal

Riesgo nutricional

www.nutrigeriatria.wordpress.com



Bibliogra)a a evaluar

• www.nutrigeriatria.wordpress.com
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