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“... when you can measure what you are speaking about and express it in numbers you know something about it (...) when you
cannot express it in numbers your knowledge is of a meagre and unsatisfactory kind; it may be the beginning of knowledge,
but you have scarcely, in your thoughts, advanced to the stage of science...”

William Thomson, ordenado en 1892 como Lord Kelvin.
(Belfast, Irlanda: 1824 -f Escocia: 1907).

Citado por: Shenkin A. Impact of disease on markers of macronutrient status.

Introduccion

En el mes de diciembre del 1985, el Dr. Allan Ste-
ven Detsky, encabezando un equipo de investigadores
de los hospitales Toronto General y Toronto Western
(ambos dentro de la Universidad canadiense de Toron-
to), remitié al Journal of Parenteral and Enteral Nutri-
tion un manuscrito que presentaba las caracteristicas
operacionales de la Encuesta Subjetiva Global (ESG):
una herramienta orientada a establecer el estado nutri-
cional del paciente en espera de cirugia gastrointestinal
electiva mediante la interpretacion integrada de la his-
toria de cambios recientes en el peso, un interrogatorio
estructurado y un examen fisico orientado!. Esta pri-
mera publicacién fue seguida inmediatamente de otra
que examind la validez predictiva de la ESG de com-
plicaciones en el post-operatorio®.
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La ESG hubiera sido otra herramienta mads, de las
muchas existentes en los 1980’s con propdsitos simi-
lares, si no hubiera sido por un detalle tnico pero ori-
ginal: no era necesario un sistema de puntuacién nu-
mérico para diagnosticar el estado nutricional del
paciente hospitalizado. En su lugar, Detsky y sus
cols., propusieron que el examinador asignara el pa-
ciente a cualquiera de 3 categorias posibles (A: No
Desnutrido/Bien Nutrido; B: En riesgo de desnutri-
cion/ Moderadamente Desnutrido; C: Gravemente
Desnutrido) sobre la base de su percepcién subjetiva,
o dicho con otras palabras, apelando a su intuicidn cli-
nica, y después de sopesar los resultados encontrados
en cada uno de las dimensiones exploradas.

Contrario al pensamiento prevalente en aquellos
afios sobre la intrinseca superioridad de los indicado-
res “objetivos” del estado nutricional del paciente hos-
pitalizado, la ESG se popularizé rapidamente en los
ambitos asistenciales, y asi abri6 la puerta al desarro-
1lo de herramientas similares en disefio para la evalua-
cién del estado nutricional de adultos mayores y an-
cianos, nifios, y recién nacidos, respectivamente?.

La ESG se consagré definitivamente en el bienio
1999-2000, cuando se empled en la denominada En-
cuesta ELAN Latinoamericana de Desnutricién Hos-
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pitalaria: un esfuerzo multinacional y multicéntrico
auspiciado y liderado por la Federacién Latinoameri-
cana de Nutricién Parenteral y Enteral (FELANPE)
para establecer la frecuencia de trastornos nutriciona-
les entre los pacientes hospitalizados en la red asisten-
cial publica de 13 paises de la América Latina*. Lue-
go, es s6lo natural repasar los origenes, las
caracteristicas, la utilidad y la trascendencia de la
ESG en el vigésimo aniversario de su publicacion pri-
mera.

A la bisqueda del Santo Grial de la
evaluacion nutricional

Se podrian esperar mejor respuesta al tratamiento
médico-quirirgico y reduccion de la frecuencia de los
eventos adversos e indeseables, junto con ahorros mo-
netarios y fiscales, si se reconocieran tempranamente,
y se corrigieran oportunamente, los trastornos nutri-
cionales presentes en el enfermo hospitalizado. Ello
seria posible si se contara con una herramienta diag-
nostica que fuera sencilla en su disefo, facil de aplicar
e interpretar, barata, y, sobre todo, exacta, esto es: que
describiera correctamente el estado nutricional de un
sujeto sano; y que identificara la desnutricién clini-
camente relevante, esto es, aquel estado nutricional al-
terado que se asocia con eventos clinicos adversos°.

Los indicadores en uso en aquel entonces habian si-
do disefiados originariamente para estudios nutricio-
nales poblacionales®, razén por la cual eran poco (o
casi nada) utiles en el caso de individuos, y estaban
sujetos a importantes influencias no-nutricionales que
introducian sesgos considerables en el diagnéstico nu-
tricional (un enfermo podia exhibir valores andmalos
de algunos de los indicadores, sin que ello se tradujera
forzosamente en la ocurrencia de eventos adversos),
lo que resultaba en una pobre (cuando no nula) capaci-
dad predictiva de eventos adversos®.

Se intenté mejorar la utilidad diagndstica de los in-
dicadores existentes mediante la combinacién (inte-
gracion) de varios de ellos (sin importar el tipo) en un
sistema de puntuacién numérico’®, o en una funcién
matematica construida de tal manera que asignara

" El estado nutricional es una categoria intuitiva pero elusiva.
Una definicién muy popular, y que refleja la influencia de los dietis-
tas, reza que: “el estado nutricional es el resultado del equilibrio en-
tre las demandas metabdlicas y los ingresos alimenticios del indivi-
duo”. De ahi sigue que la desnutricién es “cualquier desorden del
estado nutricional que incluye los trastornos resultantes de una defi-
ciencia en la ingestion de nutrientes, metabolismo alterado de los
nutrientes, o la sobrenutriciéon”°.

@ En el primer estudio de desnutricién hospitalaria reportado
en la literatura, el estado nutricional del paciente se describié
univariadamente mediante el Indice de Masa Corporal, la Cir-
cunferencia del Brazo, el Pliegue Cutdneo Tricipital, y la Albud-
mina sérica''.

® El Indice de Prondstico Nutricional (IPN) fue el mas promo-
vido de todos estos constructos, entre otras cosas, porque su des-
cripcion coincidié con la aparicion de la primera generacion de
computadoras personales, y con ella, la apertura de un excitante
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ponderamientos segun la fidelidad de cada indicador
en reflejar el estado nutricional del sujeto®®. Ambas
soluciones demostraron ser metodolégicamente ar-
duas, engorrosas, costosas, y sobre todas las cosas, su-
jeta a graves errores de interpretacion, debido a las in-
teracciones que podian existir entre los indicadores
seleccionados, lo que afectaba la capacidad predictiva
del constructo®.

Desafiando los canones: ;es realmente objetiva
la evaluacion nutricional mediante
herramientas clinicas?

En aquel entonces no se concebia que la evaluacién
clinica del enfermo, a través de un interrogatorio es-
tructurado y un examen fisico orientado, pudiera ser-
vir a los fines del diagndstico nutricional, como era la
propuesta de Detsky. Si bien algunos autores habian
sefialado que la informacién nutricional recaudada
mediante procedimientos antropométricos, bioquimi-
cos, inmunoldgicos y dietéticos se complementara con
el juicio clinico del examinador, no se habia avanzado
mucho mds alld de este mero enunciado, y el examen
clinico se limitaba solamente al reconocimiento de
signos de carencias micronutrimentales en el enfer-
mo".

Si el examen clinico fuera util para la evaluacién
nutricional, deberia mostrar, en primer lugar, validez
convergente: esto es, que los pacientes asignados cli-
nicamente a la mejor categoria nutricional mostraran
valores preservados (como promedio) de los indicado-
res nutricionales “objetivos”, en tanto los sujetos in-
cluidos en la peor categoria nutricional deberian des-
tacarse por presentar los valores mds deteriorados de
los indicadores. La validez convergente deberia ir de
la mano de la validez predictiva: el examen clinico de-
berfa identificar a aquellos pacientes en riesgo de de-
sarrollar eventos adversos (tales como la infeccion)
después de un acto operatorio importante®. Finalmen-
te, el examen clinico deberia ser reproducible de-in-
vestigador-a-investigador: no importa la calificacién
profesional ni la experiencia laboral, los examinado-
res entrenados deberian asignar el mismo enfermo a la

campo de aplicaciones de la Computacion en la Medicina. Cierta-
mente, habia algo magico, cercano a la mistica, en el hecho de ali-
mentar a una maquina con los datos obtenidos del paciente, y que
ésta devolviera casi instantineamente el dictamen sobre el estado
nutricional. El IPN se distinguia por la buena validez predictiva, y
la capacidad de identificar enfermos que podian beneficiarse de un
esquema de apoyo nutricional preoperatorio's.

“ Este fendmeno, por demds, no era desconocido para los esta-
disticos y matematicos. Si las propiedades de un objeto o fenémeno
se describen univariadamente (esto es, uno a uno) mediante varios
indicadores, la probabilidad de clasificacion errénea se incrementa
geométricamente a medida que se incorporan nuevos indicadores al
sistema de descripcion's.

©® Entendido como aquel que comprendiera, en el mismo acto,
una laparotomia y exploracién de la cavidad abdominal, seguida (o
no) de la manipulacién quirtrgica de los érganos gastrointestinales,
con reseccion de segmentos de longitud variable, y la creacién de
nuevas uniones mediante sutura quirtrgica.

A. S. Detsky y cols.



misma categoria nutricional una y otra vez mediante
el método clinico.

Los resultados preliminares de la utilidad del exa-
men clinico como herramienta de diagndstico nutri-
cional se publicaron en sendos articulos para el New
England Journal of Medicine y la Human Nutrition &
Clinical Nutrition''. Los pacientes categorizados nu-
tricionalmente mediante el método clinico difirieron
entre si respecto de los valores promedio de 6 de los 9
indicadores objetivos empleados, incluidos el conteni-
do corporal total de nitrégeno y el conteo corporal de
“K. Se pudo demostrar también que la concordancia
entre-examinadores a la hora de evaluar clinicamente
el estado nutricional del enfermo era superior en un
72,0% a la que cabria esperar de la influencia del puro
azar. Pero lo que era mds relevante: el equipo investi-
gador pudo demostrar que los eventos sépticos y el
uso de antibidticos fueron mayores, y las estancias
hospitalarias mas prolongadas, entre los pacientes que
fueron denotados clinicamente como gravemente des-
nutridos. Por el contrario, los indicadores supuesta-
mente objetivos fallaron en predecir eventos sépticos
en el post-operatorio.

Anticipando las criticas sobre el costo-efectividad
de un examen clinico exhaustivo para el diagnéstico
nutricional en tiempos de contencién administrativa
y fiscal, Detsky y cols., crearon una proto-ESG con
los principales determinantes clinicos del estado nu-
tricional del paciente: la pérdida de la grasa subcuta-
nea a nivel de la jaula costal y el dorso del brazo y la
disminucién del tono y volumen de los musculos
deltoides y cuadriceps, junto con la historia y el pa-
trén de los cambios recientes en el peso corporal.
Esta antecesora de la actual ESG retuvo la buena va-
lidez predictiva de eventos sépticos, con lo que se
desbrozé finalmente el camino para que una herra-
mienta clinica para el diagnéstico nutricional susti-
tuyera con exactitud y eficacia mayores el ejercicio
de reunioén e interpretacion de incontables indicado-
res antropométricos, bioquimicos, inmunoldgicos y
dietéticos.

La publicacién de los resultados de tales investi-
gaciones gener6 tanto entusiasmo, que Detsky y
cols., escribieron una cuarta publicacion (tema de
este ensayo) que mostraba el formato definitivo de
la ESG, los elementos que la integraban, las instruc-
ciones para su correcto rellenado, 3 casos clinicos
ilustrativos, y los resultados de la evaluacion clinica
de 202 pacientes en espera de cirugia gastrointesti-
nal importante'. Se enfatizé en que el examinador
asignara al paciente a cualquiera de las 3 categorias

© También se comprobd una exactitud diagndstica apreciable
con el uso del IPN, lo que no sorprendi6 a los investigadores, habi-
da cuenta del buen desempeiio de la Alblimina sérica por si misma,
y la enorme contribucién que hace este indicador al indice.

™ La superioridad diagndstica de la ESG frente a los indica-
dores tradicionales fue establecida también del andlisis de las ta-
sas de verosimilitud. La tasa de verosimilitud (del inglés likehood

posibles basado en su percepcién subjetiva, después
de sopesar los resultados obtenidos en cada uno de
los acdpites de 1a ESG. En caso de que los hallazgos
clinicos fueran vagos, ambiguos, o no concluyentes,
los autores recomendaban que el examinador no
asignara al sujeto a una categoria peor de la que re-
almente deberia recibir. Nuevamente, se pudo de-
mostrar que cualquier integrante del equipo de salud
podia aprender a administrar la ESG; la concordan-
cia de-observador-a-observador era un 78,0% mayor
que la influencia del azar; y que examinadores dife-
rentes de los investigadores asignaron a la categoria
extrema de deterioro nutricional a aquellos enfer-
mos en los que concurrieron la pérdida de peso, la
pérdida del tejido adiposo subcutdneo, y la disminu-
cidén del tejido muscular.

Los investigadores condujeron un estudio adicional
para evaluar la capacidad de la ESG de predecir com-
plicaciones post-operatorias diferentes de la sepsis en
202 pacientes atendidos en dos hospitales de la ciudad
de Toronto®. La ESG y la Albimina preoperatoria
mostraron los estimados mayores de exactitud diag-
ndstica, en contraste con los indicadores supuesta-
mente objetivos®. Si el paciente recibia una categoria
nutricional preoperatoria peor (como expresion de la
progresion del desmedro nutricional antes del acto
quirlrgico), o se le determinaba un valor de Albimina
sérica menor que el obtenido al ingreso, se podia obte-
ner una mejoria de la exactitud diagnédstica de la he-
rramienta. Es mds: las tasas de complicaciones post-
operatorias podrian ser predichos de la combinacién
de la ESG y la Albdmina sérica: para cada puntaje
ESG, la tasa de complicaciones era mayor mientras
menor era el valor de la Albimina sérica®.

El hallazgo mas interesante, sin embargo, fue que la
validez predictiva de la ESG pudo establecerse ante
una tasa significativamente disminuida de complica-
ciones post-operatorias, y de diferencias en el com-
portamiento de los hospitales involucrados en el estu-
dio, una demostracién adicional que existe una
relacion causal entre el estado nutricional preoperato-
rio y la ocurrencia de eventos adversos post-operato-
rios que desafia incluso otras variables confusoras,
no-nutricionales.

Ensanchando los horizontes de aplicacion
de la ESG

La existencia de una herramienta clinica como la
ESG para la evaluacién del estado nutricional del su-

ratio) es un nimero que modifica la probabilidad de ocurrencia
de un evento en el post-operatorio predicha del conocimiento de
una condicién previa. Una tasa de verosimilitud de 1.0 significa
que la probabilidad de ocurrencia de complicaciones post-quirtr-
gicas es esencialmente independiente del valor del indicador nu-
tricional. Categorias nutricionales B/C (valores disminuidos de
Albtiimina sérica) se correspondieron con tasas de verosimilitud
incrementadas.
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jeto enfermo incentivo a otros practicantes a encon-
trarle aplicaciones fuera del ambito de la Cirugfa de
las vias digestivas. La ESG ha sido aplicada, en su
formato primigenio o modificado, en pacientes nefré-
patas crénicos sujetos a didlisis, hepatdpatas en espera
de trasplante, enfermos de SIDA, otros pacientes afec-
tos de enfermedades crdnicas, y ancianos, entre otras
subpoblaciones. No es la intencién del autor detallar
todas estas aplicaciones. Los interesados pueden con-
sultar una excelente monografia de reciente aparicién
para mayor informacién".

La experiencia cubana

La ESG fue la herramienta empleada en la conduc-
cién de la Encuesta Cubana de Desnutricion Hospita-
laria, en concordancia con los lineamientos del Estu-
dio Latinoamericano de Desnutricién Hospitalaria* '®.
La frecuencia de desnutricién estimada mediante la
ESG fue del 41,2%. La categoria nutricional asignada
al paciente encuestado segtin la ESG se asocié6 fuerte-
mente con el IMC calculado: fue 17 veces mds proba-
ble que un enfermo con un IMC < 18,5 kg/m fuera
asignado a una categoria nutricional C, que otro con
un IMC superior. Una mayor proporcién de pacientes
malnutridos reportaron pérdidas significativas de pe-
so, disminucién de los ingresos alimentarios, sintomas
digestivos persistentes durante mas de 15 dias, y una
capacidad funcional disminuida. Entre los enfermos
desnutridos fueron prevalentes los requerimientos nu-
trimentales incrementados, la pérdida de grasa subcu-
tdnea y masa muscular, la ascitis y los edemas en el
sacro y los tobillos.

En otro trabajo hecho con pacientes diagnostica-
dos de enfermedad colorrectal maligna en espera del
acto quirdrgico se pudo demostrar que el puntaje
ESG se asoci6 con la conducta quirirgica adoptada:
las cirugias potencialmente curables fueron mas fre-
cuentes entre los pacientes con puntajes A de la
ESG, mientras que los procederes derivativos predo-
minaron en los pacientes con puntajes B/C de la
ESG". Hay que hacer notar que la asociacién fue dé-
bil (como reveld la razén de productos cruzados), pe-
ro ello podria explicarse por el desproporcionado nu-
mero de enfermos desnutridos en los que se intentd
una cirugia radical.

La ESG también ha sido aplicada al estudio de pa-
cientes cirréticos, y nefrépatas en didlisis. La eva-
luacién nutricional clinica de 121 pacientes cirrdti-
cos devolvid una frecuencia de desnutricién del
45,0%. La categoria nutricional se asocié con la pro-
gresion de la enfermedad cirrética: el 56,0% de los
cirréticos con puntaje B del indice Child-Pugh esta-
ba desnutrido, y llegé a ser del 90,0% entre aquellos
con puntaje C. La desnutricion fue casi universal en-
tre los fallecidos®. Por su parte, el 42,9% de los en-
fermos nefrépatas en didlisis recibieron puntajes
B/C. La ESG fue capaz de identificar a los pacientes
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que se complicaron (e incluso fallecieron) dentro de
la ventana de observacién del estudio, comporta-
miento que no pudo ser replicado ni por la Albimi-
na ni la Circunferencia del brazo, ni por una regla de
clasificacion que reuniera estos 2 indicadores [Nu-
tricion Hospitalaria. 2007. Remitido para publica-
cion].

Percepcion actual de la aplicacion y utilidad
de la ESG

La ESG ha estado en uso durante los tltimos 20
afios, lo que ha permitido acumular una impresionante
masa de articulos que describen el escenario de aplica-
cion, los pacientes encuestados, la concordancia entre-
observador, la validez convergente con indicadores
nutricionales objetivos y métodos avanzados de re-
construccién de la composicién corporal, y la validez
predictiva de eventos adversos®. La ESG es particu-
larmente 1itil para la identificacion de cuadros estable-
cidos de desnutricién”. La ESG también se ha usado
para identificar a aquellos en riesgo incrementado de
desnutrirse, haciendo énfasis en los items relaciona-
dos con el estado de los ingresos alimentarios y la res-
puesta metabdlica del sujeto ante el curso corriente de
la enfermedad de base y/o el tratamiento médico insta-
lado".

Muchos investigadores han lamentado la incapaci-
dad de la ESG de medir cambios pequefios, pero sig-
nificativos, en el estado nutricional del paciente que se
beneficia de las medidas prescritas de apoyo nutricio-
nal. Ello ha motivado la aparicién de versiones de la
ESG que incorporan un sistema de puntuacién®. Mds
alld de los méritos inherentes a estas modificaciones,
interesa sefialar la flexibilidad y capacidad adaptativa
de la ESG a diversos escenarios e intereses de los in-
vestigadores.

Conclusiones

La ESG se ha convertido en una herramienta nutri-
cional de aplicacién global. Se ha empleado en nume-
rosos escenarios, culturas y lenguajes, y ha sido revi-
sada, enmendada, recortada, criticada y denostada.
Pero todo ello no puede ocultar que, con la aparicion
de la ESG, la Nutricién Clinica maduré finalmente co-
mo disciplina, al ser capaz de crear herramientas pro-
pias para enfrentar exitosamente los objetivos deter-
minantes de su existencia®.

® La validez convergente de la ESG podria servir para asignar
retrospectivamente al paciente a una u otra categoria nutricional se-
gun los resultados de los indicadores “objetivos™. Si un enfermo re-
fiere una pérdida de peso mayor del 20%, muestra un IMC menor de
18,5 kg/m?, y los exdmenes de laboratorio muestran valores séricos
seriamente disminuidos de Albimina y Colesterol, es poco probable
que pueda ser asignado a una categoria nutricional A o incluso B.

A. S. Detsky y cols.
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What is Subjective Global Assessment of Nutritional Status?”
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and K. N. Jeejeebhoy

Toronto, Canada

JPEN Jouvrnal of Parenteral and Enteral Nutrition 1987; 11(1):8-13

Abstract

Presented and described in detail is a clinical technique ca-
lled subjective global assessment (SGA), which assesses nu-
tritional status bases on features of the history and physical
examination. [llustrative cases are presented. To clarify, furt-
her the nature of the SGA, the method was applied before
gastrointestinal surgery to 202 hospitalized patients. The pri-
mary aim of the study was to determine the extent to which
our clinicians' SGA ratings were influenced by the individual

The nutritional status of hospitalized patients
can be assessed by a variety of methods. The widely
applied traditional methods rely heavily on objec-
tive anthropometric measurements and laboratory
tests results. Nutritional assessment can also be
based on clinical criteria that is, the findings of a
routine history and physical examination. Pre-
viously we have reported the results of a study
which compared clinical assessment of nutritional
status with several objective measurements." In
that study, on the basis of the history and physical
examination, two clinicians classified patients as
either well nourished, moderately malnourished,
or severely malnourished, a process which we now
refer to as Subjective Global Assessment (SGA).
We demonstrated that there were good correlation
between the subjective and objective measure-
ments (convergent validity). We also found that
with SGA, postoperative infections could be pre-
dicted to a degree that was equal to or better than
with objective measurements (predictive validity).
Finally, we demonstrated a high degree of interra-
ter repro-ducibility for SGA.

Other investigators have found SGA to be an
appealing method of assessing nutritional status,*’

*Received for publication, December 31, 1985.
Acccptcd for publication, May 13, 1986.
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clinical variables on which the clinicians were taught to base
their assessments. Virtually all of these variables were signifi-
cantly related to SGA class. Multivariate analysis showed
that ratings were most affected by loss of subcutaneous tissue,
muscle wasting, and weight loss. A high degree of interobser-
ver agreement was found (kappa=0.78%, 95% confidence in-
terval 0.624 10 0.944, p<0.001). We conclude that SGA can
easily be taught to a variety of clinicians (residents, nurses),
and that this technique is reproducible. (Journal of Parenteral
and Enteral Nutrition 1987; 11:8-13).

and have em-ployed clinical assessments in a simi-
lar fashion in their own research.*’ Unfortunately,
the features of the history and physical examina-
tion which our clinicians incorporated into their
SGA ratings were outlined only briefly in our ear-
lier reports. We have received many comments
which suggest that the description contained in
those papers was not detailed enough to allow
widespread clinical use of this technique. In this
paper, we describe the technique of SGA in consi-
derable detail, provide some illustrative examples,
and examine the effect of the individual patient
characteristics incorporated in SGA on the ratings
assigned to 202 patients assessed prior to major
gastrointestinal surgery. The analysis is part of a
larger study to confirm our previous demonstra-
tion of the validity of SGA as a technique of nutri-
tional assessment. The version of SGA used in this
study is modified from the version used in the pre-
vious study, in the light of our subsequent expe-
rience with this technique.

DESCRIPTION OF THE MANEUVER

The specific features of the history and physical
examination which are considered in the SGA
method, are listed in table I. Five features of the



Tablel

Features of subjective global assessment (SGA)

(Select appropriate category witha checkmark, or enter numerical value where indicated by “#.”)

A. History
1. Weight change

Overallloss in past 6 months: amount = #

kg; % loss=#

Change in past 2 weeks: increase,
nochange,
decrease.
2. Dietary intake change (relative to normal)
No change,
Change duration=# weeks
type: suboptimal liquid diet, full liquid diet
hypocaloric liquids, starvation.
3. Gastrointestinal symptoms (that persisted for >2 weeks)
none, nausea, vomiting, diarrhea, anorexia.
4. Functional capacity
Nodysfunction (e.g., full capacity),
Dysfunction duration=# weeks.
type: working suboptimally,
ambulatory,
bedridden.
5. Diseaseand its relation to nutritional requirements
Primary diagnosis (specify)
Metabolic demand (stress): nostress, low stress,
moderate stress, high stress.

B. Physical (for each trait specify: 0 =normal, | +=mild, 2+=moderate, 3+ =severe).

sacral edema
ascites

#
#
# ankleedema
#
#

C. SGA rating(select one)
A=Well nourished

C=Severely malnourished

loss of subcutaneous fat (triceps, chest)
muscle wasting (quadriceps, deltoids)

B=Moderately (or suspected of being) malnourished

history are elicited. The first is weight loss in the
previous 6 months, expressed as both kilograms
and proportionate loss. We consider less that 5% as
a“small” loss, between 5 and 10% as a “potentially
significant™ loss, and greater than 10% as a “defini-
tely significant” loss. We also considered the rate
of weight loss and its pattern. For example, if the
patient has lost 10% of his weight in the period 6
months to 1 month prior to admission but has
regained 3% of his weight in the subsequent
month, resulting in a net loss of 7% for the entire
period , he is considered to be better nourished
than a patient who has lost 7% of his weight in the
previous 6 months and continues to loss weight.
Thus, it is possible for patients to suffer a net
weight loss of significant proportions but still be

considered well nourished if there has been arecent
stabilization or increase in weight. The second fea-
ture of the history is dietary intake in relation toa
patient’s usual pattern. Patients are classified first
as having normal or abnormal intake. The duration
and degree of abnormal intake are also noted (star-
vation, hypocaloric liquids, full liquid diet, subop-
timal solid diet). The third feature of the history is
the presence of significant gastrointestinal symp-
toms (anorexia, nausea, vomiting, diarrhea). By
significant, we mean that these symptoms have
persisted on virtually a daily basis for a period lon-
ger than 2 weeks. Short-duration diarrhea or inter-
mittent vomiting is not considered significant.
Daily or twice daily vomiting sec-ondary to obs-
truction is considered significant. The fourth fea-
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ture of the history is the patient’s functional capa-
city or energy level (bedridden to full capacity).
The last feature of the history concerns the meta-
bolic de-mands of the patient’s underlying disease
state. An example of a high-stress disease is a bad
flare of ulcerative colitis where the patient has suf-
fered a large volume of bloody diarrhea on a daily
basis. A low-stress disease might be a smoldering
infection or malignancy.

There are four features of the physical examina-
tion which are noted as either normal (0), mild (1
+), moderate (2+), or severe (3+). The first is the
loss of subcutaneous fat measured in the triceps
region and the mid-axillary line at the level of the
lower ribs. These measurements are not precise,
but are merely a subjective impression of the
degree of subcutaneous tissue loss. The second fea-
ture is muscle wasting in the quadriceps and del-
toids as determined by loss of bulk and tone that is
detectable by palpation. Obviously, a neurological
deficit will interfere with this assessment. The
presence of edema in both the ankles and the sacral
region and the presence of ascites are noted. Again,
a co-existing disease such as congestive heart fai-
lure will modify the weight placed on the finding
of edema.

On the basis of these features of the history and
physical examination, clinicians identify a SGA
rank which indicates the patient’s nutritional sta-
tus. These categories are: (1) well nourished, (2)
moderate or suspected malnutrition, and (3) severe
malnutrition. In order to arrive at a SGA rank, we
do not use an explicit numerical weighting
scheme. Rather, a rank is assigned on the basis of
subjective weighting. In this study, we instructed
our clinical raters to place most of their judge-
ment on the variables weight loss, poor dietary
intake, loss of subcutaneous tissue, and muscle
wasting. The raters were told that patients could be
assigned a B rank if there was at least a 5% weight
loss in the few weeks prior to admission without
stabilization or weight gain, definite reduction in
dietary intake, and mild subcutaneous tissue loss.
If the patient had considerable edema, ascites, or
tumor mass, the raters were told to be less influen-
ced by the amount of weight loss. The other histo-
rical features are meant to help the rater confirm
the patient’s self report of weight loss and dietary
change, but are given less weight. If the patient had
a recent weight gain that did not appear to be
merely fluid retention, the raters were instructed
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toassignan A rank, even if the net loss was between
5% and 10%, and the patient had mild loss of sub-
cutaneous tissue, especially if the patient noted an
improvement in the other historical features of the
SGA (e.g., improvement in appetite). In order to
receive a C rank, the patient had to demonstrate
obvious physical signs of malnutrition (severe loss
of subcutaneous tissue, muscle wasting, and often
some edema) in the presence of a clear and convin-
cing pattern of ongoing weight loss. These
patients usually had a net loss of at least 10% of
their normal weight, and also had many of the
other historical features. The raters were instruc-
ted to be less sensitive and more specific in their
assignment of rankings. That is, if the features
which might influence the rater to assign a B rank
(as opposed to an A rank) are equivocal or doubt-
ful, an A rank is appropriate. Similarly, a C rank

implied definite findings of severe malnutrition.

Case Presentations

Case 1. A 52-yr-old man who was previously in
good health was admitted to the hospital for elec-
tive resection of his transverse colon for suspected
carcinoma. The patient came to medical attention
because of a change in bowel habits. He had suffe-
red from alternating constipation and diarrhea. He
had lost 8% of his usual body weight (70 kg) in the
period between 6 and 2 months prior to admission;
however, his weight had been stable for the past 2
monthsand he had gained 2 kg in the 2 weeks prior
to admission after placement on oral nutritional
supplementation. He reported no other signifi-
cant gastrointestinal symptoms, and he had been
working with his usual energy up to the time of
admission. Although his dietary intake was below
normal a few months previous, it had been normal
for 2 months prior to admission. On physical exa-
mination, there was no evidence of loss of subcuta-
neous tissue, muscle wasting, edema, or ascites.
This patient was classified as "A," well nourished.
Although his net weight loss was 5% in the 6
months prior to admission, his weight had stabili-
zed and even increased, recently.

Case 2. A 47-yr-old man with a history of heavy
alcoholism was transferred to our hospital for sus-
pected pancreatic pseudocyst. He had developed
acute pancreatitis 2 weeks prior to transfer and was
admitted to another hospital. He was well, prior to
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that admission. Since that time, he had been main-
tained on intravenous fluids for most of the period,
with nasogastric suction much of the time. He had
lost 8% of his usual body weight. He was conti-
nuing to lose weight. His abdominal pain and nau-
sea had resolved considerably. The patient felt
slightly weak but was able to ambulate. There was
no fever. On physical examination, he was a
robust-appearing man with a small amount of loss
of subcutaneous fat in the chest. His shoulders had
a "squared-off appearance" in the deltoid region
which was evidence of muscle wasting. There was
trace edema in the sacral region and ankles. There
was no ascites. This patient was classified as "B,"
moderately malnourished. The ranking was most
influenced by the continuing loss of weight, limi-
tation of nutritional intake to hypocaloric fluids
for 2 weeks, and mild loss of subcutaneous tissue
and muscle.

Case 3. A75-yr-old man was admitted to hospi-
tal for resection of a suspected esophageal carci-
noma. He had been well until 4 months prior to
admission, when he began to notice the onset of
dysphagia. The dysphagia progressed rapidly to the
point where he could no longer swallow. He had
lost 12% of his body weight in the previous 4
months, and was continuing to lose weight. He
was ambulatory but felt weak, and was no longer
able to continue some of his usual daily activities.
There was no fever, significant nausea, vomiting,
or diarrhea. On physical examination, the man
appeared to be wasted. There was obvious subcuta-
neous tissue loss in the triceps and thoracic
regions. There was clear muscle wasting in the del-
toids and quadriceps. There was trace edema in the
ankles and no ascites. This man was classified as
"C," severe malnutrition. The ranking was influen-
ced most by the continuing large weight loss,
change in dietary intake, and severe physical fin-

dings.

METHODS
Patient Sample and SGA Rates

Two hundred two consecutive patients schedu-
led for major gastrointestinal surgery from the
practices of aselected group of 10 general surgeons
at two teaching hospitals in Toronto were included
in the study. These patients were entered into the

study by the research nurse if they met the entry
criteria (planned major gastrointestinal surgery).
Patients were excluded if they were senile or coma-
tose, had been on the study before, did not speak
English, were on continuous ambulatory perito-
neal dialysis, had undergone surgery before the
earliest time they could be seen by the research
nurse, had a psychiatric disorder, or if the study
quota had been filled (only six patients could be
followed at one time). Patients were not excluded
because of comorbid conditions, such as liver dise-
ase or congestive heart failure. The average age of
the patients was 52.7 yr (SD 17.7). These patients
were derived from local referrals in the Toronto
area as well as distant referrals throughout Ontario
and Canada.

Five clinicians were involved in performing the
subjecttive global assessments: three residents in
clinical nutrition, one research nurse, and one
nurse practitioner. Each was taught to perform
SGA in asimilar fashion by one individual (ASD)
during a "training period" before the study. The
training period consisted of a didactic session
reviewing the technique, review of one patient of
each nutritional class (if available) with ASD), and a
review of at least three further patients by the clini-
cian withasubsequent check of the findings by one
of the previously trained raters. In addition, a test
of interobserver agreement was performed for all
new raters by duplicate ratings of several patients
(atleast 10).

SGA was performed on all patients before sur-
gery. During the first year of the study (at Toronto
General Hospital), 101 patients were assessed. All
patients were seen by the research nurse; 81 were
independently assessed by both the nurse and one
of the residents. During the second year of the
study (at Toronto Western Hospital), 101 patients
were assessed, all by the research nurse or nurse
practitioner and 29 by both a resident and a nurse.
All duplicate assessments were performed at sepa-
rate times on the same day; neither had knowledge
of the other rater’s findings.

The main purpose of this paper is to report the
influence of the individual patient characteristics
on the clinicians’ SGA ratings. For this analysis,
only one SGA rating provided by either the resi-
dent (where the patient was seen by both a nurse
and resident) or the nurse (if not seen by the resi-
dent) was used. The second aim of this report is to
examine the interobserver variation of SGA
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ratings. For this analysis, both the resident’s and
nurse’s ratings were used. Objective measure-
ments of nutritional status were also performed.
The relationships between SGA, these obyective
measurements, and clinical outcomes will be the
subject of a forthcoming report.

Statistical Techniques

SGA class is an ordered categorical (ordinal)
variable. Some of our patient characteristics are con-
tinuous variables (eg, percent weight loss), some are
categorical variables (eg, presence of significant gas-
trointestinal symp-toms), whereas still others are
ordinal variables (eg, edemaas 0, 1+, 2+). Thus, in
addition todescribing meansand proportionsacross
the three SGA classes, rank correlation coefficients
(Kendall's tau) were calcu-lated and tested for statis-
tical significance' using the Statistical Analysis
System."" Percentage weight loss was analyzed as
both a continuous and a categorical variable. A mul-
tivariate analysis relating all of the patient char-acte-
ristics to SGA class assigned by the clinicians was
performed by fitting a logistic regression model for
a three-level ordinal outcome variable'? using the
Generalized Linear Interactive Modeling software
package.” Agreement between two observers
(where two ratings were performed) was measured

by the Kappastatistic.'’

RESULTS
Relative Importance of SGA Components

Of the 202 patients assessed, 139 (69%) were
classified as A, 44 patients (21%) were classified as
B, and 19 patients (10%) were classified as C. Ten
percent of thepatients developed major complica-
tions during their hospitalization (wound dehis-
cence, intraabdominal or wound abscess, major
sepsis, death).

Although the weighting scheme was subjective
rather than explicit, we found that our raters had
no difficulty assigning ranks after the training ses-
sions. We did find it difficult to define the variable
"disease and its relation to nutritional require-
ments," and found that most raters seemed unin-
fluenced by this variable. Nevertheless, because we
had instructed the raters to consider this variable,
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Table Il
Mean values of continuous variables and their correlation
with SGA class
o Correlation ~ SGA class* coefficient
Characteristic n 3 c (Kendall's tau)t

Weight loss (kg)

Percent weight loss

1.82+0265  5.31+080  9.13%1.48 0.46
248+035  7.76x1.12 15.90+2.68 0.40

Dusationofdietchange 1 9156 1889+880 1435£405 0.2
(weeks)

* A=well nourished; B=moderately malnourished; C=severely malnourished.
Tp<0.001.
tMean+SEM.

we left it in our description of the maneuver for
this paper.

The results of the univariate analysis which
demonstrates the distribution of values of clinical
featuresin the SGA classes are presented for conti-
nuous variables in table I and for categorical varia-
bles in table III. In table II, the mean values of
weight loss, percent weight loss, and duration of
dietary change can be seen to increase consistently
across the SGA classes, with the highest values of
each occurringin class C. Each variable was signifi-
cantly correlated with SGA class, as shown by the
values of Kendall’s tau.

Table III shows the relationship between the
categoryical or ordinal variables included in the
SGA analysis and the SGA class assigned by the
clinicians. For each characteristic, a large propor-
tion of the patients with "normal" levels are classi-
fied as A, fewer are classified as B, and fewer again
as C. A trend in the opposite direction can be seen
for the most "severe" levels of the categorical varia-
bles. Kendall’s tau, which summarizes the nature
of these relationships, shows that the degree of
abnormality for all variables is clearly correlated
with the SGA class. The characteristics with the
largest correlation coefficients are loss of subcuta-
neous fat, muscle wastage, and categorical weight
loss.

Multivariate logistic regression analysis was
performed in two stages. The first stage predicts
the assignment of class A vs classes B or C. The
second model predicts the assignments of class C,
given that the patient has been assigned either class
B or C. Only two variables were consistently pre-
dictive of a more severe degree of malnutrition in
both models: loss of subcutaneous tissue (p <

0.001) and muscle wasting (p < 0.05). In the
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Table Il

Proportion of subjects in categorical variable levels and their correlation with SGA class

Characteristic Levels SGA class™ Coefficient correlation
A B C (Kendall’s tav)t

<5% 0.81 0.41 0.20

Weight loss category 6-10% 0.12 0.20 0.05 0.56
>10% 0.07 0.39 0.75
Normal 0.73 0.19 0.20
ST . Suboptimalf 0.24 0.76 0.65

Ch d -tak P 0.48
angeindictaryfn-take Hypocaloric fluids 0.02 0.05 0.15
Starvation 0.01 0.00 0.00
Significant Gl symp-toms Absent 0.60 0.32 0.20

of n/v/d§ Present 0.40 0.68 0.80 0.28
Full 0.61 0.20 0.15

Functional capacity Suboptimal 0.36 0.63 0.45 0.42
Bed rest 0.03 0.17 0.40
None 0.94 0.17 0.00
Mild 0.06 0.78 0.45

Loss of f 0.82
ossofsubcutancousfat Moderate 0.00 0.05 0.50
Severe 0.00 0.00 0.05
None 0.96 0.29 0.00

Muscle wastage Mild 0.04 0.64 0.60 0.78
Moderate 0.00 0.07 0.40
None 0.98 0.88 0.60

Edema Mild 0.02 0.12 0.30 0.35
Moderate 0.00 0.00 0.10
None 0.98 0.93 0.85

Ascites Mild 0.01 0.02 0.10 0.20
Moderate 0.01 0.00 0.00
Severe 0.00 0.05 0.05

* A=well nourished; B=moderately malnourished; C=severely malnourished.

T Allp<0.001 except ascites where p<0.003.
+Suboptimal solid diet and full liquid diet.

§ GI=gastrointestinal; n/v/d = nausca,vomiting, or diarrhea.

second stage of the model (ie, prediction of class
C), percent weight loss was also a significant pre-

dictor (p<0.005).

Interrater Reproducibility (Observer Agreement)

For the 109 patients who were given SGA
ratings by two clinicians, there was agreement in
100 (91 %) of the cases, which was 78% above the
agreement that could be expected by chance alone,
ie, Kappa = 0.784 (SE = 0.08, 95% confidence
interval 0.624 to 0.944). The individual kappas

for three pairs of raters were: nurse A and resident
A 0.81, nurse A and resident B 0.60, nurse A and
resident C 1.0, nurse B and resident C 1.0. There
is, therefore, a good level of agreement between
observers in assigning SGA ratings; however, it
should be noted that the level of agreement varies
between pairs of raters.

DISCUSSION

The technique of performing subjective global
assessment of patients’ nutritional status has been
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described in considerable detail in this paper. We
have found that a group of clinicians that included
both nurses and physicians was able to learn and
apply the method with ease. The univariate analy-
ses demonstrate that the clinicians assigned lower
SGA ranks (eg, C) to patients who exhibited more
of the features which indicated poor nutritional
status (eg, the correlations shown in tables Il and
III). As in our previous study,2 we again have found
that SGA can be applied with a high degree of inte-
rrater agreement.

The multivariate analysis allows us to examine
the simultaneous impact of all of the patient cha-
racteristics on the clinicians’ SGA ratings. A lite-
ral interpretation of these results would suggest
that clinicians were most influenced by two fin-
dings in the physical examination; loss of subcuta-
neous tissue in the triceps and rib cage, and muscle
wasting in the deltoids and quadriceps. Italso appe-
ars that percent weight loss may be an important
predictor for patients in class C. We should point
out that in the data collection form used in this
study, overall percent weight loss was recorded,
while the rate of change and pattern of weight loss,
which the clinicians were instructed to consider,
were not. For example, if a patient had lost a great
deal of weight but had regained some weight in the
few weeks prior to admission, we instructed the
clinicians to classify the patient as better nouris-
hed than if he had lost an equal percent of weight
and continued to lose weight until the time of
admission. We believe that this pattern of weight
loss is extremely important and that our multiva-
riate analysis may not have captured its essence
because of the incomplete data collection. We
would urge those performing SGA on their
patients to consider carefully both the amount and
pattern of weight loss, as outlined in table I. As
previously mentioned, we had considerable diffi-
culty with the variable "disease and its relation to
nutritional requirements.” Whereas it is useful to
note the patient’s underlying diagnosis, we believe
this variable may be dropped from SGA.

In teaching our raters to assign rankings, we did
not use an explicit set of numerical weights such as
those used in the Prognostic Nutritional Index'* or
other predictive indexes."” Although the deriva-
tion and testing of decision rules is currently a
popular activity in clinical research, we generated
the hypothesis in our previous study that subjec-
tive weighting would have predictive validity. Sub-
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jective prognostic indexes have been used to pre-
dict mortality in other clinical conditions, such as
patients admitted to intensive care units' or gene-
ral medical services."” The disadvantages of subjec-
tive systems is that it is harder for the researchers
to describe the prognostic maneuver and demons-
trate reproducibility. In addition, as suggested by
Steinberg and Anderson,'® subjective ratings may
be difficult to use for prognostic stratification for
the purposes of financial reimbursement for
comorbid diseases (although probably no more
difficult than assigning comorbid conditions such
as congestive heart failure or even diabetes in the
absence of strict objective diagnostic criteria).
However, clinicians should not be fooled into
thinking that numerical weighting schemes are
better merely because the weighting system is
explicit. The weights derived from statistical tech-
niques such as stepwise regression, discriminant,
or logistic regressions are notoriously unstable,
particularly if the variables are correlated with each
other. The need for prospective validation of such
explicit decision roles cannot be overestimated."
The sample sizes required to achieve precision for
these weights (ie, narrow statistical confidence
limits) may be very large, and confirmation of pre-
dictive validity may vary in a variety of settings.
Subjective weighting systems also require pros-
pective validation. (Ovur subsequent report of this
study will show the ability of SGA to predict post-
operative complications in this sample of patients
and the correlation of SGA with other measure-
ments of nutritional status.) A major advantage of
the subjective approach is its flexibility in allo-
wing clinicians to capture subtle patterns of
change in clinical variables (eg, the pattern of
weight loss, rather than absolute amount, or revi-
sion of influence that weight pattern has if there
has been recent fluid retention) which would
require the presence of several "interaction terms"
(ie, the product of two variables) in an explicit
index.

To the extent that we are successful in communi-
cating our subjective weighting approach to clini-
cians who read this paper, we will fill a gap in the
literature which we created ourselves by not ade-
quately describing the technique of SGA in our
previous publications. This technique can be easily
taught toa wide variety of clinicians involved in the
care of surgical patients. We would urge groups

who wish to adopt SGA to begin with a group trai-
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ning period by seeing several patients together (at
least two of each SGA class) in order to achieve
consistency in the method of eliciting the neces-
sary information and agreement on the SGA
ratings. We also recommend a formal test of inte-
rrater reproducibility through independent assess-
ments. Some may also wish to test predictive and
convergent validity, as we will subsequently report,
in their own settings. In this way, SGA can be
applied as a reliable and valid method of assessing
nutritional status of hospitalized surgical patients.
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