386

Asia Pac J Clin Nutr 2012,;21 (3):386-393

Original Article

The complexity of treating wasting in ambulatory
rehabilitation: is it starvation, sarcopenia, cachexia or a
combination of these conditions?
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Nutritional status is often impaired in ambulatory rehabilitation patients. Wasting conditions can be classified as
starvation, sarcopenia or cachexia but differences between these are not well defined, and misdiagnosis may lead
to inappropriate intervention. A secondary analysis of data from 187 ambulatory rehabilitation patients aged >60
years aimed to identify patients with one or more wasting condition, and investigate the impact on common reha-
bilitation outcomes. Starvation was defined by fat-free mass index and the Council on Nutrition Appetite Ques-
tionnaire score; sarcopenia by fat-free mass index and quadriceps strength; and cachexia by fat-free mass index
and serum C-reactive protein. Selected rehabilitation outcomes were compared for those who were, and those
who were not, identified as having one or more wasting condition. Of those identified with starvation (n=30), all
were also identified as sarcopenic and 20 as cachectic; of those identified as sarcopenic (n=75), 30 had starvation
and 37 were cachectic; and of those identified as cachectic (n=37), 20 had starvation and all were sarcopenic.
Twenty participants were identified as having all three conditions. Those with starvation had higher level of de-
pression (p=0.003), lower self-rated health (p=0.032), and lower levels of physical function (motor p=0.006;
process p=0.004) than those with no evidence of a wasting condition. Those who had sarcopenia had lower
physical function (motor p=0.012; process p=0.003) as did those with cachexia (motor p=0.025; process p=0.042).
Results suggest problems in operationalising definitions in an ambulatory clinical setting. The overlap identified
in this analysis suggests that up to 40% (75/187) of patients could be misidentified and prescribed inappropriate
nutritional support.
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INTRODUCTION

Nutritional health is an important determinant of overall
health, particularly among older adults with chronic dis-
ease. However, nutritional status is often impaired in
older adults and this is associated with increased length of
hospital stay and increased morbidity and mortality.'~
Nutrition is recognised to be important in ambulatory
rehabilitation due to the increased physical and mental
demands of programs, with recent reports that 30-50% of
rehabilitation patients are malnourished.” Appropriate
nutrition therapy is necessary to facilitate improved health
outcomes for older adults in rehabilitation and optimise
their ability to fully participate in programs.*

Although wasting can be categorised as starvation,
sarcopenia or cachexia, the difference between these con-
ditions is not well defined.’ It is generally accepted that
simple starvation results purely from protein-energy defi-
ciency resulting in loss of both lean and fat mass; sarco-
penia is a progressive loss of muscle mass with ageing,
associated with increased frailty and reduced function,

and resulting in loss of strength; and cachexia is a com-
plex syndrome thought to be cytokine driven, resulting in
severe loss of fat free mass or body cell mass.””’

There is strong rationale to vary nutrition therapy for
these conditions as sarcopenia and cachexia are largely
thought to occur regardless of energy balance.® As such
they may not be reversed by increased energy and protein
intake alone, which is the accepted therapy for
starvation.” Therefore, the provision of appropriate ther-
apy depends on the ability to accurately categorise starva-
tion, sarcopenia and cachexia, and therefore distinguish
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between wasting conditions. Furthermore, there is evi-
dence of a relationship between wasting and poor cogni-
tion, depression, self-perceived health and physical func-
tion.”'® However, it is not clear if this relationship is the
same for all categories.

Therefore, the aims of this secondary analysis of data
from a sample of older adults participating in ambulatory
rehabilitation were to: 1) identify those patients with star-
vation, sarcopenia or cachexia according to commonly
reported descriptions; 2) identify the number of patients
who were included in more than one of these three cate-
gories and therefore likely to be treated sub-optimally
under usual clinical practice; and 3) investigate the im-
pact of wasting conditions on common rehabilitation out-
comes.

MATERIALS AND METHODS

Subjects and setting

A cross-sectional analysis was performed on baseline data
collected as part of a randomised controlled trial (RCT)
conducted in southern Adelaide, Australia between June
2005 and June 2006; methods used in the trial were pre-
viously described in detail.'' All study participants had
been referred for ambulatory rehabilitation at Repatriation
General Hospital, Adelaide, Australia, following an acute
hospital admission. Ethics approval for the study was
obtained from Clinical Research Ethics Committees at
Repatriation General Hospital, Flinders Medical Centre
and Noarlunga Health Services, and all subjects gave
written informed consent prior to participation in the re-
search. The study was registered on the Australian New

Zealand Clinical Trials Registry (ACTRN 12605000638639).

Measurements

In the original study, height was estimated from knee
height for all participants, regardless of functional
ability,'? and bodyweight was recorded in the fasted state,
wearing light clothing and no shoes. For this analysis,
estimated body mass index (eBMI) was calculated and
admitting diagnosis recorded to describe patient charac-
teristics, and nutritional status was assessed by use of the

Mini Nutritional Assessment (MNA), an 18-item screen-
ing and assessment tool which has been well validated in
older adults.” Data were assessed and subjects grouped
as starving, sarcopenic or cachectic, according to com-
monly reported descriptions of categories of wasting con-
dition>"* (criteria defined in Table 1).

Given that this was a secondary data analysis, investi-
gation was only possible using existing variables. With
that in mind, the description of each category of wasting
condition required an assessment of estimated fat-free
mass index (eFFMI) since loss of fat-free mass (FFM) is
common to all three categories. FFMI is a height normal-
ised index of FFM, derived by dividing FFM (kg) by
height (m) squared.'> FFM was obtained from bioelectri-
cal impedance analysis, considered a valid method of
assessment of body composition for research purposes.'®

The Council on Nutrition Appetite Questionnaire
(CNAQ), an 8-item questionnaire validated in older
adults, was used to assess reduced appetite as a proxy for
inadequate protein-energy intake. A score of <28 indi-
cates significant risk of at least 5% weight loss in the next
six months.'” Reduced strength was assessed by measur-
ing quadriceps strength, which is closely related to func-
tional outcomes, using a hand-held dynamometer.'®"
Strength was normalised for bodyweight and considered
to be abnormally low if less than 27.8%, on one or both
legs, for men and less than 20.8% for women; equivalent
to more than 2 standard deviations below the mean value
and therefore considered to be below normal.”
Inflammation was assessed from levels of C-reactive pro-
tein (CRP), a positive acute-phase protein, which is a sen-
sitive marker of the level of systemic inflammation and a
serum concentration measured at >5 mg/L is considered
abnormal *'

Numbers of participants in each category of wasting
condition were summed. Comparisons between those who
were, and those who were not, identified as having a
wasting condition were conducted to evaluate differences
in cognitive function as defined by Mini Mental State
Examination (MMSE) score (higher score indicates better
cognition), depression from the Geriatric Depression

Table 1. Criteria used to assess category of wasting condition of participants in this study of older Australians par-

ticipating in ambulatory rehabilitation

Wasting condition Criteria
Starvation Low FFM Poor appetite
defined by FFMI (kg/m?) CNAQ
M, <174 <28
F,<15.0
Sarcopenia Low FFM Reduced strength
defined by FFMI (kg/m®) Quad strength, % '
M, <17.4 kg/m* M, <27.8
F, <15.0 kg/m’ F, <20.8
Cachexia Low FFM Increased acute phase response
defined by FFMI (kg/m®) CRP (mg/L)
M, <174 >5
F,<15.0

FFM, fat free mass; FFMI, fat free mass index; CNAQ, Council on Nutrition Appetite Questionnaire”; CRP, C-reactive protein.

Thormalised for body weight — force kg/kg body weight x 100.
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Table 2. Characteristics of 187 ambulatory rehabilitation patients included in cross-sectional analysis

Male (n=93) Female (n=94) Total (n=187)
Age, (y), mean (SD) 76 (8) 78 (8) 77 (8)
Height (cm), mean (SD) 170 (6)* 158 (6)* 164 (7)
Weight (kg), mean (SD) 76 (13)* 67 (15)* 72 (15)
eBMI (kg/m?), mean (SD) 26 (4) 27 (6) 27 (5)
FFM (kg), mean (SD) 53 (8)* 38 (8)* 45 (11)
eFFMI (kg/m?), mean (SD) 18 (3)* 15 (3)* 17 (3)
MNA score, mean (SD)
Screening score 9(2) 9(2) 9(2)
Total score 23 (3) 22 (3) 23 (3)
Admitting diagnosis; n (%)
Stroke 43 (46) 31 (33) 74 (40)
Elective orthopaedic 14 (15) 21 (22) 35(19)
Hip fracture 5(5) 9 (10) 14 (8)
Other ortho 5(5) 8(09) 13 (7)
Falls 4 (4) 4 (4) 8(4)
Deconditioned 5(5) 8(09) 13 (7)
Other 17.(9) 13 (14) 30 (16)

SD, standard deviation; eBMI — estimated body mass index; FFM, fat-free mass; eFFMI, estimated fat-free mass index; MNA, Mini Nutri-

tional Assessment.

*Significant difference between males and females by independent samples t-test (p<0.001).

Scale (GDS) (higher score indicates increased depression),
self-rated health from questions 1 and 2 of the SF-36
Health Survey (lower score indicates better perception of
health) (Q1: In general, would you say your health is?
Excellent [1], Very Good [2], Good [3], Fair [4], Poor [5];
Q2: Compared to one year ago, how would you rate your
general health now? Would you say it is: Much better
than one year ago [1], Somewhat better now than one
year ago [2], About the same as one year ago [3], Some-
what worse than one year ago [4], Much worse now than
one year ago [5]), nutritional status from the MNA, and
physical function from the Assessment of Motor and
Process Skills (AMPS) (higher score indicates better
function).”*

Statistical analysis

Data were analysed using SPSS version 17.0.1.%° All tests
were two-tailed and the level of statistical significance
was set at a p value of 0.05. For continuous data, mean
(SD), or median (Q1, Q3) were reported, as appropriate.
Frequencies and percentages were reported for categori-
cal data. Independent samples t-tests, or Mann-Whitney U
tests for non-normally distributed data, were used to as-
sess differences in continuous data between those who
were, and those who were not, identified as having a
wasting condition. For categorical data, chi-squared tests
were performed to examine differences between those
who were, and those who were not, identified as having a
wasting condition.

RESULTS

Of 230 participants randomised in the primary trial, 187
(93 men; 94 women) adults aged >60 years had data
available that enabled assessment of wasting conditions
according to the descriptions used in this analysis. Forty
three original participants were excluded as they were
younger than 60 years (16 men; 27 women: mean age
48.3 (11.8) years). Mean (SD) length of stay in acute care

Table 3. Study participants in each category of wast-
ing condition by gender; n (%)’

Male (n=93) Female (n=94)
Starvation 8 (9)" 22 (23)
Sarcopenia 32 (34) 43 (46)
Cachexia 19 (20) 18 (19)
None* 53 (57) 44 (47)
Missing® 8 (8) 7 (7)

n (%) do not total 100% due to overlap between categories;
Istudy participants not included in any wasting condition; '§study
participants with mi*ssing data resulting in inability to categorise
wasting condition; Significant difference between numbers of
males and females according to Chi-squared test (p=0.004)

for participants randomised to receive day rehabilitation
was 15.3 (16.5) days, and 13.9 (10.6) days for those who
received home rehabilitation. Participant characteristics
are presented in Table 2. Males were significantly larger
than females in height, weight, FFM and eFFMI
(»<0.001). There were no significant differences across
gender for age, eBMI or admitting diagnosis. There were
no significant differences across gender or admitting di-
agnosis between those who were and those who were not
included in the analysis.

Numbers of study participants identified in each cate-
gory of wasting condition are shown in Table 3 and Fig-
ure 1. Thirty (16%) participants were identified as suffer-
ing from starvation, 75 (40%) as sarcopenic and 37 (20%)
as cachectic, however there was overlap between groups.
Of the people identified with starvation, all were also
identified as sarcopenic (100%) and 20 (67%) as cachec-
tic. Of those identified as sarcopenic, 30 (40%) were
identified as having starvation and 37 (49%) as being
cachectic. Of those identified as cachectic, 20 (54%) were
also identified as having starvation and all (100%) were
identified as sarcopenic. Twenty (11%) participants were
identified as having all three conditions.
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There was a statistically significant difference between
numbers of males and females in the starvation category
(8 vs 22; p=0.004) but not for sarcopenia or cachexia
categories. Study participants with a wasting condition
were significantly older (starvation 81.5 y (6.7) vs 76.1 y
(7.9); p<0.001: sarcopenia 80.2 y (6.1) vs 74.7 (8.3);
p<0.001: cachexia 80.8 y (6.0) vs 75.9 y (8.2); p=0.001),
according to the descriptions used in this analysis. They
also had lower levels of nutritional status according to the
MNA than those with no wasting condition (starvation -
screening 7.9 (1.9) vs 9.9 (1.8); assessment 20.3 (3.0) vs
23.5 (2.4); sarcopenia - screening 8.7 (2.2) vs 9.9 (1.8);
assessment 21.4 (3.3) vs 23.5 (2.4); cachexia - (screening
8.7 (2.2) vs 9.9 (1.8); assessment 21.4 (3.3) vs 23.5 (2.4)).

Those with starvation had higher GDS score (4.3 (2.3)
vs 2.9 (2.3); p=0.003), lower self-rated health (Q1) (3.4
(0.9) vs 3.0 (0.9); p=0.032) and lower AMPS scores (mo-
tor score 0.21 (-0.23, 0.65) vs 0.61 (0.19, 0.95); p=0.006:
process score 0.32 (-0.19, 0.69) vs 0.67 (0.33-0.89);
p=0.012) compared with those who did not. Those with
sarcopenia had lower AMPS scores (motor 0.29 (-0.19, 0.
76) vs 0.61 (0.19, 0.95); p=0.004: process 0.36 (-0.07,
0.75) vs 0.67 (0.33, 0.89); p=0.067) as did those with
cachexia (motor 0.27 (-0.14, 0.72) vs 0.61 (0.19, 0.95);
p=0.025: process 0.39 (0.04, 0.84) vs 0.67 (0.33, 0.89);
p=0.042). There were no significant differences in other
rehabilitation outcomes (Table 4).

Following the finding that all those identified as having
a wasting condition were sarcopenic further subdivision
was conducted and those rehabilitation outcomes of inter-
est were examined in more depth. Groups were sarco-
penia only (those with sarcopenia and no other wasting
condition), sarcopenia only plus starvation (ie, plus those
with starvation but not cachexia) and sarcopenia only plus
cachexia (i.e. plus those with cachexia but not starvation).
It was found that those with any wasting condition had
statistically significantly lower AMP process scores than
those who had no evidence of any wasting condition (sar-
copenia only 0.33 (-0.15, 0.74) vs 0.67 (0.33, 0.89);
p=0.034: sarcopenia only plus starvation 0.27 (-0.16, 0.73)
vs 0.67 (0.33, 0.89): p=0.006: sarcopenia only plus
cachexia 0.40 (-0.07, 0.78) vs 0.67 (0.33, 0.89); p=0.042)
(Table 5).

DISCUSSION

Using commonly reported descriptions to depict wasting
conditions in this population of older ambulatory rehabili-
tation patients, this analysis demonstrated that 30 indi-
viduals were identified as suffering from starvation, 75
were sarcopenic and 37 were cachectic. Furthermore,
there was considerable overlap between categories, with
all those classified as starving and as cachectic included
in the sarcopenia category, and 20 individuals fitting the
criteria for all three groups. Those identified as having a
wasting condition were significantly older than those who
were considered not to have a wasting condition and nu-
tritional status was assessed as significantly worse. More-
over, study participants who had starvation were more
likely to be depressed, reported lower self-rated health
and were assessed as having lower levels of physical
function, than those who did not. Both those with sarco-
penia and those with cachexia had low levels of physical

Sarcopenia
n=28

Figure 1. Illustration of the overlap between wasting, sarco-
penia and cachexia as assessed in this group of older Australian
adults participating in ambulatory rehabilitation. fOverlap be-
tween all three categories of wasting condition.

function. There were no other significant differences in
terms of rehabilitation outcomes.

There is strong evidence that wasting conditions
amongst older adults include starvation, sarcopenia and
cachexia.”’*"*® However, the literature is largely domi-
nated by the term “malnutrition” which can lead to confu-
sion in diagnosis and treatment. The practical implica-
tions of this are that nutrition screening tools used across
settings to detect the risk of wasting are commonly under-
stood to be detecting starvation rather than detecting
categories of starvation, sarcopenia and cachexia. The
findings of this study demonstrate that this understanding
may in fact not be conducive to the provision of appropri-
ate therapy. In this study all groups identified as having a
wasting condition according to the selected criteria were
identified as at risk of malnutrition by the MNA, demon-
strating that this screening and assessment tool is not able
to distinguish between wasting conditions. The literature
indicates that provision of increased caloric and protein
intake to older adults is not always effective in increasing
body weight or improving outcomes,****° yet guidelines
consistently recommend refeeding patients who experi-
ence unintentional weight loss.>' The likely result of non-
specific screening tools would be treatment plans which
invariably involve increased caloric intake, used in isola-
tion from other therapies known to address sarcopenia
and cachexia, thereby addressing starvation alone.

This is the first study to our knowledge that reports
specifically on the prevalence of starvation in older adults.
In comparison to the “malnutrition” literature in the reha-
bilitation population, our results demonstrate lower preva-
lence than reported in a recent review (16% vs 30-50%).’
This finding is not unexpected as the “malnutrition” lit-
erature is likely to incorporate sarcopenia and cachexia in
addition to starvation.

The consensus in the literature is that sarcopenia is age-
related loss of muscle and muscle strength.**?° The
prevalence of sarcopenia in our study was found to be
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Table 4. Comparisons of selected rehabilitation outcomes between wasting conditions

GDS Self-rated health Q1 AMPS
Mean SD Mean SD Median' Q1, Q37 Median* Ql, Q3¢

Starvation

Yes, n=30 4.3 2.3% 3.4 0.9% 0.21 -0.23, 0.65** 0.32 -0.19, 0.69**

No, n=97 2.9 2.3% 3.0 0.9% 0.61 0.19, 0.95%* 0.67 0.33, 0.89**
Sarcopenia

Yes, n=75 3.5 2.3 33 0.9 0.29 -0.19, 0.76** 0.36 -0.07, 0.75**

No, n=97 2.9 2.3 3.0 0.9 0.61 0.19, 0.95%* 0.67 0.33, 0.89**
Cachexia

Yes, n=37 3.6 2.3 33 1.0 0.27 -0.14, 0.72%** 0.39 0.04, 0.84**

No, n=97 2.9 2.3 3.0 0.9 0.61 0.19, 0.95** 0.67 0.33, 0.89**

GDS, geriatric depression scale; AMPS, assessment of motor and process skills
T Activities of Daily Living motor score; *Activities of Daily Living process score; *Independent samples t-test (p<0.05); **Mann Whit-

ney U test (p<0.05)

Table 5. Comparisons of selected rehabilitation outcomes between sub-categories of wasting conditions

GDS Self-rated health Q1 AMPS
Mean SD Mean SD Median’ Ql, Q37 Median® Ql, Q3*

Sarcopenia only

Yes, n=28 3.1 2.3 33 0.9 0.32 -0.43,0.86 0.33 -0.15, 0.74*

No, n=97 2.9 2.3 3.0 0.9 0.61 0.19, 0.95 0.67 0.33, 0.89*
Sarcopenia only plus
starvation

Yes, n=38 3.4 2.3 33 0.9 0.32 -0.38, 0.84 0.27 -0.16, 0.73*

No, n=97 2.9 2.3 3.0 0.9 0.61 0.19, 0.95 0.67 0.33, 0.89*
Sarcopenia only plus
cachexia

Yes, n=45 2.9 22 3.2 0.9 0.35 -0.18, -0.85 0.40 -0.07, 0.78*

No, n=97 2.9 2.3 3.0 0.9 0.61 0.19, 0.95 0.67 0.33, 0.89*
Sarcopenia in total

Yes, n=75 3.5 2.3 33 0.9 0.29 -0.19, 0.76* 0.36 -0.07, 0.75%

No, n=97 2.9 2.3 3.0 0.9 0.61 0.19, 0.95" 0.67 0.33, 0.89*

GDS, geriatric depression scale; AMPS, assessment of motor and process skills
T Activities of Daily Living motor score; *Activities of Daily Living process score; ¥Mann Whitney U test (p<0.05)

40% which is consistent with a prevalence range of 20%
(for those aged 60-69 years) to ~50% (for those aged over
75 years) reported in a recent review.’® With a mean age
of 77 (8) years, our sample fits within this age-
appropriate range. It is noteworthy that all of those identi-
fied as starving or cachectic were included in our sarco-
penic group, possibly due to the loss of muscle mass and
strength known to occur with age.”’

To our knowledge, this is the first study to report on
the prevalence of cachexia amongst an older adult popu-
lation. This analysis found that 1 in 5 study participants
were cachectic. While there is currently no validated
definition for cachexia, a recent consensus definition in-
cludes an indication that underlying illness is required for
a diagnosis of cachexia.”’ Therefore, given that all sub-
jects had recently undergone an acute hospital admission
it is not unexpected that we would detect a considerable
number of cachectic individuals in our sample.

It was interesting to note that physical function was
worse for those who were classified as having any of the
three wasting conditions. This is also consistent with the
“malnutrition” literature which reports that rehabilitation
patients at risk of malnutrition/malnourished, as defined
by the MNA, have poorer physical function.***’ The as-
sociation with reduced physical function was maintained
when the wasting conditions were further subdivided to

minimise overlap, with no other significant results found.
In contrast, starvation was the only wasting condition to
demonstrate a relationship with depression and self-rated
health. The cross-sectional nature of this study prevents
establishment of the direction of this association. It is not
necessarily starvation causing depression/poor self-rated
health but may be depression/poor self-rated health which
are causing reduced dietary energy and protein intake and
subsequently causing starvation. This speculation is sup-
ported with evidence that poor self-rated health can cause
depression, and depression is in turn a risk factor for poor
nutritional status, "'

There are a number of limitations which should be con-
sidered in the interpretation of the results from this study.
As the analyses were conducted on data from participants
from an RCT the results may be biased and unrepresenta-
tive of the wider population because of the eligibility cri-
teria of the RCT and refusal of some eligible patients to
participate. Our previous study however does report a
high eligibility and consent rate of 89% and 86% respec-
tively."" Furthermore, the prevalence of wasting condi-
tions in the general population could potentially be higher
than that found in this investigation as those individuals
who were more unwell may have been less likely to be
eligible or to consent for the rehabilitation RCT. There is
controversy around definitions of wasting conditions and
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we acknowledge that there may be concerns around the
measures we chose to include in this analysis, however
this study reports on data collected as part of a previous
RCT, hence possible analyses were restricted to the vari-
ables available. The proxy measures utilised in this study
are in themselves validated measures however are not
necessarily those that were reported in the recent publica-
tions proposing consensus definitions for starvation, sar-
copenia and cachexia.”’**** It is important to under-
stand however that the consensus definitions developed
for identification of, and differentiation between, wasting
conditions, are yet in themselves to be comprehensively
validated and operationalised. Despite the limitations, this
is the first study, to our knowledge, to attempt to quantify
diagnostic groups for wasting in a single group of older
adults and therefore address an important gap in the lit-
erature.

In conclusion, this analysis provides evidence of diffi-
culties in the diagnosis of wasting and the potential level
of misdiagnosis of individual wasting conditions. It seems
plausible that any inconsistency of effect from provision
of nutritional support alone may be due, at least in part, to
misdiagnosis of the category of wasting. Failure to re-
spond to increased caloric intake should prompt clinicians
to reconsider their course of treatment. The authors do not
propose that nutritional support is futile in all wasting
conditions but that sarcopenia and cachexia may require
additional therapy, supplementary to existing strategies,
to combat unintentional weight loss. It is recommended
that work be conducted to validate the consensus defini-
tions for starvation, sarcopenia and cachexia so that
clearly defined diagnostic criteria can be established and
validated, and further research undertaken into effective
interventions.

ACKNOWLEDGEMENTS

The authors are grateful for the participation of the volunteers
who provided the data for this study. We would like to ac-
knowledge Lorinda Wegener, research dietitian, who collected a
majority of the nutrition data in this study.

AUTHOR DISCLOSURES

The authors have no conflict of interest to declare. This work
was supported in part by the South Australian Department of
Health which played no part in the design, execution, analysis or
interpretation of the data, or the writing of this paper. We wish
to acknowledge NHMRC project grant (ID595931), Flinders
University and the Department of Rehabilitation & Aged Care
at Repatriation General Hospital for provision of a student sti-
pend to the research higher degree student (AY).

REFERENCES

1. Finestone H, Greene-Finestone L, Wilson E, Teasell T.
Prolonged length of stay and reduced functional
improvement rate in malnourished stroke rehabilitation
patients. Arch Phys Med Rehabil. 1996;77:340-5.

2. Chapman IM, MacIntosh CG, Morley JE, Horowitz M. The
anorexia of ageing. Biogerontology. 2002;3:67-71.

3. Watterson C, Fraser A, Banks M, Isenring E, Miller M,
Silvester C et al. Evidence based practice guidelines for the
nutritional management of malnutrition in adult patients
across the continuum of care. Nutr Diet. 2009;66:S1-S34.

4. Asai JL. Nutrition and the Geriatric Patient - challenges and
solutions. Topics in Geriatric Rehabilitation. 2004;20:34-45.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Thomas DR. Loss of skeletal muscle mass in aging:
examining the relationship of starvation, sarcopenia and
cachexia. Clin Nutr. 2007;26:389-99.

Roubenoff R. The pathophysiology of wasting in the elderly.
J Nutr. 1999;129(1S Suppl):256S-9.

Thomas, DR. Distinguishing starvation from cachexia. Clin
Geriatr Med. 2002;18:883-91.

Messinger-Rapport BJ, Thomas DR, Gammack JK, Morley
JE. Clinical update on nursing home medicine. ] Am Med
Dir Assoc. 2009;10:530-53.

Johansson L., Sidenvall B, Malmberg B, Christensson L.
Who will become malnourished? A prospective study of
factors associated with malnutrition in older persons living
at aome. J Nutr Health Aging. 2009;13:855-61.

Johansson Y, Bachrach-Lindstrom M, Carstensen J, Ek AC.
Malnutrition in a home-living older population: prevalence,
incidence and risk factors. A prospective study. J Clin Nurs.
2009;18:1354-64.

Crotty M, Giles LC, Halbert J, Harding J, Miller M. Home
versus day rehabilitation: a randomised controlled trial. Age
Ageing. 2008;37:628-33.

Chumlea WC, Roche AF, Steinbaugh ML. Estimating
stature from knee height for persons 60 to 90 years of age. J
Am Geriatr Soc. 1985;33:116-20.

Guigoz Y, Vellas B, Garry PJ. Assessing the nutritional
status of the elderly: The Mini Nutritional Assessment as
part of the geriatric evaluation. Nutr Rev. 1996;54:S59-65.
Roubenoff R, Heymsfield SB, Kehayias JJ, Cannon JG,
Rosenberg IH. Standardization of nomenclature of body
composition in weight loss. Am J Clin Nutr. 1997;66:192-6.
Vanltallie TB, Yang MU, Heymsfield SB, Funk RC,
Boileau RA. Height-normalized indices of the body's fat-
free mass and fat mass: potentially useful indicators of
nutritional status. Am J Clin Nutr. 1990;52:953-9.

Yaxley A, Miller M, Masters S, Ahern M, Crotty M. Body
composition in older orthopaedic rehabilitation inpatients:
Are field methods valid? Nutr Diet. 2010;67:160-5.

Wilson MG, Thomas DR, Rubenstein LZ, Chibnall JT,
Anderson S, Baxi A, Diebold NR, Morley JE. Appetite
assessment: simple appetite questionnaire predicts weight
loss in community-dwelling adults and nursing home
residents. Am J Clin Nutr. 2005;82:1074-81.

Martin H, Yule V, Syddall H, Dennison E, Cooper C, Aihie
Sayer A. Is hand-held dynamometry useful for the
measurement of quadriceps strength in older people? A
comparison with the gold standard Biodex dynamometry.
Gerontology. 2006;52:154-9.

Moxley Scarborough D, Krebs DE, Harris BA. Quadriceps
muscle strength and dynamic stability in elderly persons.
Gait Posture. 1999;10:10-20.

Andrews AW, Thomas MW, Bohannon RW. Normative
values for isometric muscle force measurements obtained
with hand-held dynamometers. Phys Ther. 1996;76:248-59.
Evans WJ, Morley JE, Argilés J, Bales C, Baracos V,
Guttridge D et al. Cachexia: A new definition. Clin Nutr.
2008;27:793-9.

Sheikh JI, Yesavage JA. Geriatric Depression Scale (GDS)
Recent evidence and development of a shorter version. In:
Brink, T.L., Editor. Clinical gerontology: a guide to
assessment and intervention. NY: Haworth Press; 1986.
Folstein MF, Folstein SE, McHugh PR. "Mini-mental state":
A practical method for grading the cognitive state of
patients for the clinician. J Psychiatr Res. 1975;12:189-98.
Ware JE Jr,. Sherbourne CD. The MOS 36-item short-form
health survey (SF-36). 1. Conceptual framework and item
selection. Med Care. 1992;30:473-83.



392

A Yaxley, MD Miller, RJ Fraser, L Cobiac and M Crotty

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Park S, Fisher AG, Velozo CA. Using the assessment of
motor and process skills to compare occupational
performance between clinic and home settings. Am J Occup
Ther. 1994;48:697-709.

SPSS Inc: PASW Statistics 17.0. SPSS Inc, Chicago, USA
2008.

Bales CW, Ritchie CS. Sarcopenia, weight loss, and
nutritional frailty in the elderly. Ann Rev Nutr. 2002;
22:309-23.

Wallace JI, Schwartz RS. Epidemiology of weight loss in
humans with special reference to wasting in the elderly. Int J
Cardiol. 2002;85:15-21.

Milne AC, Potter J, Vivanti A, Avenell A. Protein and
energy supplementation in elderly people at risk from
malnutrition.[update of Cochrane Database Syst Rev.
2005;(2):CD003288; PMID: 15846655]. Cochrane Database
Syst Rev. 2009;CD003288.

Collins N. Starvation, sarcopenia and vachexia. Ostomy
Wound Manage 2010;56:14-17.

Volkert D, Berner YN, Berry E, Cederholm T, Coti
Bertrand P, Milne A et al. ESPEN Guidelines on Enteral
Nutrition: Geriatrics. Clin Nutr. 2006;25:330-60.
Cruz-Jentoft AJ, Baeyens JP, Bauer JM, Boirie Y,
Cederholm T, Landi F et al. Sarcopenia: European
consensus on definition and diagnosis: Report of the
European Working Group on Sarcopenia in Older People.
Age Ageing. 2010;39:412-23.

Morley J. Sarcopenia: diagnosis and treatment. J Nutr
Health Aging. 2008;12:452.

Melton LJ 3rd, Khosla S, Crowson CS, O'Connor MK,
O'Fallon WM, Riggs BL. Epidemiology of sarcopenia. J] Am
Geriatr Soc. 2000;48:625-30.

Evans WJ. Skeletal muscle loss: cachexia, sarcopenia, and
inactivity. Am J Clin Nutr. 2010;91:1123S-7S.

36.

37.

38.

39.

40.

41.

42

43.

Berger MJ, Doherty TJ. Sarcopenia: prevalence,
mechanisms, and functional consequences. Interdiscip Top
Gerontol. 2010;37:94-114.

Lauretani F, Russo CR, Bandinelli S, Bartali B, Cavazzini C,
Di Iorio A et al. Age-associated changes in skeletal muscles
and their effect on mobility: an operational diagnosis of
sarcopenia. J Appl Physiol. 2003;95:1851-60.

Neumann SA, Miller MD, Daniels L, Crotty M. Nutritional
status and clinical outcomes of older patients in
rehabilitation. J Hum Nutr Diet. 2005;18:129-36.

Kaur S, Miller md, Halbert J, Giles LC, Crotty M.
Nutritional status of adults participating in ambulatory
rehabilitation. Asia Pac J Clin Nutr. 2008;17:199-207.
German L, Feldblum I, Bilenko N, Castel H, Harman-
Boehm I, Shahar DR. Depressive symptoms and risk for
malnutrition among hospitalized elderly people. J Nutr
Health Aging. 2008;12:313-8.

Anstey KJ, von Sanden C, Sargent-Cox K, Luszcz MA.
Prevalence and risk factors for depression in a longitudinal,
population-based study including individuals in the
community and residential care. Am J Geriatr Psychiatry.
2007;15:497-505.

. Muscaritoli M, Anker SD, Argilés J, Aversa Z, Bauer JM,

Biolo G et al. Consensus definition of sarcopenia, cachexia
and pre-cachexia: Joint document elaborated by Special
Interest Groups (SIG) "cachexia-anorexia in chronic wasting
diseases" and "nutrition in geriatrics". Clin Nutr. 2010;29:
154-9.

Jensen GL, Mirtallo J, Compher C, Dhaliwal R, Forbes A,
Grijalba RF et al. Adult starvation and disease-related
malnutrition: A proposal for etiology-based diagnosis in the
clinical practice setting from the International Consensus
Guideline Committee. J Parenter Enteral Nutr. 2010;34:156-
9.



Treatment of wasting in rehabilitation 393

Original Article

The complexity of treating wasting in ambulatory
rehabilitation: is it starvation, sarcopenia, cachexia or
a combination of these conditions?

Alison Yaxley BSc(Hons)', Michelle D Miller Php?, Robert J Fraser PhD”, Lynne
Cobiac PhD’, Maria Crotty PhD'

'Rehabilitation and Aged Care, Clinical Effectiveness, Flinders University, Adelaide, South Australia,
Australia

’Nutrition and Dietetics, Clinical and Molecular Medicine, Flinders University, Adelaide, South Australia,
Australia

‘Medicine, Clinical Effectiveness, Flinders University, Adelaide, South Australia, Australia

ST AR B Y R < i jed Bk
o R 0 BRTR L AR

T RRE P o Ay %ﬁ¢r»ﬁ i} R A ARG AR
FPREAELERT - Bt 202 Fu3 AP m EFELE TV ERT R

FOAIL o A gk 187 LESS 60 A b bR R R B ¢ 4 e iy 1T
R U ERN S ERE DR S SRR S R R T

-~ AR BRI L B e B2 TR
# (Council on Nutrition Appetite Questionnaire) = & ; £ & ¥ F g U & g
FREA et B R BRI E AL s v C-F
/@-}ﬁ C REFL RS TRADG B o b - f@?ﬁ’f?fl’“‘w’ﬂ

,ﬂ %’%,Em}?‘a A TE Al gl o A H|ET 5 f‘fbfilzm/ﬂ }%}% A (n=30)> >HIFR 3 7

:‘z_,a_f—arb]}ﬁ BRE > A H PG 20 Lo At Bom e o k2 Ji«‘r.—; B
A R R i) RE A (n=T5)% ¢ 0 30 L AsentiiR > 37 L3 ufy‘\'v?rm
i o Ak )87 5 Bom Tl s 4 ¢ (n=37) 0 § 20 4§ Ausehii o £ R
B Erop Rk w%@p#ﬁ%ﬁm%&m 20 & o 2R Rk
g 4 APt o Al X e AR R R (p=0.003) > B B A REETRRAL
(p=0.032) » & H 50 7~ L (F5 17 p=0.006 ; #25 p=0.004) - .} ¥ & ’9’“?5 e
R 4 ¢ BB R R (8 1F p=0.012 7&_)3‘ p=0.003) - &3 &
Fenp 4 7 e (8517 p=0.025; #2/ p=0.042) - #F3 % 7 & > % F” Al
BB T EA Rk Rk 20§ T o f\,w}ﬂ}fr&m A REREE G T E
B 0w P A zw i e A (T5/187)F VA e S R 0 KA R A5
TR R

MeEF @ R Ak~ X Ep R BBT 2 XY



