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Abstract

Anorexia/appetite loss in older subjects is frequently underrecognized in clinical practice, which may reflect deficient
understanding of clinical sequelae. Therefore, we performed a systematic literature review to assess the morbidity
and mortality burden of anorexia/appetite loss in older populations. Following PRISMA guidelines, searches were
run (1 January 2011 to 31 July 2021) in PubMed, Embase® and Cochrane databases to identify English language stud-
ies of adults aged > 65 years with anorexia/appetite loss. Two independent reviewers screened titles, abstracts and full
text of identified records against pre-defined inclusion/exclusion criteria. Population demographics were extracted
alongside risk of malnutrition, mortality and other outcomes of interest. Of 146 studies that underwent full-text review,
58 met eligibility criteria. Most studies were from Europe (n = 34; 58.6%) or Asia (n = 16; 27.6%), with few (n = 3;
5.2%) from the United States. Most were conducted in a community setting (n = 35; 60.3%), 12 (20.7%) were
inpatient based (hospital/rehabilitation ward), 5 (8.6%) were in institutional care (nursing/care homes) and 7
(12.1%) were in other (mixed or outpatient) settings. One study reported results separately for community and
institutional settings and is counted in both settings. Simplified Nutritional Appetite Questionnaire (SNAQ
Simplified, n = 14) and subject-reported appetite questions (n = 11) were the most common methods used to assess
anorexia/appetite loss, but substantial variability in assessment tools was observed across studies. The most commonly
reported outcomes were malnutrition and mortality. Malnutrition was assessed in 15 studies, with all reporting a sig-
nificantly higher risk of malnutrition in older individuals with anorexia/appetite loss (vs. without) regardless of coun-
try or healthcare setting (community n = 9, inpatient n = 2, institutional n = 3, other n = 2). Of 18 longitudinal studies
that assessed mortality risk, 17 (94%) reported a significant association between anorexia/appetite loss and mortality
regardless of either healthcare setting (community n = 9, inpatient n = 6, institutional n = 2) or method used to assess
anorexia/appetite loss. This association between anorexia/appetite loss and mortality was observed in cohorts with
cancer (as expected) but was also observed in older populations with a range of comorbid conditions other than cancer.
Overall, our findings demonstrate that, among individuals aged > 65 years, anorexia/appetite loss is associated with
increased risk of malnutrition, mortality and other negative outcomes across community, care home and hospital set-
tings. Such associations warrant efforts to improve and standardize screening, detection, assessment and management
of anorexia/appetite loss in older adults.
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Introduction

Appetite loss is common among older adults and may occur
as a symptom of underlying disease and/or as a side effect
of medication use.® Appetite loss may also occur in the ab-
sence of any evident medical cause and be attributed to
the aging process; this has been termed ‘anorexia of aging’."?

Clinical and societal recognition of the burden of appetite
loss in older adults is likely deficient for a variety of reasons.
For example, there is no standardized approach to appetite
assessment.> Similarly, there is no standardized terminology
or definition for the condition, with terms such as appetite
loss, anorexia of aging, unintentional weight loss, undernutri-
tion and malnutrition used interchangeably across studies.®
There is also a common assumption that appetite loss is a
normal part of aging. These factors underpin variation in
the reported prevalence of appetite loss, which ranges from
5% to 25% in community-dwelling older adults.>™® Prevalence
is increased among nursing home residents and older hospi-
talized subjects, but the exact prevalence in these care set-
tings is uncertain as appetite loss may go undetected, partic-
ularly if associated weight loss is minimal or absent.>?™**

As such, there is a need to improve both the recognition and
management of appetite loss among the growing population
aged 65 years or older. To achieve these goals, however, a bet-
ter understanding of the effects of appetite loss on morbidity,
mortality and healthcare burden in older adults is required.
The objective of this systematic literature review (SLR), there-
fore, was to characterize the relationship between appetite
loss and negative outcomes in populations aged > 65 years.

Methods
Study design and data sources

This SLR was conducted across PubMed, Embase®, Cochrane
Database of Systematic Reviews and Cochrane Central
Register of Controlled Trials (CENTRAL) using a standardized
methodical approach following guidance presented in
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) 2020 statement.’? The
review is registered on PROSPERO under the identifier
CRD42021270876. For the purposes of this SLR, the term ‘an-
orexia/appetite loss’ incorporated the following terms:
anorexia (but not anorexia nervosa), loss or lack of appetite,
appetite loss, decreased or reduced appetite, poor appetite
or hyporexia (defined as a pathologically decreased appetite).

Search strategy: Inclusion/exclusion criteria

The full search strategies for each of the databases is given in
Table S1. Inclusion criteria targeted studies in adults

aged > 65 years old with anorexia/appetite loss or at risk of
anorexia, with a sample size of > 20. Observational and
real-world studies, economic models and interventional stud-
ies published in English language from 1 January 2011 to 31
July 2021 were eligible for inclusion. Studies in populations
aged < 65 years, in a mixed age population that did not re-
port separate results for those aged > 65 years or in subjects
with anorexia nervosa were excluded. Similarly, preclinical
studies, clinical trials in healthy populations, case studies,
notes/commentaries/editorials/opinions, congress abstracts
or meta-analyses/reviews were not eligible for inclusion.

A rigorous, two-stage screening process was carried out
independently by two reviewers (C. R. and K. S.). Stage 1
involved screening titles and abstracts based on inclusion/ex-
clusion criteria; Stage 2 involved full-text screening of publi-
cations included at Stage 1 (title and abstract) review, includ-
ing any for which there was a discrepancy between the two
reviewers. Reference lists were also screened to identify
any additional literature for further review. Reasons for exclu-
sion were cross-checked between the two reviewers. The in-
clusion/exclusion agreement rate between the two reviewers
was 90.5% for Stage 1 and 79% for Stage 2. Discrepancies
were resolved by discussion to achieve agreement. Identifica-
tion of papers and reasons for exclusion are presented in
Figure 1.

Outcomes of interest included, but were not limited to,
mortality, malnutrition, disability, health-related quality of life
and healthcare resource utilization (Table ). For the purpose
of this paper, subjects were categorized into four healthcare
setting cohorts: community-dwelling (independent living,
free living in the community); inpatient (hospitalized, staying
in a hospital or rehabilitation ward at the time of evaluation);
institutional care (nursing care facility or geriatric day home);
or other (mixed settings or settings not covered in previous
categories).

Data extraction and quality assessment

Full publications of retained records were examined in detail
for information relating to study size and location, subject
characteristics and demographics of interest, healthcare set-
ting, and outcomes of interest, according to population, inter-
ventions, comparator, outcomes, and study design (PICOS)
criteria. Information on prevalence of anorexia and presence
of key comorbidities including cognitive impairment, cancer
or heart failure was also captured. Details of the instrument
used to assess or screen for anorexia/appetite loss were
recorded.

For observational longitudinal or prospective studies, qual-
ity/risk of bias was assessed using the Newcastle-Ottawa
Scale (NOS).'® The quality of observational cross-sectional
studies was assessed using the modified NOS.* All studies ex-
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Figure 1 PRISMA flow diagram. Publications were identified from searches of Embase, PubMed and Cochrane databases. Duplicate entries or irrele-
vant types of publications (e.g., editorials, letters, reviews, congress abstracts, case reports, animal studies and paediatric studies) were removed ini-

tially before screening.

Table 1 Outcomes and healthcare setting cohorts assessed in the systematic literature review

Outcomes

Healthcare setting cohorts

Mortality, malnutrition, sarcopenia, functional status, increased care, ¢ Community-dwelling (independent living, free living in the

hospitalization, falls,

health-related quality of

life, cognition,

community)

depression, disability, frailty, general health, infection, major adverse e Inpatient (hospitalized, staying in a hospital or rehabilitation
cardiovascular or cerebrovascular events,

sleep quality, stroke, ward)
treatment (chemotherapy) interruption, weight loss

e |Institutional care (nursing care facility or care home)
e Other (settings not included in previous categories such as mixed
settings, unspecified settings and outpatient settings)

cept one™ had either low or medium risk of bias, as detailed

in Table S2.

Results

Study selection

Overall, 4082 unique citations were identified from the sys-
tematic searches of the three literature databases; 2218
passed through first screen (title/abstract), and 146 articles
were retained for full-text review. In total, 58 publications
meeting pre-defined criteria were included in the SLR

(Figure 1).

Study characteristics

All 58 studies were observational studies, of which 60%
(n = 35) were longitudinal and 40% (n = 23) were cross-sec-
tional in design (Table 2). Sample sizes ranged widely,
from < 100 subjects to 1 466 598 for longitudinal®® and to
13 151 for cross-sectional®> studies. Most studies were con-
ducted in Europe (n = 34; 58.6%) or Asia (n = 16; 27.6%)
and only a few were carried out in the United States (n = 3;
5.2%), Australia (n = 2; 3.4%), the Middle East (n = 2; 3.4%)
or Canada (n = 1; 1.7%). More than half of all studies were
carried out in the community setting (n = 35; 60.3%), with
the remainder carried out in inpatient (n = 12; 20.7%),
institutional care (n = 5; 8.6%) or other (n = 7; 12.1%
[outpatient n = 4; mixed n = 3]) settings. One study was
conducted in community and institutional settings and
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reported results separately for each.*® This study, therefore,
is counted in both the community and institutional settings
throughout the manuscript.

By design, all subjects were aged > 65 years. Twenty-three
studies reported a mean or median age > 80 years (Table 2).
Cohorts were predominantly female. Mean body mass index
(BMI) at study entry ranged between 21.0 and 29.3 kg/
m?2.3137 Six studies were in subjects with active cancer or a
history of cancer?®?7-304647.58, w0 studies were in subjects
hospitalized for a fracture* or other trauma®®; and one study
each was in subjects with Parkinson’s disease,®® subjects re-
ceiving haemodialysis®? or subjects hospitalized for COVID-
19.%° The remaining studies were not specific to a given
health condition (Table 2).

Assessment of anorexia/appetite loss

Methods used to assess anorexia/appetite loss were reported
in nearly all (n = 57; 98.3%) studies (Tables 2 and S3). The
most commonly used assessment tool for appetite was the
self-reported Simplified Nutritional Appetite Questionnaire
(SNAQ, Simplified, 14 studies)’®; most of these studies em-
ployed a SNAQ Simplified score of <14 or <13 (in some stud-
ies) out of 20 as the threshold for defining anorexia/appetite
loss. Four studies used the Mini Nutritional Assessment
(MNA) or the Mini Nutritional Assessment Short Form
(MNA-SF), three studies used the Short Nutritional Assess-
ment Questionnaire (SNAQ Short),”* three studies used the
Council on Nutrition Appetite Questionnaire (CNAQ)’®
and one study used the Functional Assessment of Anorexia/
Cachexia Treatment (FAACT).”? The remaining studies used
assessments of quality of life that included specific questions
on appetite, subject- or staff-reported assessments of food
intake and/or appetite, or history of loss of appetite taken
from subject medical records (Tables 2 and S3).

Prevalence of anorexia/appetite loss

Prevalence of anorexia/appetite loss was reported in 41
(70.7%) studies and ranged widely, from 0.20% in a study of
1 466 598 older UK residents (anorexia/appetite loss was de-
rived from medical records and was defined as the patient
visiting a general practitioner for loss of appetite in the previ-
ous 12 months)*® to 63% in a study of hospitalized older sub-
jects in South Australia (anorexia/appetite loss was derived
from the SNAQ Simplified and defined as a score < 14)** (Ta-
ble 2). When estimated by residential setting, prevalence
ranged from 0.20%° to 55%'7 in community-dwelling sub-
jects, 5.8%°% to 61%° among subjects in institutional care,
13%”’ to 63%" in inpatient settings and 6.6%° to 26.6%°"
in other settings (mixed and outpatient). The wide variation
in reported prevalence across studies is explained, in part,

by heterogeneity with respect to populations assessed, study
design and the methods used to evaluate or define anorexia/
appetite loss.

Eleven studies with a reported prevalence defined an-
orexia/appetite loss as a SNAQ Simplified score of < 14
or < 13 (Table 2).7*>2636435153,56,57.6367 Among these 11
studies with a consistent definition, the prevalence of an-
orexia/appetite loss ranged from 3.4%°% to 33%° for
community-dwelling older adults (n = 7 studies) and from
38%2° to 63%" in the inpatient care setting (n = 4 studies).

Relationship between anorexia/appetite loss and
malnutrition

All 15 studies (3 longitudinal and 12 cross-sectional) that
assessed the association of anorexia/appetite loss and malnu-
trition confirmed a higher risk of malnutrition in populations
with anorexia/appetite loss (vs. without), regardless of coun-
try of origin, healthcare setting or measure of malnutrition
(Figure 2 and Table S4). Ten of the 15 studies reported odds
ratios (ORs) (Figure 3). Measures of malnutrition included
mostly the MNA (full and short forms) (Table S4) as well as
measures of unintentional weight loss, BMI, upper arm and
calf circumferences, and protein intake (Table S4).

Of the three longitudinal studies, two community-based
studies concluded that anorexia/appetite loss was associated
with a 76% increased risk®® of unintentional weight loss and a
63% increased risk** of malnutrition (vs. those without an-
orexia/appetite loss) over a period of 1 and 9 years, respec-
tively (Figure 3 and Table S4). A third study of 317 orthopae-
dic subjects hospitalized for at least two nights reported that
the likelihood of malnutrition was 4.5 times higher among
those with anorexia/appetite loss than those without an-
orexia/appetite loss (OR [95% confidence interval, CI] = 4.54
[2.31, 8.90], P < 0.001)** (Figure 3).

The 12 cross-sectional studies assessed populations with
different comorbidities and included a range of care settings
(Table S4). Regardless of setting, a higher risk of malnutrition
was reported in those with anorexia/poor appetite than in
those without anorexia/appetite loss. The highest risk of mal-
nutrition was reported from a multivariate analysis of 1098
Japanese individuals with anorexia/appetite loss living either
in institutional care (nursing home) or within the community
(OR [95% CI] = 16.45 [7.84, 34.54], P < 0.001)*° (Figure 3). A
study in the Netherlands reported that the odds of an
unfavourable nutritional status increased by 18% for every
point decrease of the CNAQ score (OR [95% CI] = 0.82
[0.70, 0.95], P = 0.008) in 102 older outpatients with
Parkinson’s disease.®® In a separate study of 300
community-dwelling individuals receiving home care in the
Netherlands, better appetite was significantly associated with
lower risk of malnutrition (OR [95% Cl] = 0.66 [0.58, 0.76],
P < 0.05), for each point increase in SNAQ Simplified score.>*

Journal of Cachexia, Sarcopenia and Muscle 2023; 14: 706-729
DOI: 10.1002/jcsm.13186



Burden of anorexia/appetite loss in older populations 721
Community-dwelling Inpatient Institutional care Other
Outcomes #Studies Significant  No g 4o Significant ~ No g o Significant ~ No g gjoq Significant ~ No
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Figure 2 Summary of association between anorexia/appetite loss and outcomes in studies identified (n = 58 articles), shown by healthcare setting.
White squares indicate the number of studies assessing the outcome; red circles indicate the number of studies where anorexia/appetite loss was as-
sociated with poor outcomes; and yellow circles indicate the number of studies where anorexia/appetite loss was not associated with the outcome.
HRQoL, health-related quality of life. *Other’ includes studies with mixed settings (no separate results by setting) and studies where care was provided
in an outpatient setting. PBased on findings from a univariate analysis, a significant association was found between anorexia/appetite loss and mor-
tality in reference’’ but not in reference.>” An association between anorexia/appetite loss and treatment interruption was found in univariate, but
not multivariate, analysis.47 ‘In Kiesswetter et al. (2020),48 an association of appetite loss with malnutrition was reported separately for both
community-dwelling and institutional care cohorts; therefore, this study has been counted in both the categories. dSarcopenia was reported in seven
studies. *Poor appetite alone was not significantly associated with sarcopenia development in participants with poor appetite and without low mas-
ticatory function; however, a significantly higher risk of sarcopenia was observed in those who had both poor appetite and low masticatory function.>®
fIn Nakatsu et al. (2015),'56 the authors measured walking speed, chair stand time, hand-grip strength and timed ‘Up and Go’ test and characterized
these outcomes as measures of physical performance and not sarcopenia; however, other studies also used these measures to assess sarcopenia. A
significant correlation between walking speed, chair stand time and timed ‘Up and Go’ test and better appetite was noted, whereas the correlation
between hand-grip strength and appetite was not statistically significant. 8Lack of appetite was found to be associated with HRQoL as assessed by
the Short Form-12 mental component summary score only, but not with the Short Form-12 physical component summary score.”® "Anorexia was
found to be associated with a significantly higher risk of disability in both studies in unadjusted or non-fully adjusted models, but this association
was no longer significant in fully adjusted models.”*’” “Other outcomes’ includes frailty, general health, infection, major adverse cardiovascular or ce-
rebrovascular events, sleep quality, stroke, treatment (chemotherapy) interruption and weight loss, which are reported in one study each. The two
inpatient studies both had some “other outcomes” that were associated with anorexia/appetite loss and some that were not. Thus, they are shown
in both categories in the figure.

(1]

Finally, in @ community-dwelling population from Germany
receiving home care (n = 353), a significantly negative
association (P < 0.001) was found between risk of
malnutrition and physiological measures of nutritional body
status (e.g., BMI, mid-upper arm circumference and calf
circumference).*®

One study specifically investigated an association between
anorexia/appetite loss and malnutrition among older adults
in Germany across different care settings: community (cohorts
with and without home care) and institutional (geriatric day

care and nursing home cohorts).*® The association between
appetite and malnutrition was significant in all cohorts
regardless of residential setting in univariate analyses, and
the odds of malnutriton were more than double in
community-dwelling older adults without home care (OR
[95% CI] = 2.42 [1.43, 4.10]), nearly four-fold greater for those
receiving home care (OR [95% Cl] = 3.99 [2.10, 7.58]) and eight-
fold higher for geriatric day care subjects (OR [95% Cl] = 8.01
[3.48, 18.44]),*® reporting poor appetite after adjusting for
covariates in a stepwise logistic regression analysis.
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Figure 3 Relationship between anorexia/appetite loss and malnutrition in studies reporting odds ratios. Community-dwelling represents independent
living or free living in the community. Institutional care represents living in a nursing care facility or care home. Inpatient represents being hospitalized
or staying in a hospital ward. Other represents living in healthcare setting not covered (e.g., outpatient or conducted in mixed healthcare setting).
Studies above the dashed line used better appetite as the reference group (positive odds ratio = more risk of malnutrition), whereas studies below
the dashed line used worse appetite as the reference group (negative odds ratio = less risk of malnutrition). BMI, body mass index; Cl, confidence in-
terval; ESAS, Edmonton Symptom Assessment System; FAACT, Functional Assessment of Anorexia/Cachexia Treatment; Q, question. *Fifteen of the 58
studies identified investigated and reported a significant relationship between anorexia/poor appetite and malnutrition, with 10 studies presenting
data as an odds ratio. ®0dds ratio [95% Cl] = 0.82 [0.70, 0.95]. “Unadjusted odds for better appetite associated with a lower risk of malnutrition, other
studies were adjusted for baseline variables. 9Univariate odds ratio for relationship between BMI and malnutrition (i.e., higher BMI is associated with a

lower risk of malnutrition).

Relationship between anorexia/appetite loss and
mortality

Eighteen of 35 (51.4%) longitudinal studies assessed the rela-
tionship between anorexia/appetite loss and mortality
(Table S5). Mortality was assessed for up to 15 years of fol-
low-up,?? but studies most commonly reported associations
with 1-year mortality (n = 6).'628283031 Anorexia/appetite
loss was associated with increased risk of mortality in 17 of
the 18 studies (94%; Figure 4), regardless of method used
to assess anorexia/appetite loss (Figure S1). A positive associ-
ation with mortality was noted across a variety of settings, in-
cluding nine in community-dwelling older adults, six in an in-
patient setting and two in an institutional setting (Figure 4).
In 16 of the studies, the association between anorexia/appe-
tite loss and mortality was maintained in multivariate analy-
ses controlling for known confounders. Appetite loss in-
creased the risk of death by 30-35% in the largest study

of > 1.4 million community-dwelling older people (hazard ra-
tio [HR] [95% CI]: women = 1.30 [1.21, 1.39]; men = 1.35
[1.24, 1.48])."°

In a study of 296 older individuals admitted to hospital, a
SNAQ Simplified score < 14 was associated with 2.62-fold in-
creased odds of mortality at 6 months (OR [95% CI] = 2.62
[1.30, 5.27], P = 0.007).%° In this study, every 1-point decrease
in SNAQ Simplified score predicted a 22% increase in odds of
6-month mortality (OR [95% CI] = 1.22 [1.07, 1.39], P = 0.002)
after adjustment for length of stay, Charlson comorbidity in-
dex and gender.?® Similarly, another study reported that a
SNAQ Simplified score < 14 was associated with more than
two-fold higher risk of mortality (adjusted HR [95%
Cl] =2.29[1.12, 4.68], P = 0.023) in older women during acute
hospitalization (n = 178).°

Anorexia/appetite loss was associated with a significantly
higher risk of mortality in individuals with a range of comor-
bidities, including community-dwelling individuals with de-
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Figure 4 Relationship between anorexia/appetite loss and mortality®. (A) Data as hazard ratio. (B) Data as relative risk. (C) Data as odds ratio. (D)
Other mortality data. Cl, confidence interval; CNAQ, Council on Nutrition Appetite Questionnaire; COVID-19, coronavirus disease 2019; F, female;
M, male; SNAQ, Simplified Nutritional Appetite Questionnaire. Of the 58 studies identified, 18 longitudinal studies investigated the relationship be-
tween anorexia/poor appetite and mortality. Of these, 17 studies showed a significant association (P < 0.05) and are presented. bFive—year survival
based on decline in appetite from baseline to 3 months. “Five-year survival based on decline in appetite from baseline to 6 months. dAnalysis in female
was non-significant. “Unadjusted hazard ratio, other studies adjusted for baseline variables as detailed in Table S5. ‘Data show that better appetite (i.e.,
higher CNAQ/SNAQ scores) is associated with lower risk of mortality. Findings agree with other studies showing that loss of appetite is associated with
higher risk of mortality. 80dds ratio [95% CI] = 1.02 [1.00, 1.03], P = 0.01, with higher scores indicating better appetite (score inversely related to mor-
tality). hOne—year mortality was not significant for good appetite (3.8%) versus less appetite (5.9%), P = 0.46.

8,21 8

pressive disorder,’” cognitive impairment®?! and weight loss
(Table S5). Three studies demonstrated that anorexia/appe-
tite loss is associated with worse survival among subjects
with cancer.>3273°

The lone study that did not report a significant relationship
between anorexia/appetite loss and mortality was a longitu-
dinal Japanese study in haemodialysis outpatients that
assessed the impact of quality of life on 3-year mortality.>?
Univariate Kaplan—Meier analysis demonstrated no signifi-
cant difference in mortality for subjects aged > 65 years with
appetite scores > 75 (on 100 mm of visual analogue scale)

versus those with scores < 74 (P = 0.6832).2% In a multivariate
analysis (adjusted for age, gender, duration of haemodialysis,
clinical data and comorbidities), a small but statistically signif-
icant increased (rather than decreased) risk of mortality
was observed in subjects aged > 65 years with a better
self-reported appetite (adjusted relative risk [95%
Cl] = 1.048 [1.006, 1.103], P = 0.0247).3? The authors noted
that the lack of correlation between appetite (and other mea-
sures) and mortality among subjects aged > 65 years may be
due to the low subject number (n = 72) because significant as-
sociations were seen in the larger cohort aged < 65 years.>?
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Relationship between anorexia/appetite loss and
additional outcomes of interest

The relationship between anorexia/appetite loss and out-
comes of interest other than malnutrition or mortality was
examined in several studies, and results are summarized be-
low, arranged by the number of studies (greatest to lowest
number) for each outcome.

Sarcopenia indicators

Seven studies (four longitudinal and three cross-sectional)
assessed the association of anorexia/appetite loss with sarco-
penia indicators (Figure 2 and Table 56).26:35:36:42:36.6465 p y 5.
riety of methods were used to assess sarcopenia including
risk of sarcopenia, sarcopenia incidence (3-year), grip
strength, muscle strength, chair stand time, reduced muscle
mass, absolute muscle mass, skeletal muscle mass, mobility
and physical performance. In all three cross-sectional studies,
the presence of anorexia/appetite loss was significantly asso-
ciated with a higher risk of most, but not all,
sarcopenia-related outcomes in older subjects.*®®*®° The as-
sociation between anorexia/appetite loss and the risk of sar-
copenia was mixed in the four longitudinal studies.?®3%3642

Decreased physical function

The association of anorexia/appetite loss with decreased
physical function was evaluated in five longitudinal studies
and one cross-sectional study (Figure 2 and Table §7).*3~
46,6166 Assessments included subject-reported physical func-
tion, hospitalization-associated functional decline (Katz Index
of Activities of Daily Living [ADL]), Functional Independence
Measure > 90, physical performance and functional change
(Barthel Index or Instrumental ADL score). All but one®® study
reported a significant association between anorexia/appetite
loss and decreased physical function.

Increased care

Six studies (five longitudinal and one cross-sectional) re-
ported the association of anorexia/appetite loss and in-
creased care requirements (Figure 2 and Table $8).%%3%
404361 |ncreased care was measured using a variety of defini-
tions including receipt of formal or informal long-term care,
entry/moved to nursing home or sheltered housing,
discharged to higher level of care (includes death) and by res-
idential accommodation type (habilitation/acute geriatric
ward vs. nursing home vs. free living). Three of the studies
noted an association between anorexia/appetite loss and
the need for increased care.3®4061

Hospitalization-related outcomes

The association between anorexia/appetite loss and hospital-
ization-related outcomes was assessed in four longitudinal
studies (Figure 2 and Table 59).2%%%%1%3 Qutcomes included
hospital utilization, time to first hospital or emergency room
admission, hospital length of stay, readmission to hospital

and hospitalization due to acute decompensated heart fail-
ure. Only one study found an association between an-
orexia/appetite loss and hospitalization-related outcomes.?®

Falls

The association between anorexia/appetite loss and falls was
assessed in three cross-sectional studies (Figure 2 and Table
510).>>%%%2 Falls were measured as falls/fall-related injuries
in the last 12 months or cognitive frailty-related falls. An-
orexia/appetite loss was associated with a significantly in-
creased risk of falls in two of the three studies.>>®°

Health-related quality of life

Three studies (one longitudinal and two cross-sectional) re-
ported the association between anorexia/appetite loss and
health-related quality of life (HRQolL) (Figure 2 and Table
511).%¢°85 Methods to assess HRQoL included the Short
Form-12 or -36 Health Surveys and global quality of life
scores using the EORTC QLQ-C30. In two studies, good appe-
tite was associated with better HRQoL.*®®* In the remaining
study, lack of appetite was associated with HRQolL, as
assessed by the Short Form-12 mental, but not physical, com-
ponent score.>®

Cognition, depression and disability

Two studies (both cross-sectional) reported that anorexia/ap-
petite loss was associated with poor cognition (Figure 2 and
Table 512).°%* Likewise, two cross-sectional studies reported
that the likelihood of depression was higher in subjects with
anorexia than in subjects without anorexia (Figure 2 and Ta-
ble $12).°%%® Two longitudinal studies reported that an-
orexia/appetite loss was associated with a significantly higher
risk of disability in unadjusted or non-fully adjusted models,
but this association was not significant in fully adjusted
models (Figure 2 and Table 512).”%’

Other outcomes

The association between anorexia/appetite loss and other
outcomes (e.g., hospital-acquired infection, treatment inter-
ruption, major adverse cardiac and cerebrovascular events
[MACCE], life-threatening stroke, comorbidity burden, sleep
quality and physical frailty) was assessed in six studies (three
longitudinal and three cross-sectional) (Figure 2 and Table
§13).26:2847.57.5961 Angrexia/appetite loss was significantly
associated with hospital-acquired infection,?® MACCE,*® co-
morbidity burden,®® frailty>” and sleep efficiency.>® In con-
trast, anorexia/appetite loss was not significantly associated
with life-threatening stroke.?® Anorexia/appetite loss was sig-
nificantly associated with treatment interruption in a univar-
iate, but not multivariate, analysis.*’
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Discussion

Although anorexia/appetite loss is common among older
populations and represents a significant health-related bur-
den, it is under-evaluated, under-diagnosed and under-
treated in clinical practice.”® Therefore, we sought to charac-
terize the association of anorexia/appetite loss with negative
outcomes using a comprehensive systematic search of pub-
lished literature. Overall, 58 studies (both longitudinal and
cross-sectional) in a variety of healthcare settings (commu-
nity-dwelling, institutional care, inpatient and other) were
identified that assessed the relationship of anorexia/appetite
loss with mortality, morbidity and other healthcare outcomes
in populations aged > 65 years.

Key findings

A majority of studies (70.7%) reported on the prevalence of
anorexia/appetite loss, although results varied greatly (from
0.20% to 63%).**%*%7 This variation is explained, in part, by
heterogeneity with respect to populations assessed, study
design and the methods used to define and assess an-
orexia/appetite loss. A total of 15 studies examined the re-
lationship between anorexia/appetite loss and malnutrition.
As expected, each of these studies reported a statistically
significant relationship between anorexia/appetite loss and
malnutrition, including when adjusting for known con-
founders. Whereas the odds of malnutrition increased with
anorexia/appetite loss regardless of healthcare setting,
odds were increased in institutional-based studies versus
community-based studies. One study, for example, demon-
strated that the risk of malnutrition among those with an-
orexia/appetite loss was more than two-fold higher in a
community setting and eight-fold higher in an institutional
setting compared with those without anorexia/appetite
loss.”® A total of 18 studies examined the relationship be-
tween anorexia/appetite loss and mortality, with 17
(94.4%) showing a significant relationship, regardless of
treatment setting. In 16 of the 17 studies, the association
between anorexia/appetite loss and mortality remained sig-
nificant after adjusting for known confounders. Whereas
this association with mortality was expected among
persons with cancer, it was also observed in other older
populations with a range of comorbid conditions other
than cancer. Other negative outcomes were studied less
frequently in the literature, but associations between an-
orexia/poor appetite and sarcopenia, functional status, in-

creased care, hospitalization, falls, HRQolL, cognition,
depression, disability and other outcomes were also
observed.

Associations of anorexia/appetite loss with these adverse
outcomes are likely mediated via both direct and indirect
mechanisms. Appetite loss will result in reduced food intake

and precipitate or exacerbate weight loss, malnutrition, sar-
copenia, declining strength and frailty, which in turn can im-
pair functional status and HRQoL and increase falls, care re-
quirements, hospitalizations, disability and mortality.®
Specific micronutrient deficiencies may also mediate poor
health outcomes associated with anorexia/appetite loss.®*
Relationships between anorexia/appetite loss may also be
bi-directional. For example, whereas anorexia/appetite loss
may contribute to the aetiology of multimorbidity, severe
and chronic diseases may, in turn, drive anorexia/appetite
loss.*® Finally, associations of anorexia/appetite loss with ad-
verse outcomes may not always represent a causal relation-
ship. For example, diminished appetite may occur as a side
effect of polypharmacy required for management of comor-
bidities, and these comorbidities may be the primary drivers
of poor outcomes.”*

The study of appetite loss and its health-related impact is
complicated by a lack of standardized terminology describing
the condition. In addition to appetite loss, terms such as poor
appetite, reduced appetite, decreased appetite, lack of appe-
tite, risk of malnutrition, undernutrition, malnourishment,
weight loss, risk of weight loss, unexplained or abnormal
weight loss, anorexia and anorexia of aging were used inter-
changeably across publications, geographies and settings.
These terms, however, are not always equivalent. Clearer
consensus definitions for, and more careful application of,
these terms would be helpful for the field. For example, there
is often a lack of distinction between anorexia (specific appe-
tite loss) and malnutrition (lack of intake or uptake of
nutrients).”>’® Whereas malnutrition may be a secondary
cause or symptom of anorexia, malnutrition can be caused
by a variety of other physical or socioeconomic factors.”®

The field is also complicated by the lack of a standardized
and reliable method to define and assess anorexia/appetite
loss. A wide range of methods were used in the 57 studies
that described how anorexia/appetite loss was assessed
(see Tables 2 and S3). These included appetite-specific tools
(e.g., SNAQ Simplified and CNAQ), nutritional assessment
tools (e.g., SNAQ Short and MNA/MNA-SF), appetite-related
questions from broader health-related tools (e.g., CES-D,
EORTC QLQ-C30 and Edmonton Symptom Assessment System
[ESAS]) and a variety of subject- or staff-reported assess-
ments. As such, these tools vary in the breadth of what is ac-
tually assessed, ranging from a single appetite-specific ques-
tion to a range of questions across various domains that
include appetite. Even within more appetite-specific tools,
such as the SNAQ Simplified, some questions extend beyond
appetite to surrogates such as taste and meal frequency. Fur-
thermore, these assessment tools vary greatly in terms of for-
mat (e.g., Likert, numeric rating scale or categorical), valida-
tion methodology, recall period (e.g., past day, past week,
past month or not specified) and administration (e.g., sub-
ject-reported or staff-reported). This undoubtedly contrib-
uted to the great variation seen in prevalence estimates
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and complicates comparisons across different studies. Al-
though the SNAQ Simplified was the most frequently used
tool, it was only utilized in approximately one quarter
(n = 14) of the studies identified. Further, only 11 of these
14 studies used a consistent definition (SNAQ Simplified score
of <14 or <13 out of 20) to define and report the prevalence
of anorexia/appetite loss.

Gaps in the literature

There was also a notable paucity of information on the bur-
den of anorexia/appetite loss in the United States (only 3
studies, 5.2%), with a majority of studies based in Europe
(59%) or Asia (28%). This geographical discrepancy may re-
flect a heightened awareness of the role of nutrition in health
and a holistic approach to patient management among geria-
tricians in Europe and Asia. Further, none of the US-based
studies identified assessed the association of anorexia/appe-
tite loss with mortality, malnutrition, sarcopenia, functional
status, falls, cognition, depression or disability.

Whereas several studies examined the association of an-
orexia/appetite loss with malnutrition (n = 15) and mortality
(n = 18), fewer studies examined the association with other
outcomes (e.g., sarcopenia, functional status and HRQolL;
see Figure 2), and no studies examined the association with
healthcare costs, healthcare resource utilization (apart from
basic information on hospitalization/length of stay or nursing
home admission) and caregiver burden.

Strengths and limitations

The strength of this review is based on the systematic
approach (following PRISMA guidelines) to study identifica-
tion and the quality assessments performed on included
studies (all studies except one® had low or medium risk
of bias).

Despite the comprehensive, systematic approach, how-
ever, there are some limitations to our study. For example,
it is not possible to rule out selection and publication bias
as only English language studies were included. Additionally,
although most studies utilized a multivariate analysis, it is dif-
ficult to separate out the effects of anorexia/loss of appetite
from other comorbidities because not all studies adjusted for
the same confounding variables. Likewise, there was substan-
tial heterogeneity across studies in terms of country, popula-
tion, appetite assessment, outcomes measured, hospital sys-
tems, medical technologies and healthcare settings, which
may affect interpretation of our results. Despite these limita-
tions, this comprehensive SLR provides robust evidence that
anorexia/appetite loss increases the risk of a number of ad-
verse outcomes, particularly mortality and malnutrition, in
populations aged > 65 years.

Conclusions

This SLR demonstrates that, among persons aged > 65 years,
anorexia/appetite loss is associated with increased risk of ad-
verse outcomes (particularly malnutrition and mortality)
across community living, nursing/care homes and inpatient
settings and across disease states. These associations warrant
efforts to improve the detection, evaluation and manage-
ment of anorexia/appetite loss in older adults. Such efforts
to improve management of anorexia/appetite loss are ongo-
ing. The Society on Sarcopenia, Cachexia and Muscle Wasting
Disorders, for example, will be publishing international guide-
lines on Anorexia of Aging shortly.”” However, this SLR dem-
onstrates that efforts are hindered by the lack of a standard-
ized approach to appetite assessment and the lack of
distinction between anorexia/appetite loss and malnutrition.
Consensus guidance on the optimal appetite assessment tool
in older populations, on the definition for anorexia/appetite
loss in older adults and on standard of care would provide
a much needed framework for intervention trials of candi-
date therapeutics for this target indication. In addition, there
remains a need for well-designed longitudinal cohort studies
(particularly in the United States) with clearly defined/
standardized measures of anorexia/appetite loss and
suitable control for confounding factors, including the
interplay of factors such as malnutrition, cachexia,
sarcopenia, cognitive decline, loss of mobility, social
isolation and socioeconomic disadvantage.
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