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Abstract

A poor appetite or ability to eat and its association with physical function have not been explored considerably amongst
community-dwelling older adults. The current study examined whether having an illness or physical condition affecting one’s
appetite or ability to eat is associated with body composition, muscle strength, or physical function amongst community-
dwelling older adults. This is a secondary analysis of cross-sectional data from the age, gene/environment susceptibility-
Reykjavik study (n=5764). Illnesses or physical conditions affecting one’s appetite or ability to eat, activities of daily
living, current level of physical activity, and smoking habits were assessed with a questionnaire. Fat mass, fat-free mass,
body mass index, knee extension strength, and grip strength were measured, and the 6-m walk test and timed up-and-go test
were administered. Individuals who reported illnesses or physical conditions affecting their appetite or ability to eat were
considered to have a poor appetite. The associations of appetite or the ability to eat with body composition and physical
function were analysed with stepwise linear regression models. A total of 804 (14%) individuals reported having conditions
affecting their appetite or ability to eat and had a significantly lower fat-free mass and body mass index, less grip strength,
and poorer physical function than did those without any conditions affecting their appetite or ability to eat. Although the
factors reported to affect one’s appetite or ability to eat are seldom considered severe, their strong associations with physical
function suggest that any condition affecting one’s appetite or ability to eat requires attention.
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Introduction

Ageing is associated with a decline in physical function,
which is linked to serious health issues, including falls and
related injuries, a loss of independence, institutionalization,
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and mortality (Fried et al. 2001; Cesari et al. 2005). Previ-
ous research has shown that weight loss due to insufficient
food intake and anorexia increases the risk of malnutri-
tion amongst the older population (Buys et al. 2014; Landi
et al. 2017). Diet plays an important role in susceptibility to
chronic diseases during the ageing process (Mendoza et al.
2007). Moreover, there are many conditions that can con-
tribute to a decline in appetite or interfere with the ability to
eat, which subsequently increases the risk of malnutrition
(Schilp et al. 2011; Pilgrim et al. 2016). Physical conditions
that may contribute to increasing the risk of malnutrition
include decreased saliva production; poor dentition, includ-
ing difficulties in chewing and wearing dentures (Schilp
et al. 2011; Pilgrim et al. 2016); and a reduced sense of taste
and poor oral health (Solemdal et al. 2012). Since gastric
emptying occurs more slowly in older people, food tends to
remain longer in the stomach, prolonging satiation, which
can reduce their appetite (de Boer et al. 2013).

Few meta-analyses and reviews on appetite amongst com-
munity-dwelling older adults have been conducted (Gieze-
naar et al. 2016; O’Keeffe et al. 2019). One meta-analysis
on appetite reported that older adults have lower levels of
appetite and energy intake than do younger adults, suggest-
ing that ageing itself affects food intake (Pilgrim et al. 2016;
Giezenaar et al. 2016). It has been reported that older adults
with a reduced appetite are more likely to have illnesses and
physical conditions that affect appetite (Lee et al. 2006).
Other studies have reported that community-dwelling older
adults with a poor appetite and those with a good appetite
have different levels of dietary intake (Vesnaver et al. 2012;
Meij et al. 2017). In general, older adults experience a grad-
ual decline in muscle mass, strength, and function with age-
ing (Granic et al. 2017). A balanced diet is essential for older
adults to live an independent and healthy life (McLean et al.
2016; Rempe et al. 2019). Evidence shows that people with
a poor appetite or ability to eat have a significantly lower
protein consumption than do controls (Meij et al. 2017).
Malnutrition as well as insufficient protein and energy intake
are associated with an increased risk of functional decline
and mobility limitations (van der Meij et al. 2017; Houston
et al. 2017; Rempe et al. 2019). However, few studies have
examined the associations of a decreased ability to eat or a
poor appetite with physical performance, muscle mass, and
muscle strength amongst community-dwelling older adults
(Schilp et al. 2011; Chang and Lin 2016). The aim of the
current study was to investigate whether having an illness or
physical condition affecting one’s appetite or ability to eat
is associated with body composition, muscle strength, and
physical function amongst community-dwelling older adults.

@ Springer

Methods

Age gene/environment susceptibility (AGES)—
Reykjavik study

The current study has a cross-sectional design and includes
a secondary analysis of data from a large community-based
population residing in Reykjavik, Iceland (n=5764). The
AGES-Reykjavik Study, which is a part of the Reykjavik
study, was established in 1967 to prospectively study car-
diovascular disease in Iceland. The AGES-Reykjavik Study
is an epidemiological study focused on four biologic sys-
tems: the vascular, neurocognitive (including sensory), and
musculoskeletal systems and body composition/metabo-
lism (Harris et al. 2007). In brief, a total of 30,795 men and
women who were born in 1907-1935 and were living in
Reykjavik, Iceland were followed as part of the Reykjavik
Study (Sigurdsson et al. 1995). In 2002, the cohort members
were re-invited to participate in the AGES-Reykjavik Study.
At that time, 11,549 (38%) participants from the Reykjavik
Study were still alive. From this group, participants were
randomly selected (Saczynski et al. 2008). The AGES-Rey-
kjavik examination for each participant was completed in
three clinic visits that took place within four to six weeks.
Details of the study design and the baseline AGES-Reykja-
vik Study assessments have been described elsewhere (Har-
ris et al. 2007).

Assessment of appetite or the ability to eat

Illnesses or physical conditions affecting appetite or the abil-
ity to eat were assessed by a questionnaire during the second
clinic visit for the AGES-Reykjavik Study. The first question
related to this issue was as follows: “Do you have an illness
or physical condition that interferes with your appetite or
ability to eat?” (yes/no). For the participants who answered
“yes”, a second question was asked, with the following
response options: (1) problems with your teeth, (2) swallow-
ing problems, (3) pain when chewing, (4) poor sense of taste,
(5) poor sense of smell, (6) stomach/abdominal pain, (7) gas/
bloating, (8) unspecific problems with digestion or heart-
burn, (9) diarrhoea, and (10) other types of illness, including
chronic long- and short-term diseases. The status of having
a poor appetite or ability to eat was defined on the basis of
the first question. The participants who reported having ill-
nesses or physical conditions interfering with their appetite
or ability to eat were considered to have a poor appetite, and
those who did not report these conditions were considered
to have a normal appetite.
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Anthropometric measurements

Body weight was measured whilst the participants were
wearing only light undergarments and socks. Each par-
ticipant stood quietly in the centre of the platform (Marel
M1100, Iceland) with his/her weight equally distributed
on both feet, without touching any other form of support.
Standing height was measured in centimetres (cm) when
the participant stood with his/her back against the wall on a
wall-mounted stadiometer (Seca stadiometer 242, Germany),
with the heels together. Body mass index (BMI) was cal-
culated as the body weight in kg divided by the height in
metres squared (kg/m?). According to the BMI classifica-
tion system from the World Health Organization (WHO
2019), the following groups were identified based on BMI:
underweight (BMI below 18.5 kg/mz), normal (BMI 18.5 to
24.9 kg/m?), overweight (BMI 25.0 to 29.9 kg/m?) and obese
(BMI > 30 kg/m?).

Fat-free mass (FFM) and body fat mass (BFM) were
assessed using bioelectrical impedance analysis (BIA)
(Xitron 4200 Analyser with BIS4200 Utilities Software, San
Diego, CA, USA). Whilst Dual-energy X-ray absorptiometry
is considered the gold standard measurement tool for body
composition in large epidemiological studies, BIA is fre-
quently used to evaluate body composition for both epidemi-
ological and clinical purposes (Buchholz et al. 2004; Marra
et al. 2019). Evidence has shown that BIA results are highly
correlated with DXA results (Ramel et al. 2011), and BIA is
a relatively simple, low cost, quick, and non-invasive tech-
nique (Buchholz et al. 2004; Dehghan and Merchant 2008).
FFM was calculated on the basis of the sex, height, weight,
and resistance of the individuals using the following equa-
tion, FEM (kg) =4.228 4 (0.463 * H*/R50) 4 (0.293 * W) + (
5.060 * sex), where H=Dbody height (cm), R50 =resistance
50 kHz, W=body weight (kg), and sex =0 for women and 1
for men. BFM was calculated as follows: BFM (kg) =total
weight (kg) — FFM (kg).

Assessment of muscle strength
Knee extension strength

The maximum isometric strength in knee extension on the
dominant side was measured using an adjustable and com-
puterized dynamometer on a fixed chair (Good Strength,
Metitur, Palokka. Finland). Knee extension strength is con-
sidered a standard measure of leg muscle strength (Rantanen
et al. 1994, 1999). Knee extension strength was measured
in Newtons at a fixed knee angle of 60 degrees from full
extension using a strain-gauge transducer that was fastened
to the ankle with a belt. Three 4-s trials were performed with
30 s of rest between trials. The highest performance value
was used for the analysis (Heistaro and Kansanterveyslaitos

2008). Participants were excluded from the test if they
reported having had surgery on their legs or experienced
any ischaemic heart conditions within the past 2 months.

Grip strength

Grip strength is an indicator of mobility and a determi-
nant of functional performance amongst community-living
older adults (Sallinen et al. 2010); it was assessed using an
adjustable and computerized dynamometer on a fixed chair,
with the participant in a sitting position (Good Strength,
Metitur, Palokka. Finland). The chair was equipped with
armrests that were height-adjustable to ensure that the par-
ticipant’s shoulders were relaxed whilst they held the bar
positioned directly above the elbow. Three trials were per-
formed with the dominant hand to measure the highest grip
strength using the same procedure used for knee extension
strength. Each trial lasted 4 s, and after each trial, the partici-
pant was allowed to rest for half a minute. The participants
were instructed to squeeze the bar using his/her maximum
strength. The highest maximum force (N) was used for anal-
ysis in the current study (Heistaro and Kansanterveyslai-
tos 2008). Participants were excluded from the test if they
reported having had surgery on their hand or experienced
any ischaemic heart conditions within the past 2 months.

Assessment of physical function

Physical function was measured using the assessments that
have been used in other large epidemiological and clinical
studies, including the 6-m walk test and the timed up-and-
go (TUG) test (Lord et al. 2003). Physical function amongst
older adults is generally measured with tests of lower
extremity physical performance, including the 6-m walk test
and TUG test (Cesari et al. 2005).

6-m walk test

The time it took for individuals to walk a distance of 6 m
at their usual pace was measured in seconds. The short-dis-
tance walk test is reliable when it is performed with stand-
ardized methods, and it is easy for older people to complete
(Harris et al. 2007). The total walk time was measured two
times, and the average of the two trials was used in the study.

Timed up-and-go test

The TUG test is useful in monitoring clinical changes over
time and in evaluating the outcomes of an intervention pro-
gramme (Whitney et al. 1998). For the TUG test, the total
time from when the participant stands up from a sitting posi-
tion to when the participant has walked 3 m, turned around,
walked back to the chair, and sat down again is measured in
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seconds. The TUG test is well known to be a useful screen-
ing tool for older people with balance problems (Podsiadlo
and Richardson 1991). The participants were required to use
their own footwear and could use a cane or walker if neces-
sary. Participants were excluded if they were not able to rise
from the chair (height=45.5 cm) or walk without assistance.
The time for the first completed trial was used in the study.

Activities of daily living (ADL)

In assessing physical function amongst older adults, epide-
miologic studies often count the ADL items that participants
find difficult or cannot perform (Jette 1994; Fried et al. 1999;
Ostir et al. 2001; Tinetti et al. 2011). In this study, ADL
ability was measured by self-reported difficulty in perform-
ing five different activities: walking across the room, eat-
ing, dressing, bathing, and getting in and out of bed without
assistance. In their answers to each ADL question, partici-
pants selected between four levels of difficulty (no difficulty,
some difficulty, much difficulty, and unable to perform the
activity). The response for each ADL item was converted
into a dichotomous scale (Lawton and Brody 1969). The
choices of some difficulty, much difficulty, and unable to
perform the activity were coded as 1. The choice of no dif-
ficulty was coded as 0. The summary score of the 5-item
ADL questionnaire ranged from O to 5, where a score of 0
indicated that the participant had no difficulty performing
any of the 5 ADL items, and scores of 1-5 corresponded to
the number of ADL items which participants had difficulty
in performing or were unable to perform. The reliability and
validity of the ADL assessment used in the current study and
the data obtained have not been studied.

Statistical analysis

The first analysis compared the characteristics of two groups
(those with a poor appetite and those with a normal appe-
tite). Analysis of variance was used for continuous vari-
ables, and chi-square (y ?) tests were used for categorical
variables. Second, linear regression analysis was performed
with various models adjusted for covariates to examine the
association of appetite or the ability to eat with body compo-
sition, muscle strength, and physical function. Model 1 was
adjusted for age and sex, model 2 was additionally adjusted
for FFM (or BFM) and height, and model 3 was addition-
ally adjusted for the level of physical activity within the past
12 months and smoking habits. Weekly physical activity
(never, rarely, < 1 h, 1-3 h, 4-7 h,> 7 h) and smoking habits
(never and previously/current) were assessed by a self-report
screening questionnaire constructed for the AGES-Reykjavik
Study (Harris et al. 2007; Mijnarends et al. 2016). Model 3
was repeated in the subgroup after excluding people with an
underweight BMI. The analyses were separately conducted
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for the parameters of body composition and physical func-
tion. For the association between appetite or the ability to
eat and physical function, model 2 was adjusted for BEFM
because it is a more precise measurement than is weight or
BMI (Beaudart et al. 2015). A general linear model was used
to examine the trend in the prevalence of a poor appetite
in quartiles of the continuous outcome variables and ADL
dependence. p <0.05 was considered statistically significant
in all analyses, and all statistical analyses were performed
using STATA software, version 10 (Statacorp, Texas, USA).

Results

Amongst the AGES-Reykjavik Study population (n=5764),
804 (14%) individuals reported having illnesses or physical
conditions interfering with their appetite or ability to eat and
were included in the poor appetite group. Compared with the
normal appetite group, the poor appetite group had a lower
body weight, height, and FFM; less muscle strength; and
worse physical function (Table 1).

Table 2 shows the association between appetite or the
ability to eat and body composition. After the full adjust-
ment in model 3 (age, sex, BFM/FFM, height, PA, and
smoking status), compared with the individuals who had no
illnesses or conditions interfering with their appetite or abil-
ity to eat, those with a poor appetite or ability to eat had a
significantly lower BMI (Model 3: beta=—0.25, 95% confi-
dence interval —0.40 to —0.10, p=0.001) and FFM (—0.73,
—1.15 to —0.32, p=0.001), whilst the association of a poor
appetite or ability to eat with BFM was not significant. After
the participants with an underweight BMI were excluded
from model 3 for both BMI and FFM, the association was
still significant, with 12-16% attenuation from model 3.

Table 3 shows the association between a poor appetite or
ability to eat with physical performance and ADL depend-
ence. For knee extension strength, individuals with a poor
appetite or ability to eat had significantly lower knee exten-
sion strength after the adjustment of model 2. However, the
association became non-significant (model 3, p=0.053)
after the model was adjusted for physical activity and smok-
ing habits. Grip strength was significantly associated with
appetite or the ability to eat in model 3 (»p=0.018), even
after individuals with an underweight BMI were excluded
(p=0.011), but it was non-significant after the model was
adjusted for FFM (p =0.076). Compared with the people
who had a normal appetite, the people who reported having
illnesses or conditions interfering with appetite or the ability
to eat performed significantly worse in the timed 6-m walk
test and TUG test and had higher ADL dependence after the
full adjustment. The association remained similar even after
the model was additionally adjusted for FFM.
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Table 1 Characteristics of study population according to appetite status (n=5764)

Variable Total Normal appetite (n=4960)  Poor appetite (n=_804) Trend P Age agj
N N M SD N M SD p value

Age (year) 5764 4960 77.0 5.9 804 77.2 5.8

Women, n (%) 5764 4960 2803 (56.5) 804 523 (66.1)

Height (cm) 5700 4897 167.0 9 803 165.4 9.4 <0.0001

Men 2416 2136 175.3 5.8 280 175.1 6.1 0.773

Women 3284 2761 160.7 6.3 523 160.2 6.0 0.155

Weight (kg) 5704 4900 75.8 14.7 804 73.2 14.7 <0.0001

Men 2417 2136 82.9 13.3 281 80.2 13.8 0.002

Women 3287 2764 70.2 13.2 523 69.5 13.8 0.409

Current BMI (weight in kg/height in m?) 5696 4893 27.1 4.4 803 26.7 4.7 0.002 0.064

Underweight, n (%) 86 63 (1.3) 23 2.9)

Normal, n (%) 1837 1535 (32.0) 272 (33.9)

Overweight, n (%) 2502 2176 44.5) 326 (43.9)

Obese, n (%) 1271 1089 (22.3) 182 22.7)

Body fat percent (%) 4069 3521 28.6 (8.2) 548 29.8 9.1) 0.002

Body fat mass (kg) 4069 3521 21.8 7.8 548 22.0 8.5 0.544

Fat-free mass percent (%) 4069 3521 71.4 (8.2) 548 70.2 9.1) 0.002

Fat-free mass (kg) 4069 3521 54.0 11.5 548 51.1 10.8 <0.0001

Fat-free mass index (fat-free mass/height in m?) 4069 3521 19.07 2.7 548 18.5 2.7 <0.0001

Physical activity (h/week) 5299 4533 1.2 2.2 766 1.0 2.0 0.022

Smoking habits, n (%) 5569 4765 804 0.468 0.319

Never smoker, n (%) 2468 2114 (44.4) 354 (44.0)

Former smoker n (%) 2418 2077 (43.6) 341 42.4)

Current smoker, n (%) 683 574 12.1) 109 (13.6)

Knee extension (N) 5071 4381 322.1 118.9 690 293.2 111.3 <0.0001

Grip strength (N) 5028 4341 301.4 112.3 687 276.2 103.3 <0.0001

6-m walk (s) 5350 4605 6.7 2.0 745 7.1 2.1 <0.0001

Timed up and go (s) 5362 4613 12.5 3.6 749 13.2 43 <0.0001

ADL dependence 5324 4554 0.5 0.9 770 0.7 1.2 <0.0001

N: number of participants, M: mean, SD: standard deviation, BMI: body mass index, ADL: activities of daily living

Figure 1 shows the trend in the unadjusted prevalence of a
poor appetite or ability to eat according to the quartile levels
of body composition, muscle strength, physical function,
and ADL dependence. The prevalence of a poor appetite or
ability to eat was the highest in the lowest quartile of BMI,
FFM, knee extension strength, and grip strength as well as
in the highest quartile/level of the 6-m walk test, TUG test,
and ADL dependence scale.

Discussion

In the current cross-sectional study, we found that having
illness or any physical condition interfering with appetite
or the ability to eat was associated with body composi-
tion and poor physical function in a large cohort of com-
munity-dwelling older adults in Iceland, regardless of the
participants having a lower BMI or lower BEM. Previous

studies have examined the association of malnutrition and
poor appetite with various health characteristics (Lee et al.
2006; Reijnierse et al. 2015; Giezenaar et al. 2016). How-
ever, research amongst community-dwelling older adults is
generally lacking (Beasley et al. 2013; Giezenaar et al. 2016;
Houston et al. 2017). Having conditions that contribute to a
decline in appetite or interfere with a person’s ability to eat
subsequently increases the risk of malnutrition (Schilp et al.
2011). Poor appetite is recognized as a risk factor for low
quality of life and functional decline amongst hospitalized
patients and nursing home residents (Wilson et al. 2005). For
community-dwelling older adults, having a poor appetite can
be a predictive factor for the unintentional decline of food
intake, which can lead to weight loss (Meij et al. 2017).
The current study has several additional contributions to
the current knowledge on the association between appetite
or the ability to eat and physical function. The question used
to assess appetite in the AGES-Reykjavik Study focused
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Table 2 Association between

. Poor appetite versus normal appetite Total  Poor appetite  95% confidence interval

a poor appetite and body

composition amongst N N Coefficient Lower Upper p value

community-dwelling older

adults Body mass index
Model 1 5696 803 -0.34 -0.67 —-0.01 0.043
Model 2 4069 548 -0.26 -043 —-0.10 0.002
Model 3 3955 545 -0.25 -0.40 -0.10 0.001
Model 3—excluded underweight BMI 3898 530 -0.21 -0.36 —0.06 0.006
Fat-free mass
Model 1 4069 548 -1.14 -1.76  —-0.53 0.000
Model 2 4069 548 -0.77 -122 -032 0.001
Model 3 3955 545 -0.73 -1.15 -032 0.001
Model 3—excluded underweight BMI 3898 530 —0.60 -1.02 -0.19 0.004

Model 1 =adjusted for age and gender, Model 2=+ body fat mass and height, Model 3 =+ physical activ-

ity and smoking habit

Body fat mass

Model 1 4069 548 -0.34 -0.99 0.31 0.307
Model 2 4069 548 0.40 -0.11 091 0.126
Model 3 3955 545 0.42 -0.05 0.90 0.081
Model 3—excluded underweight BMI 3898 530 0.39 -0.08 0.87 0.102
BMI Body mass index

Model 1 =adjusted for age and gender, Model 2 = + fat-free mass and height, Model 3 = + physical activity

and smoking habits

on illnesses or conditions interfering with appetite or the
ability to eat, which was different from those used in many
previous studies (Wilson et al. 2005; Lee et al. 2006; van
der Meij et al. 2017). The association of a poor appetite or
ability to eat and muscle strength in the current study pro-
vided results similar to those in previous studies (Malafarina
et al. 2013; Reijnierse et al. 2015; Lardiés-Sanchez et al.
2017). In particular, grip strength was significantly lower
amongst individuals with a poor appetite or ability to eat,
whilst knee extension strength showed a trend in the same
direction. The strong association between a poor appetite
and lower grip strength has also been reported in a previ-
ous study (Reijnierse et al. 2015). Our findings suggest that
a poor appetite or ability to eat may accelerate functional
decline through less muscle strength. Previous research has
shown that oral pain and chewing impairment in older adults
are significantly related to frailty and its components, not
only through a nutritional pathway of involuntary weight
loss but possibly through a loss of strength and physical
performance and reduced physical activity (Okuyama et al.
2011; Kamdem et al. 2017).

Muscle mass explains most of the variance in muscle
strength (Visser et al. 2005), indicating that both muscle
mass and strength might contribute to a decline in physical
function (Visser et al. 2005; Beavers et al. 2013; Reinders
et al. 2015). The significant association between appetite or
the ability to eat with FFM and muscle strength observed in
the current study indicates that individuals having problems
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interfering with their appetite or ability to eat have lower
levels of FFM and muscle strength as well as poorer physical
function and higher ADL dependence. Even after additional
adjustments were made for BFM and FFM and people with
underweight BMI values were excluded from the analysis,
having a problem interfering with one’s appetite or ability
to eat was strongly associated with poor physical function in
the current study. A previous study showed strong evidence
that people with a poor appetite, regardless of the cause,
are at a high risk of malnutrition (Lardiés-Sanchez et al.
2017). Diet quality may be one of the factors that explain
this association because it may vary amongst persons with
different appetite levels (van der Meijj et al. 2017). The cur-
rent study suggests there is a link between having problems
affecting appetite or the ability to eat and poor physical func-
tion amongst community-dwelling older adults, regardless of
one’s BMI and fat-free mass. However, future research needs
to examine longitudinal associations between appetite and
physical function amongst community-dwelling older adults.

Regarding limitations, the current study was a secondary
analysis of cross-sectional data. The study used a question-
naire to determine whether the participants had illnesses or
condition interfering with their appetite or ability to eat and
their current level of physical activity. These questions were
originally constructed for screening purposes of the AGES-
Reykjavik Study, and the validity of the questions was not
studied. Although the information on the validity and reli-
ability of the ADL summary score is not available as part of
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Table 3 Association between

. Poor appetite versus normal appetite ~ Total Poor Appetite 95% Confidence Interval

a poor appetite and muscle

strength, physical function and N N Coefficient Lower Upper p value

ADL dependence amongst

community-dwelling older Knee extension strength

adults Model 1 5071 690 —14.06 -21.01 -21.01 0.000
Model 2 3813 497 -8.57 -1671 —-0.42 0.039
Model 3 3719 494 —8.00 —16.09 0.10 0.053
Model 3 + fat-free mass 3719 494 —4.82 -12.70 3.07 0.231
Model 3 —excluded underweight BMI 3667 480 —17.82 —16.01 0.38 0.062
Grip strength
Model 1 5028 687 —10.38 —-1646 —4.29 0.001
Model 2 3766 495 —8.45 —-1527 —-1.64 0.015
Model 3 3669 492 -8.25 —15.08 —142 0.018
Model 3 + fat-free mass 3669 492 —6.08 —12.80 0.65 0.076
Model 3 —excluded underweight BMI 3615 478 —8.95 —-15.88 —2.03 0.011
6-m walk
Model 1 5350 745 0.25 0.11 0.40 0.001
Model 2 3995 530 0.23 0.07 0.39  0.006
Model 3 3891 527 0.21 0.05 0.38 0.010
Model 3 + fat-free mass 3891 527 0.21 0.05 0.38 0.010
Model 3 —excluded underweight BMI 3836 512 0.23 0.07 0.40 0.006
Timed up and go
Model 1 5362 749 0.59 0.32 0.86 0.000
Model 2 4005 534 0.64 0.34 0.94 0.000
Model 3 3901 531 0.63 0.33 0.93 0.000
Model 3 + fat-free mass 3901 531 0.65 0.35 0.95 0.000
Model 3 —excluded underweight BMI 3845 516 0.64 0.34 0.94 0.000
ADL dependence
Model 1 5324 770 0.25 0.18 0.33  0.000
Model 2 3976 547 0.21 0.13 0.30 0.000
Model 3 3945 544 0.20 0.12 0.29  0.000
Model 3 + fat-free mass 3945 544 0.20 0.12 0.29  0.000
Model 3 —excluded underweight BMI 3888 529 0.22 0.13 0.30 0.000

ADL Activities of daily living

Model 1=adjusted for age and gender, Model 2= +body fat mass and height, Model 3 = + physical activ-

ity and smoking habits

the current study, it is common practice to present results of
ADL assessment by the number of activities that participants
reported having difficulty in performing or were unable to
perform (Fried et al. 1999; Ostir et al. 2001; Volpato et al.
2008; Tinetti et al. 2011), whilst other studies use scores
with various levels of difficulty or inability to perform the
activity (Volpato et al. 2007; Iwarsson et al. 2009; Bouwstra
et al. 2019). It should be noted that the ADL summary score
does not refer to the level of difficulty or disability because
the ADL assessment in the current study was different from
a conventional ADL assessment. Furthermore, the question-
naire used to assess appetite or the ability to eat was different
from the scale used in previous studies, which directly asked
participants about their level of appetite (van der Mejj et al.
2017). In addition, it is possible that the participants who

completed physical performance measurements may have
been healthier than those who were excluded or did not com-
plete the measurement. Our analyses did not account for the
effect of recent weight loss, the presence of other diseases,
or the use of medication, which is nevertheless a major limi-
tation of the study. Finally, due to the cross-sectional study
design, it is not possible to draw conclusions about cause
and effect relationships because low physical functioning
also negatively impacts appetite or the ability to eat amongst
community-dwelling older adults (Lee et al. 2006).

In conclusion, our study shows there is an association
between a poor appetite or ability to eat and body composi-
tion, muscle strength, and physical function amongst com-
munity-dwelling older adults. Our findings have the potential
to encourage both older individuals and the community to
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be aware of conditions that can interfere with or decrease
appetite or the ability to eat, which could prevent negative
consequences, such as malnutrition. Although some of the
illnesses or conditions reported to interfere with appetite or
the ability to eat are seldom considered to be severe (such as
heartburn, gas, or bloating), their strong associations with
physical function suggest that any condition interfering with
appetite or the ability to eat amongst community-dwelling
older adults requires attention.
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