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Abstract

Introduction: Sarcopenia is an important clinical syndrome in older people living with HIV (PLWH). With a change to the Asia
sarcopenia definition in 2019, we aimed to determine whether health outcomes were associated with different definitions of
sarcopenia among Asian PLWH.

Methods: We performed a prospective cross-sectional study enrolling PLWH aged >35 years from January 2018 to Novem-
ber 2021. We defined sarcopenia by the Asia Working Group of Sarcopenia (AWGS) criteria in 2014 and 2019. AWGS-2014
included low muscle mass plus weak handgrip strength and/or slow gait speed. AWGS-2019 included low muscle mass plus
low muscle strength or physical performance, while the presence of all defines severe sarcopenia. We measured appendicular
skeletal muscle mass using dual-energy X-ray absorptiometry, handgrip strength, usual gait speed, five-time chair stand test
and Short Physical Performance Battery. Correlations between each sarcopenia definition and health-related quality of life
(using EQ-5D-5L and SF-36) and functional disability were determined.

Results: One hundred and fifty Asian PLWH were enrolled, 132 (88%) were male, mean age was 60+10 years, duration of
HIV diagnosis was 13 (IQR 8-18) years and current CD4 count was 574 (IQR 362-762) cells/mm?®, 67 (45%) had multimor-
bidity, 64 (43%) had polypharmacy. Prevalence of sarcopenia by AWGS-2014, AWGS-2019 and severe sarcopenia was 17.3%,
27.3% and 18.0%, respectively. Age, education and polypharmacy were associated with sarcopenia. Sarcopenia (AWGS-2014)
and severe sarcopenia were associated with mobility, physical functioning and physical component score (SF-36). All three
criteria were associated with impaired instrumental activities of daily living (IADL). After age and sex adjustment, sarcopenia
(AWGS-2014) (adjusted odds ratio/aOR 5.4, 95% confidence interval/Cl 2.0-15.1) and severe sarcopenia (aOR 5.1, 95% CI
1.9-14.0) were associated with mobility and physical component score (SF-36) (B coefficients -5.3342, p = 0.022 and -5.412,
p = 0.019). Sarcopenia (AWGS 2014) (aOR 5.2, 95% C| 1.7-16.2), sarcopenia (AWGS-2019) (aOR 4.5, 95% Cl 1.5-13.1) and
severe sarcopenia (aOR 3.5, 95% Cl 1.1-10.9) were associated with impaired IADL in fully adjusted models.

Conclusions: In a sample of Asian PLWH, 17.3%, 27.3% and 18.0% had sarcopenia as defined by AWGS-2014, AWGS-2019
and severe sarcopenia, respectively. Sarcopenia by AWGS-2014 and severe sarcopenia correlated with parameters of poor
health outcomes, while sarcopenia by AWGS-2019 correlated with functional disability.
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1 | INTRODUCTION

of sarcopenia in the general older adult population ranged
from 10% to 30% [2].

Sarcopenia, deriving from the Greek words sarx (meaning
“flesh”) and penia (meaning “loss”), was proposed by Irwin
Rosenberg in 1988 to describe an age-related loss of muscle
mass and function [1]. Sarcopenia predicted functional decline,
disability, hospitalization, mortality and increased health costs
in older adults in the general population [2-4]. The prevalence
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Sarcopenia is appreciated to be an important phenomenon
among older people living with HIV (PLWH) [5]. The pooled
prevalence of sarcopenia among PLWH was 24% in a recent
meta-analysis, and PLWH had a six-fold increased risk of sar-
copenia compared with matched HIV-uninfected controls [6].
Among PLWH, sarcopenia was associated with demographic


http://onlinelibrary.wiley.com/doi/10.1002/jia2.25988/full
https://doi.org/10.1002/jia2.25988
https://orcid.org/0000-0002-3289-952X
mailto:fion-luk@hotmail.com
http://creativecommons.org/licenses/by/4.0/

Luk FWL et al. Journal of the International AIDS Society 2022, 25(54).€25988

http://onlinelibrary.wiley.com/doi/10.1002/jia2.25988/full | https://doi.org/10.1002/jia2.25988

and HIV-related factors, including age, sex, education, employ-
ment status, smoking, alcohol use, longer duration of HIV
infection, CD4 count and longer exposure to anti-retroviral
therapy [6-8]. Among PLWH, sarcopenia was associated with
functional impairment, disability and mortality risk [8, 9]. At
present, there is a paucity of data evaluating the prevalence
and risk factors of sarcopenia among Asian PLWH [6, 8].

Since the development of the first consensus definition of
sarcopenia in 2009 [2], definitions of sarcopenia have evolved
as new evidence emerged. In 2010, the European Working
Group on Sarcopenia in Older People (EWGSOP1) defined
sarcopenia as low muscle mass together with either low mus-
cle strength or low physical performance [10]. A revised ver-
sion in 2018 (EWGSOP2) focused on low muscle strength,
while confirming the diagnosis by low muscle quantity or
quality, and defining severe sarcopenia with the additional
presence of poor physical performance [11]. In 2014, the
Asia Working Group for Sarcopenia (AWGS-2014) defined
sarcopenia as low muscle mass plus either weak handgrip
strength or slow gait speed [12]. An updated version in
2019 (AWGS-2019) retained the original definition of “loss
of skeletal muscle mass plus loss of muscle strength and/or
reduced physical performance” and added the category of
“severe sarcopenia,” which included all three components [13].
In AWGS-2019, the thresholds for handgrip strength and gait
speed were lowered, measures of physical performance were
expanded to include a Short Physical Performance Battery
(SPPB) and a five-time chair stand test [12, 13].

Currently, there are no data comparing the AWGS-2014
and AWGS-2019 definitions of sarcopenia among PLWH in
Asia. It is uncertain which definition of sarcopenia would be
more applicable in PLWH. Therefore, we performed this study
to determine the prevalence and risk factors of sarcopenia
among PLWH living in Hong Kong SAR, China, and the corre-
lation between different definitions of sarcopenia and health
outcomes.

2 | METHODS
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We performed an observational cross-sectional study involv-
ing PLWH recruited from January 2018 to November 2021
at the Prince of Wales Hospital Infectious Diseases clinic in
Hong Kong. This clinic received referrals from other HIV clin-
ics for screening or management of chronic comorbidities in
PLWH. Inclusion criteria were positive HIV antibody and age
of 35 years old or above. The only exclusion criterion was the
refusal to consent. The study protocol was approved by the
Joint Chinese University of Hong Kong—New Territories East
Cluster Clinical Research Ethics Committee.

Study design and setting
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We recorded demographic and clinical information for all par-
ticipants at each study visit. This included date of birth, sex,
smoking, alcohol intake, comorbidities included in Charlson’s
Comorbidity Index, hepatitis B and C co-infection, year of
diagnosis of HIV, history of AIDS-defining illness, current and
previous anti-retroviral drug regimens, medications other than

Data collection

anti-retroviral drugs, current CD4 count, CD4:CD8 ratio and
HIV RNA level. We defined multimorbidity as the presence of
two or more chronic comorbidities, and polypharmacy as tak-
ing five or more non-anti-retroviral drugs.

During the study visit, we measured handgrip strength, gait
speed, chair stand test and SPPB. We measured handgrip
strength three times for both hands, using Jamar Hydraulic
Hand dynamometer (5030J1, Sammons Preston, Bolingbrook,
IL), with the participant sitting with 90° elbow flexion. The
best performance of all trials was used for analyses. We
calculated gait speed by measuring the average time of two
trials taken to walk 6 metres at a normal pace, using a stop-
watch. We performed the chair stand test by measuring the
time taken to perform five chair stands. We performed SPPB,
which included the ability to stand for up to 10 seconds with
feet positioned in side-by-side, semi-tandem and tandem posi-
tions, usual gait speed and five-time chair stand test [14].
All participants underwent dual-energy X-ray absorptiome-
try using the Hologic QDR 4500A fan-beam densitometer
(Hologic, Inc., Bedford, MA) to measure appendicular skeletal
muscle mass, which was adjusted by body height.

2.3 | Definition of sarcopenia

We defined sarcopenia using AWGS-2014 and AWGS-2019
criteria. AWGS-2014 defines sarcopenia as the presence of
low muscle mass (height-adjusted muscle mass <7 kg/m? in
men and <5.4 kg/m? in women) plus weak handgrip strength
(<25 kg in men and <18 kg in women) and/or slow gait speed
(0.8 m/second) [12]. AWGS-2019 defines sarcopenia as low
muscle mass (cut-offs as above) plus low muscle strength or
physical performance, while the presence of all three com-
ponents defines severe sarcopenia. Low muscle strength is
defined as handgrip strength <28 kg for men and <18 kg
for women, and low physical performance as gait speed <1
m/second, SPPB score <9 or five-time chair stand test >12
seconds [13].

24 |

We measured the following health outcomes: health-related
quality of life (QOL) and functional disability. We mea-
sured health-related QOL by the EuroQOL 5-dimensional
5-Level questionnaire (EQ-5D-5L) and 36é-item Short Form
Health Survey (SF-36). The EQ-5D-5L questionnaire contains
five dimensions of QOL: mobility, self-care, usual activities,
pain/discomfort and anxiety/depression. Each of these dimen-
sions is graded as “no problem,” “slight problem,” “moderate
problem,” “severe problem” and “extreme problem.” Partici-
pants with any severity of the problem in a particular dimen-
sion were considered as having a problem with that dimen-
sion. The EQ-5D-5L index was converted from the EQ-5D-
5L health states using an established Hong Kong value set
by weighting each participant’s self-report health status to
a single preference-based health index [15]. The EuroQOL
Visual Analogue Scale (EQ-VAS) is the self-reported overall
health perception of the participants, recording their self-
rated health on a vertical scale from O (the worst health) to
100 (the best health) scale.

Outcome measures

n o«
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Participants also completed the Chinese (Hong Kong) ver-
sion of SF-36 [16], which covers eight health domains, includ-
ing physical function, role limitations related to physical
health, bodily pain, mental health, and role limitations related
to emotional health, social functioning, vitality and general
health. The eight domain scores were summarized into two
summary scores: the physical component summary (PCS) and
the mental component summary scores. Higher scores indi-
cate better QOL.

Functional disability was defined as an impairment in any
domains of activities of daily living (ADL) or instrumental ADL
(IADL) [17]. We measured ADL by means of the Katz Index
[18] and IADL by Lawton Instrumental Activities of Daily Liv-
ing (IADL) [19]. The Katz Index assesses dependence or inde-
pendence concerning six essential functions of ADL (feeding,
continence, bathing, transferring, toileting and dressing). Each
domain is scored from O (independence) to 6 (total depen-
dence). The Lawton IADL scale measures eight domains of
function (ability to use telephone, shopping, food prepara-
tion, housekeeping, laundry, mode of transportation, responsi-
bility for own medications and the ability to handle finances).
Requirement of any assistance in any domain was considered
as having impairment in ADL or IADL.
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We presented descriptive statistics as number (percent-
age), mean =+ standard deviation or median (interquar-
tile range/IQR), as appropriate. We determined agreement
between the different definitions of sarcopenia and severe
sarcopenia using Cohen'’s kappa test. Kappa was interpreted
as poor if value was < 0.20, fair if 0.21-0.4, moderate if 0.41-
0.60, good if 0.61-0.80 and very good if 0.81-1.00 [20]. We
compared baseline demographic and clinical variables between
those with and without sarcopenia or severe sarcopenia
according to different definitions using chi-square, Student’s t
and Mann-Whitney U test, as appropriate. Age, sex and vari-
ables identified to be associated with each definition of sar-
copenia in the above univariate analyses were included in mul-
tivariable binary logistic stepwise regression models, to deter-
mine the variables that were independently associated with
each definition of sarcopenia and severe sarcopenia. For each
regression analysis, collinearity was assessed using the vari-
ance inflation factor.

Associations between different definitions of sarcopenia or
severe sarcopenia and disability and health-related QOL mea-
sures were determined using the chi-square test and Stu-
dent’s t-test, as appropriate. The logistic regression model for
binary outcome measure and linear regression model for con-
tinuous outcome measure were used to determine the associ-
ation between sarcopenia and these outcomes in multivariable
models. The associations between each definition of sarcope-
nia and the outcome measures were determined in two multi-
variable models: model 1 adjusted for age and sex, and model
2 adjusted for age, sex and variables with significant indepen-
dent association with each definition of sarcopenia. Correla-
tion between different components included in the definitions
of sarcopenia and disability and health-related QOL measures
were determined using logistic regression for binary outcome
measures and linear regression analyses for continuous out-

Statistical analysis
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Figure 1. Venn diagram showing the number of participants with
sarcopenia and severe sarcopenia diagnosed by AWGS-2014 and
2019 definitions. Abbreviation: AWGS, Asia Working Group for
Sarcopenia.

come measures. Statistical significance was defined as a p-
value less than 0.05. Statistical analyses were conducted using
SPSS (IBM version 26).

3 | RESULTS

One hundred and fifty-six PLWH who were followed up in the
clinic were invited to participate in this study, six refused to
consent, and 150 participants were recruited. The mean age
was 60+10 years, 88.0% were male, 98.7% were Chinese and
the median (IQR) duration of HIV diagnosis was 13 [8-18]
years. All participants were receiving antiretroviral therapy,
with a current CD4 count of 574 (362-762) cells/mm?®, and
94% having undetectable HIV RNA (<20 copies/ml). Multi-
morbidity and polypharmacy were present in 45% and 43% of
participants, respectively. The baseline demographic and clini-
cal characteristics are shown in Table 1.

Among all participants, 26 (17.3%) and 41 (27.3%) had sar-
copenia as defined by AWGS-2014 and AWGS-2019 criteria,
respectively, while 27 (18.0%) had severe sarcopenia accord-
ing to AWGS-2019 criteria (Figure 1). Among the 41 par-
ticipants diagnosed to have sarcopenia by AWGS-2019 def-
inition, all had low muscle mass, 31 (75.6%) had low mus-
cle strength, with an additional number of 10 (24.4%) par-
ticipants having low physical performance alone. Agreement
between AWGS-2014 and 2019 definitions of sarcopenia was
good (kappa 0.716), and so was agreement between AWGS-
2014 definition of sarcopenia and severe sarcopenia defined
by AWGS-2019 definition (kappa 0.794).

Both definitions of sarcopenia and severe sarcopenia were
associated with older age, lower level of education, lack of
employment, lower CD4 count, higher Charlson’s comorbid-
ity index, multimorbidity and polypharmacy. On multivariable
analyses, sarcopenia defined by AWGS-2014 was indepen-
dently associated with age, education and polypharmacy, while
sarcopenia defined by AWGS-2019 was independently associ-
ated with age (Table 1 and Tables S1-S3).
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The associations between different definitions of sarcope-
nia and various health outcomes are presented in Table 2.
Sarcopenia defined by AWGS-2014 criteria and severe sar-
copenia defined by AWGS-2019 criteria were associated with
problems with mobility, physical functioning domain and PCS
of SF-36. Both definitions of sarcopenia and severe sarcope-
nia were associated with problems with usual activities and
impairment in IADL.

As for the individual components of the definitions of
sarcopenia, muscle mass was not associated with any of
the health outcomes, while handgrip strength, five-time chair
stand test, gait speed and SPPB score were associated with
one or more of the health outcomes, including EQ-5D-5L
index, several EQ-5D-5L domains, physical functioning and
PCS of SF-36, and impaired ADL and IADL (Table S4). More-
over, the different cut-offs for handgrip strength, gait speed
and criteria for low physical performance in the AWGS-2014
and AWGS-2019 definitions had similar correlations with
these health outcome measures (Tables S5a and 5b).

One or more of the definitions of sarcopenia were asso-
ciated with a problem with mobility, a problem with usual
activities, physical functioning, PCS and impairment in IADL,
in the unadjusted and/or adjusted models. The other health
outcomes did not show a significant correlation with any
of the sarcopenia definitions. Table 3 shows the significant
associations between various definitions of sarcopenia and
health outcomes. Both sarcopenia defined by AWGS-2014
and severe sarcopenia retained an association with a prob-
lem with mobility and usual activities, impairment in IADL and
PCS, after adjusting for age and sex. Both definitions of sar-
copenia and severe sarcopenia were independently associated
with impairment in IADL in the fully adjusted models. Sar-
copenia defined by AWGS-2019 had a trend of association
with the EQ-5D-5L index and PCS of SF-36.

4 | DISCUSSION
In this study, we aimed to determine the prevalence of sar-
copenia using the two AWGS definitions and whether health
outcomes were associated with these definitions of sarcope-
nia among Asian PLWH. The prevalence of sarcopenia defined
by AWGS-2014 and AWGS-2019 and severe sarcopenia was
17.3%, 27.3% and 18.0%, respectively. Different definitions of
sarcopenia were independently associated with age, education
level, current CD4 count and/or polypharmacy. The AWGS-
2014 definition of sarcopenia and severe sarcopenia defined
by AWGS-2019 was associated with more health-related QOL
outcome measures, while both definitions of sarcopenia and
severe sarcopenia were associated with functional disability.
A recent meta-analysis revealed that PLWH had a 13%
pooled prevalence of sarcopenia when using both muscle
mass and muscle function to define sarcopenia [6]. Few stud-
ies have been performed in Asian populations to evaluate the
prevalence of sarcopenia among PLWH [6]. Two studies per-
formed in India defined sarcopenia using low muscle mass
alone showing a prevalence of 40% in middle-aged men [21]
and 18% in pre-menopausal women [22]. In one study per-
formed in Malaysia, involving predominantly Chinese PLWH,
the prevalence of sarcopenia (defined by AWGS-2014 criteria)

was 8%, while the prevalence in a subgroup of PLWH older
than 50 years was 17% [8].

Studies performed in the general Asian older adult popu-
lations with a large sample size revealed a consistent preva-
lence of sarcopenia ranging from 6% to 12% using the
AWGS-2014 criteria [13, 23], while more recent studies using
AWGS-2019 criteria demonstrated the prevalence of sarcope-
nia ranging from 11% to 18% [24, 25]. Our findings supported
previous evidence showing a higher prevalence of sarcopenia
among PLWH compared with matched HIV-uninfected popu-
lations [6, 8, 21, 22, 26].

We have identified older age, lower education level, lower
current CD4 count and presence of polypharmacy as risk
factors associated with sarcopenia. Older age, lower edu-
cation level and lower CD4 count have previously been
shown to correlate with sarcopenia or low muscle mass [6,
8, 27, 28]. On the other hand, the correlation between
polypharmacy and sarcopenia was less well studied among
PLWH. In a recent scoping review evaluating the relationship
between sarcopenia and polypharmacy in the general popula-
tion, polypharmacy and the number of medications were inde-
pendently associated with sarcopenia in community-dwelling
older adults in the majority of studies [29]. One longitudinal
study in Japan demonstrated polypharmacy as an independent
predictor of new-onset sarcopenia over a 5-year follow-up
period [30]. Possible explanations include direct muscle tox-
icities via mitochondrial and metabolic pathways of multiple
classes of medications and indirect mechanisms involving poor
nutrition and reduced physical activity due to polypharmacy
[31]. Moreover, the rate of polypharmacy is higher in those
with comorbidity [32, 33]. Polypharmacy can be an indirect
marker of increased comorbidity, which is also a risk factor for
sarcopenia.

We observed a higher prevalence of sarcopenia when the
AWGS-2019 definition was adopted, as compared with the
AWGS-2014 definition. Similar observations were made in
non-HIV-infected populations in Asia [24]. AWGS-2019 def-
inition has more lenient cut-offs for defining weak handgrip
strength and slow gait speed, and includes additional criteria
of chair stand test and SPPB in defining physical performance.
These changes resulted in more PLWH fulfilling the diagnosis
of sarcopenia under the AWGS-2019 definition.

With the changes in the criteria defining sarcopenia, it
would be important to determine which is the more appropri-
ate definition to be adopted in PLWH [20]. To evaluate this
issue, we determined the correlation between different defi-
nitions of sarcopenia and health outcomes, including disability
and QOL.

EQ-5D-5L and SF-36 were both commonly used instru-
ments for the assessment of QOL among individuals with sar-
copenia in the general population. For example, in determin-
ing the construct validity of a sarcopenia-specific QOL mea-
sure, it was shown to have a positive correlation with both
the EQ-5D-5L index as well as individual domain scores of
these tools, including physical functioning of SF-36 and the
domains of mobility and usual activities in EQ-5D-5L [34].
Therefore, these measures of both collective scores and indi-
vidual domains will be useful in reflecting QOL among people
with sarcopenia. In general populations of older adults, sar-
copenia was associated with reduced health-related QOL, as
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measured by EQ-5D-5L index [35-37] and domains of mobil-
ity, self-care, usual activity [35-37] and physical functioning
[38-40]. The findings of our study population of PLWH were
consistent with these observations.

The AWGS-2014 sarcopenia definition and severe sarcope-
nia in AWGS-2019 identified individuals with the most severe
loss of muscle mass and function. Therefore, not unexpect-
edly, participants with sarcopenia in these two categories in
our study had the most correlation with parameters associ-
ated with worse physical health-related QOL. In other words,
these two definitions were able to identify individuals with
the highest risk of poor health outcomes, and evidence-based
interventions for sarcopenia to prevent future disability are
urgently required for these individuals [41].

On the other hand, it is uncertain whether the less strin-
gent AWGS-2019 definition of sarcopenia would include indi-
viduals who are in fact not at risk for poor health out-
comes. We observed that the AWGS-2019 definition corre-
lated with impairment in IADL and had a trend of correla-
tion with poorer health-related QOL. The lower thresholds
of handgrip strength, gait speed and physical performance
in AWGS-2019 also had similar correlations with health out-
come measures as the higher thresholds adopted in AWGS-
2014 (Tables S5a and 5b). This suggested that these revised
criteria for defining sarcopenia can potentially contribute to
the early identification of PLWH at risk of functional disabil-
ity, without over-diagnosing sarcopenia in low-risk individuals.
These changes in AWGS sarcopenia definition can foster sar-
copenia prevention and treatment programmes among PLWH.
Implementing interventions at an early stage for the treat-
ment of sarcopenia can potentially improve their QOL and
avoid the development of disability in the future. We sug-
gest that future research involving longitudinal study design
and a larger sample size should be conducted to evaluate
the correlation of incidence of poor health outcomes, includ-
ing functional disability, hospitalization and mortality, with the
revised definition of sarcopenia among Asian populations of
PLWH.

The increase in the prevalence of sarcopenia with the
changes in AWGS definitions was in contrast to a reduc-
tion in the prevalence of sarcopenia among PLWH with the
change from EWGSOP1 to EWGSOP2 [20]. This reduction
was partly due to more conservative cut-offs for the deter-
mination of low muscle strength and low muscle mass in
EWGSOP2. Moreover, in EWGSOP2, physical performance
was only adopted to define severe sarcopenia but not sar-
copenia, while AWGS-2019 expanded the measures for phys-
ical performance to define sarcopenia. There were concerns
with these changes in the revised EWGSOP?2 criteria, which
would limit its use in identifying at-risk PLWH with sarcopenia
and prevent the implementation of early interventions for the
avoidance of progression to disability [20, 42]. Our findings
supported both AWGS and EWGSOP guidelines in including
both muscle mass and muscle strength in defining sarcope-
nia. While muscle mass was not associated with any of the
health outcome measures, muscle strength, as represented by
handgrip strength and/or five-time chair stand test, correlated
with several measures of QOL and disability. On the other
hand, measures of physical performance, including gait speed
and SPPB, correlated with even more health outcome mea-
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sures (Table S4). These parameters had also been shown to
predict mortality among PLWH [43, 44]. Our findings, there-
fore, supported AWGS-2019 in including the presence of
either muscle strength or physical performance in the defini-
tion of sarcopenia. Monitoring of these parameters in older
PLWH is important in the clinical setting to identify individu-
als who would benefit from interventions to improve physical
function.

There are some limitations to our study. Firstly, we included
a relatively small sample size involving PLWH of Chinese eth-
nicity. The results may not be generalizable to other Asian
populations of PLWH. Secondly, this was a cross-sectional
study, thus we could not make conclusions around the causa-
tion of the risk factors associated with sarcopenia. Likewise, a
longitudinal study in the future will be needed to determine
whether an early diagnosis of sarcopenia with the AWGS-
2019 definition can be adopted to predict incident disability
and other health outcomes. Longitudinal studies would also
allow the determination of the impact of different interven-
tions in treating sarcopenia on a decline in physical function
and development of disability. Thirdly, the thresholds used to
define low muscle mass, weak handgrip strength, slow gait
speed and low physical performance were derived from older
HIV-uninfected adults for AWGS definition. It is likely that
this may under-estimate the true prevalence of sarcopenia
among our cohort of PLWH, who had a younger chronolog-
ical age. Future studies involving age- and sex-matched HIV-
uninfected controls to determine the prevalence of sarcope-
nia among PLWH would be important. Moreover, we did not
include a gold standard for measuring muscle mass (e.g. com-
puted tomography scan [45]), this limited our determination
of sensitivity and specificity of each definition of sarcopenia
against a reference standard.

5 | CONCLUSIONS

Among this sample of Chinese PLWH, the AWGS-2019 defi-
nition identified a higher prevalence of sarcopenia compared
with the AWGS-2014 definition. While the AWGS-2014 defi-
nition and severe sarcopenia defined by the AWGS-2019 cri-
teria correlated with the most parameters of poorer health-
related QOL, the AWGS-2019 definition could potentially
identify early-risk individuals who may benefit from early
interventions to prevent future disability.

AUTHORS’ AFFILIATIONS

1Department of Medicine and Therapeutics, Prince of Wales Hospital, Sha Tin,
Hong Kong; 2Department of Medicine and Therapeutics, The Chinese University
of Hong Kong, Ma Liu Shui, Hong Kong

COMPETING INTERESTS

GL has received research grants and consultancy fees from Gilead Sciences, MSD
and ViiV.

AUTHORS’ CONTRIBUTIONS

FWLL: data collection, data analysis, writing original draft, review and edit writing.
TL, HYH and YYC: data collection and review writing. SKC and VW: data collec-
tion, data analysis and review writing. TCYK: conceptualization, methodology and
review writing. GL: conceptualization, methodology, data collection, data analysis,


http://onlinelibrary.wiley.com/doi/10.1002/jia2.25988/full
https://doi.org/10.1002/jia2.25988

Luk FWL et al. Journal of the International AIDS Society 2022, 25(54):e25988

http://onlinelibrary.wiley.com/doi/10.1002/jia2.25988/full | https://doi.org/10.1002/jia2.25988

writing original draft, review and edit writing, supervision. All authors have read
and approved the final manuscript.

ACKNOWLEDGEMENTS

We would like to acknowledge Janssen, a division of Johnson & Johnson (HK) Ltd,
for supporting part of the DXA tests for participants of this study.

FUNDING
This study was supported by the Hong Kong AIDS Trust Fund (MSS 319R).

DATA AVAILABILITY STATEMENT

The data used or analysed during this study are available from the corresponding
author on reasonable request.

REFERENCES

1. Rosenberg IH. Sarcopenia: origins and clinical relevance. J Nutr. 1997;127(5
Suppl):990s-1s.

2. Fielding RA, Vellas B, Evans WJ, Bhasin S, Morley JE, Newman AB, et al. Sar-
copenia: an undiagnosed condition in older adults. Current consensus definition:
prevalence, etiology, and consequences. International working group on sarcope-
nia. J Am Med Dir Assoc. 2011;12(4):249-56.

3. Liu P, Hao Q, Hai S, Wang H, Cao L, Dong B. Sarcopenia as a predictor of all-
cause mortality among community-dwelling older people: a systematic review and
meta-analysis. Maturitas. 2017;103:16-22.

4. SousaAS, Guerra RS, Fonseca |, Pichel F, Ferreira S, Amaral TF. Financial impact
of sarcopenia on hospitalization costs. Eur J Clin Nutr. 2016;70(9):1046-51.

5. Hawkins KL, Brown TT, Margolick JB, Erlandson KM. Geriatric syndromes: new
frontiers in HIV and sarcopenia. AIDS. 2017;31(Suppl 2):5137-46.

6. Oliveira VHF, Borsari AL, Webel AR, Erlandson KM, Deminice R. Sarcopenia
in people living with the human immunodeficiency virus: a systematic review and
meta-analysis. Eur J Clin Nutr. 2020;74(7):1009-21.

7. Echeverria P, Bonjoch A, Puig J, Estany C, Ornelas A, Clotet B, et al.
High prevalence of sarcopenia in HIV-infected individuals. Biomed Res Int.
2018;2018:5074923.

8. Abdul Aziz SA, McStea M, Ahmad Bashah NS, Chong ML, Ponnampalavanar S,
Syed Omar SF, et al. Assessment of sarcopenia in virally suppressed HIV-infected
Asians receiving treatment. AIDS. 2018;32(8):1025-34.

9. Erlandson KM, Allshouse AA, Jankowski CM, MaWhinney S, Kohrt WM,
Campbell TB. Functional impairment is associated with low bone and muscle
mass among persons aging with HIV infection. J Acquir Immune Defic Syndr.
2013;63(2):209-15.

10. 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 Euro-
pean Working Group on Sarcopenia in Older People. Age Ageing. 2010;39(4):412-
23.

11. Cruz-Jentoft AJ, Bahat G, Bauer J, Boirie Y, Bruyere O, Cederholm T, et al.
Sarcopenia: revised European consensus on definition and diagnosis. Age Ageing.
2019;48(1):16-31.

12. Chen LK, Liu LK, Woo J, Assantachai P, Auyeung TW, Bahyah KS, et al. Sar-
copenia in Asia: consensus report of the Asian Working Group for Sarcopenia. J
Am Med Dir Assoc. 2014;15(2):95-101.

13. Chen LK, Woo J, Assantachai P, Auyeung TW, Chou MY, lijima K, et al. Asian
Working Group for Sarcopenia: 2019 Consensus Update on Sarcopenia Diagnosis
and Treatment. J Am Med Dir Assoc. 2020;21(3):300-7.e2.

14. Guralnik JM, Simonsick EM, Ferrucci L, Glynn RJ, Berkman LF, Blazer DG,
et al. A short physical performance battery assessing lower extremity function:
association with self-reported disability and prediction of mortality and nursing
home admission. J Gerontol. 1994:49(2):M85-94.

15. Wong EL, Cheung AW, Wong AY, Xu RH, Ramos-Goni JM, Rivero-Arias O.
Normative profile of health-related quality of life for Hong Kong general population
using preference-based instrument EQ-5D-5L. Value Health. 2019;22(8):916-24.
16. Lam CL, Tse EY, Gandek B, Fong DY. The SF-36 summary scales were valid,
reliable, and equivalent in a Chinese population. J Clin Epidemiol. 2005;58(8):815-
22.

17. Spector WD, Fleishman JA. Combining activities of daily living with instrumen-
tal activities of daily living to measure functional disability. J Gerontol B Psychol Sci
Soc Sci. 1998;53(1):546-57.

18. Katz S, Downs TD, Cash HR, Grotz RC. Progress in development of the index
of ADL. Gerontologist. 1970;10(1):20-30.

19. Lawton MP, Brody EM. Assessment of older people: self-maintaining and
instrumental activities of daily living. Gerontologist. 1969;9(3):179-86.

20. Oliveira VHF, Borsari AL, Cardenas JDG, Alves Junior CM, Castro NF, Poliana
C Marinello, et al. Low agreement between initial and revised European consensus
on definition and diagnosis of sarcopenia applied to people living with HIV. J Acquir
Immune Defic Syndr. 2021;86(4):e106-13.

21. Dutta D, Sharma M, Bansal R, Sharma N, Garga UC, Anand A, et al. Low skele-
tal mass is an important predictor of osteoporosis in HIV-infected men in India.
Endokrynol Pol. 2017;68(6):642-51.

22. Dutta D, Garga UC, Gadpayle AK, Bansal R, Anand A, Gaurav K, et al. Occur-
rence & predictors of osteoporosis & impact of body composition alterations on
bone mineral health in asymptomatic pre-menopausal women with HIV infection.
Indian J Med Res. 2018;147(5):484-95.

23. Nakamura K, Yoshida D, Honda T, Hata J, Shibata M, Hirakawa Y, et al. Preva-
lence and mortality of sarcopenia in a community-dwelling older Japanese popula-
tion: the Hisayama Study. J Epidemiol. 2021;31(5):320-7.

24. Pang BWJ, Wee SL, Lau LK, Jabbar KA, Seah WT, Ng DHM, et al. Prevalence
and associated factors of sarcopenia in Singaporean adults—the Yishun Study. J Am
Med Dir Assoc. 2021;22(4):885.e1-e10.

25. Soh'Y,Won CW. Sex differences in impact of sarcopenia on falls in community-
dwelling Korean older adults. BMC Geriatr. 2021;21(1):716.

26. Guimaraes NS, Raposo MA, Greco D, Tupinambas U, Premaor MO. People liv-
ing with HIV, lean mass, and sarcopenia: a systematic review and meta-analysis. J
Clin Densitometry. 2022;25(1):113-23.

27. Almeida TS, Cortez AF, Cruz MRD, Almeida VP. Predictors of sarcopenia in
young hospitalized patients living with HIV. Brazil J Infect Dis. 2021;25(2):101574.
28. Yarasheski KE, Scherzer R, Kotler DP, Dobs AS, Tien PC, Lewis CE, et al. Age-
related skeletal muscle decline is similar in HIV-infected and uninfected individuals.
J Gerontol A Biol Sci Med Sci. 2011;66(3):332-40.

29. Pana A, Sourtzi P, Kalokairinou A, Velonaki VS. Sarcopenia and polypharmacy
among older adults: a scoping review of the literature. Arch Gerontol Geriatr.
2022;98:104520.

30. Tanaka T, Akishita M, Unyaporn S, lijima K. Polypharmacy as a predictor of
sarcopenia, disability, and mortality among community-dwelling older adults. Innov
Aging. 2018;2(suppl_1):988.

31. Koénig M, Spira D, Demuth |, Steinhagen-Thiessen E, Norman K. Polypharmacy
as a risk factor for clinically relevant sarcopenia: results from the Berlin Aging
Study II. J Gerontol A Biol Sci Med Sci. 2017;73(1):117-22.

32. KaraE, inkaya AC, Aydin Hakli D, Demirkan K, Unal S. Polypharmacy and drug-
related problems among people living with HIV/AIDS: a single-center experience.
Turk J Med Sci. 2019;49(1):222-9.

33. Back D, Marzolini C. The challenge of HIV treatment in an era of polyphar-
macy. J Int AIDS Soc. 2020;23(2):e25449.

34. Beaudart C, Biver E, Reginster JY, Rizzoli R, Rolland Y, Bautmans |, et al. Val-
idation of the SarQolL®, a specific health-related quality of life questionnaire for
sarcopenia. J Cachexia Sarcopenia Muscle. 2017,8(2):238-44.

35. Moon JJ, Park SG, Ryu SM, Park CH. New skeletal muscle mass index in diag-
nosis of sarcopenia. J Bone Metab. 2018;25(1):15-21.

36. Sun S, Lee H, Yim HW, Won HS, Ko YH. The impact of sarcopenia on health-
related quality of life in elderly people: Korean National Health and Nutrition
Examination Survey. Korean J Intern Med. 2019;34(4):877-84.

37. Go SW, Cha YH, Lee JA, Park HS. Association between sarcopenia, bone
density, and health-related quality of life in Korean men. Korean J Fam Med.
2013;34(4):281-8.

38. Beaudart C, Reginster JY, Petermans J, Gillain S, Quabron A, Locquet M,
et al. Quality of life and physical components linked to sarcopenia: the SarcoPhAge
study. Exp Gerontol. 2015;69:103-10.

39. Patel HP, Syddall HE, Jameson K, Robinson S, Denison H, Roberts HC, et al.
Prevalence of sarcopenia in community-dwelling older people in the UK using the
European Working Group on Sarcopenia in Older People (EWGSOP) definition:
findings from the Hertfordshire Cohort Study (HCS). Ageing. 2013;42(3):378-84.
40. Tsekoura M, Kastrinis A, Katsoulaki M, Billis E, Gliatis J. Sarcopenia and its
impact on quality of life. Adv Exp Med Biol. 2017;987:213-8.

41. Deminice R, Oliveira VHF, Webel AR, Erlandson KM. Sarcopenia related to
human immunodeficiency virus: protective effects of exercise. Exerc Sport Sci Rev.
2022;50(2):73-80.

42. Reiss J, Iglseder B, Alzner R, Mayr-Pirker B, Pirich C, Kdssmann H, et al.
Consequences of applying the new EWGSOP2 guideline instead of the former
EWGSOP guideline for sarcopenia case finding in older patients. Age Ageing.
2019;48(5):719-24.

55


http://onlinelibrary.wiley.com/doi/10.1002/jia2.25988/full
https://doi.org/10.1002/jia2.25988

Luk FWL et al. Journal of the International AIDS Society 2022, 25(54):225988

http://onlinelibrary.wiley.com/doi/10.1002/jia2.25988/full | https://doi.org/10.1002/jia2.25988

43. Pelloquin R, Abdo M, MaWhinney S, Jankowski CM, Erlandson KM. Physical
function and frailty tools in mortality prediction of middle-aged adults with HIV. J
Acquir Immune Defic Syndr. 2020;85(3):372-8.

44, Greene M, Covinsky K, Astemborski J, Piggott DA, Brown T, Leng S, et al.
The relationship of physical performance with HIV disease and mortality. AIDS.
2014;28(18):2711-9.

45. Ackermans L, Rabou J, Basrai M, Schweinlin A, Bischoff SC, Cussenot O, et al.
Screening, diagnosis and monitoring of sarcopenia: when to use which tool? Clin
Nutr ESPEN. 2022;48:36-44.

SUPPORTING INFORMATION

Additional information may be found under the Supporting
Information tab for this article:

Table S1. Multivariate regression analyses of variables associ-
ated with AWGS 2014 definition of sarcopenia.

56

Table S2. Multivariate regression analyses of variables associ-
ated with AWGS 2019 definition of sarcopenia.

Table S3. Multivariate regression analyses of variables associ-
ated with severe sarcopenia (AWGS 2019).

Table S4. Correlations between muscle mass, muscle strength
and physical performance parameters and health-related qual-
ity of life and disability.

Table S5a. Correlations between different cutoffs of muscle
strength (handgrip strength) and gait speed and health-related
quality of life and disability.

Table S5b. Correlations between different cutoffs of five chair
stand test, short physical performance battery (SPPB) and
physical performance parameters and health-related quality of
life and disability.
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