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Extended Abstract

Introduction Sarcopenia is a multifactorial geriatric syndrome characterized by progressive
loss of skeletal muscle mass, muscle strength, and physical performance, leading to functional
decline and increased mortality among older adults. Major contributing factors include malnutrition,
chronic inflammation, comorbidities, and physical inactivity. Coronavirus disease 2019 (COVID-19)
infection induces a severe inflammatory and catabolic state that accelerates muscle protein breakdown,
particularly in older adults with limited physiological reserve. During the post-acute phase, prolonged
immobilization, fatigue, reduced physical activity, and inadequate nutritional intake further increase
the risk of sarcopenia. Older adults with a history of homelessness are particularly vulnerable due
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to long-standing nutritional deficits, multimorbidity, and social disadvantage. Although supportive
housing provides a structured care environment, evidence regarding post-COVID-19 sarcopenia
and recovery among former homeless older adults remains limited.

Objective This study aimed to describe the progression of sarcopenia following COVID-19
infection and the rehabilitation in former homeless older adults residing in supportive housing,
with an emphasis on nursing assessment, rehabilitation care, and functional outcomes.

Design This study employed a descriptive case study design.

Methodology The participants were two cases: an 84 -year-old former homeless man who
had resided in a supportive housing facility for 13 years and a 62-year-old former homeless man
who had resided in the same supportive housing facility for 7 years, who were purposively selected for
comparison based on similar exposure to COVID-19 infection and comparable baseline risk of
sarcopenia. Following recovery from COVID-19 infection, post-infection screening was
conducted as part of routine health monitoring. Sarcopenia risk and status were assessed using
standardized screening and diagnostic criteria recommended by the Asian Working Group for
Sarcopenia 2019. Nursing assessment focused on muscle strength, and physical performance.
A multidisciplinary rehabilitation program was implemented, coordinated by nurse researchers in
collaboration with supportive housing personnel. The program included individualized resistance
exercise, balance and gait training, and mobility exercises performed three times per week.
Nutritional management emphasized adequate energy intake and protein supplementation, with
arecommended protein intake of 1.2 g/kg body weight/day. Ongoing nursing monitoring supported
adherence, safety, and continuity of care throughout the rehabilitation period. Case 1 participated
in the rehabilitation program, while Case 2 did not engage in the program and maintained usual
daily activities. Clinical indicators were monitored 4 points of time in both cases (T1: 3 months
post-COVID-19, T2: 1-year follow-up, T3: pre-rehabilitation baseline conducted 6 months
after T2, and T4: post-rehabilitation assessment. A cross-case analysis was conducted to
examine similarities and differences in sarcopenia progression and functional outcomes.

Results Across the 4 time points, Case 1 had calf circumference of 26.5, 23.5, 25.5, and
27.0 cm, respectively; handgrip strength of 15.5,10.85, 11.3, and 19.5 kg, respectively; physical
performance score of 17.4, 20.91, 12.00, 10.71, respectively. Appendicular skeletal muscle
mass index (ASMI) at T1 and T4 was 6.74 and 7.56 kg/m®, respectively. In Case 2, calf cir-
cumference was 28.5, 28.0, 28.5, 28.0 cm, respectively; handgrip strength was 16.0, 17.5,
16.0, 10.5 kg, respectively; physical performance score was 19.08, 22.33, 20.55, 27.95, respec—
tively. ASMI at T1 and T4 was 6.30 and 5.55 kg/m”, respectively.

Recommendation This case study highlights the importance of early nursing-led screening
for sarcopenia following COVID-19 infection, particularly among vulnerable older adults.
Supportive housing can serve as an effective setting for post-COVID-19 rehabilitation when
structured exercise, nutritional support, and multidisciplinary collaboration are integrated into
routine care. Nursing practice should emphasize early identification, individualized rehabilitation
planning, and continuous functional assessment to promote recovery and prevent further functional
decline. Further research is recommended to examine post-COVID-19 sarcopenia management
strategies in supportive housing.

Keywords sarcopenia/ post-COVID-19/ former homeless/ older adults/ supportive housing

Received 24 December 2025, Revised 15 March 2026, Accepted 24 March 2026

Journal of Thailand Nursing and Midwifery Council Vol. 41 No.2 April-June 2026 333



Sarcopenia After COVID-19 Infection and Rehabilitation in Former Homeless Older Adults Residing in Supportive Housing:

A Case Study Research

aMmzaanaaiaiagERaImsiniialnin-19 uazmsiuy

ANsInMnIaddgeag iugamuAnAsasanlsnisitaa lsiagaidu:

NFIVUHUUNTUANE

wosnsel [WIAa Ph.D. (Nursing)"’
gnayan AuAlssanaln Ph.D. (Public Health)’
u@ile g1 Ph.D. (Nursing)’
J3m AuAWIYAIHa (N.1.)°
unAntang

unin maumaﬂmmuauaﬂ Lﬂunaummswmmﬂmmmmmﬂwmﬂﬁ%ﬂ T,ﬂil&laﬂ‘le}mw
fefamsanaannandaiie mml,l,muiwmﬂmmua u,avam'samwmqmﬂammaLum
Fedanalwiiamsanassuaimsiminiaseme LWNﬂ'J’mLﬂElxiGlE]ﬂ’]iLﬂﬂﬂ’]’JuWQWQ was
mmaammluwmma e saiteaiunmznandailates laus AMEWLANMS
mssmauidass lsnidaseha uavmsiinanssumementas msdadalaia-19 nse AuAIZaNLEY
LLaymsamﬂwaﬂﬂimﬂuﬂamLuaamﬁmm mmaslwmsamLaﬂmaﬂmmuammuaﬂmmm
°luwa\1msmuﬁmummitﬂ,umsﬂsummqaﬁmmamaa Tusvendamsania msuauiin
ANNiIRE MIBNNINTTHNIMBUAE £M5 AU LULNEINe aamwumwmamma
MM maﬂmmuauaﬂ wgﬁmwmakmamﬂﬂumﬁmﬂswvmqLﬂuwmu iisenn
mMsNassmIMsEess miilsaGEesinuvaalsa wazanunzua wihilagiuazdin
°1umwnmﬂw1ﬂauuauumLﬂuum‘nmaamamsmtaumﬂuﬂgwmw wendngIUAERU

m’sumaﬂa’mmauawmmsmmwa‘[mm 19°1uwmmzmLﬂﬂlswaﬂmﬂﬂﬂmaﬂatmmnﬂ

'JGIE]II‘S‘”ENF] L‘W?)E]ﬁ‘UWEIﬂWiLﬂﬂﬂTJ manamLuauaﬂmwmmsmmwa‘[mm 19 e
ﬂi”U?UﬂTiWHWﬁN‘SiOﬂ']WiuNENa']EI'V]Lﬂﬂl‘i"flﬂilE]'IWEI‘ZNEl'lﬂElﬂﬂluaﬂ'l‘HﬂNﬂiaﬂﬂul’iﬂWQ
IG’IEILuuﬂﬁiﬂiwLNu%WQﬂWSWEﬂUTa msmta‘m]uw LAZNAAWSMUFTNTIOMNNINMNE

'iIILLUUﬂ’lTJﬁ)EI ﬂ'l‘iﬂﬂ‘lzl’]ul,ﬂuﬂ'l‘i'milLﬁﬂﬂimﬂﬂ‘lﬂ’]

/AHUNTITY NaNMIBENUIENBUMENINFAN 2 Y e 1 Wuwemaang 84 U
Lﬂtllswaslmﬂslu,avlml;znmﬂslaﬂiuamuﬂummﬂulswwqmunm 13 ¥ ns@idnmsed 2
LﬂuLWﬂ"Zﬂﬂmt’l 62 1 Lﬂﬂlwaﬂmﬂﬂuavlmmmﬂﬂaﬂuamuaumamulwwqmenumunm
7 U @aNUUURNE mvmtwmﬂiﬂ‘umﬂmuaqmnuﬂavavmsmmimmma‘lmm 19 AanNU
wasilemuEesdemmzanandutiieraelusseulndidsty udmnmsiuimnmsindalaio-19

L 197158 AMENENLIBMTNT NI INGIBEW AL UAIUNWIHNE G IINIATNNTUTING
245,1”71537/;/1‘15{7_/5 50419 E-mail: Phatcharaporn.wha@hcu.ac.th

‘919196 [SUSHUNEIIATINIBUA AQILUNTNEFMENS I NWENIATINIBUG NI INENFeNIng
1SaNMENTINITETARIIN AAEWEILIBATNT NNIINBENDTNAU Fupaiiia

“unInanen amué’wmamul?ﬁﬁa uunys

334

NINITINMINEIWD U1 41 AUUT 2 insgu-Agureu 2569



Phatcharaphon Whaikid et al.

1ﬂumim'mﬂ@niawaqmimﬂmaLﬂumuwmwaqmsmﬂmuawmwmuﬂﬂm um'sﬂ'svmu
AMNLEBILAEIMENANA L BB ‘[mﬂmnm%msmmama mnuaaﬂmmmummvm
Iﬂﬂﬂmuwwqwuﬂwunwavﬂaﬂumauammuama U a.6. 2019 MIUssdumMImMIwenuIaeLiy
Usuiiuemuudiusseandutie UBTENTINNINNY umswmm‘[ﬂmmuﬂuwamsamw
LLUUHWG’]‘UTM’]‘UW TagUseaunuserInneIua "‘NL‘IJ‘LJN’J‘-'\)EILLE\ Uﬂmnsmuawﬂmiu
fwnende msWuWammmwﬂi“ﬂaumﬂ msaaﬂmaqmﬂLmﬂmmmmﬂmmmﬂa Mseln
NHEIBEMILAY uazMsaanmaIMeLiialfinaNuas e dUamvas 3 a5 Mmssams
MULAZINMSUUMS LA SUNGINUBENL NN DAL SLESN U S Tmﬂimuﬂi“mumsmu
1.2 n¥u/AlanSuueshviinga/Su m‘mLtamm’mmﬂwmmaammmuaqmﬂamasu
mmamauawaqmsﬂgummuiﬂmﬂm aNuUspnNy wag mmmmuammmsma
BRI L'Jmmi‘NuV\Iawmw Toonsaidneii 1 msm‘[ﬂmmuﬂuw ‘luwmmﬂsmﬂm&m 2
lailahsinuas mmunmmﬂsummmuﬂﬂm Nmimmmmmmmiu 4 manm Tawn T1:
3 L aundImseaiEelaio- 19, T2: msmmmumaw 19, T3: ﬂaumiWuwsmmLuum% o
Waen T2 uay T4: msﬂmmwmm*sﬂuw mulﬂumsaLmumﬂsﬂumﬂmvmwmm
(cross—case analysis) LR AN AN BULALAMNUANMIIBINNE NN AN BB AT WS

Hansany lumseamuni 4 ranan nsdidnnd 1 Hidusaviisariu 26.5, 23.5,
25.5 LAY 27.0 LWUALNAT MUSIOU; wseudiawnu 15.5, 10.85, 11.3 wae 19.5 Nlansu
MUBIAU; AZUUUTNITONWNNMNLYIINUY 17.4, 20.91, 12.00 U8z 10.71 mNaIGU
Toaaniiinandaiialaseneauszenad (Appendicular Skeletal Muscle Index, ASMI) # T1
Waz T4 Whivy 6.74 U8z 7.56 Alandu/a? muaneu nsdianni 2 fiduseutiashiu 28.5, 28.0,
28.5 WAz 28.0 WUMNAT MNAIOU; waTulawnAy 16.0, 17.5, 16.0 waz 10.5 Nlansu
MINSIAU; AUUUTNITOMNNMAWINY 19.08, 22.33, 20.55 Waz 27.95 MINSIOU
Toamanilnanduiialasesediuszensd # T1 waz T4 Whiy 6.30 wat 5.55 Alansu/ae
MNAU

ADLFUBILUL miﬁﬂmL%Qﬂiﬁﬁﬂmﬁ%iﬁlﬁuﬁqmmﬁwﬁ’mwmmiﬁ’ﬂﬂimmav
maﬂamLuauaaiﬂﬂwmmaimwﬂ Budumevasmsaaielain-19 Togwzluggaany
fifenunzinamadanm amuﬂummﬂulwwqmmsamLasumsWuWElmsnmw Tmsmsnnms
MIpRNMAINEY ﬂﬂ'ﬁLﬂiNIﬂﬁu’lﬂ'l’i WazMSMNUTINNULBITINEVEN TN MsWEIIA
msmLuumsﬂsumummmuammaLum m‘mmmumsﬂLLaV\IuWG?lmwsmuﬂﬂa wazmsuseiiiy
amsamwmqmﬂLwaa\uasumsvxlwlawmwl,l,auﬂaqnumsamaﬂiusw g28m MsAnwAsaaall
MsRmsfnmuAMIMssamannnanduietasvdamsanidalein-19 safiussuy
Tusnudunasasauliiid

Journal of Thailand Nursing and Midwifery Council 2026; 41(2) 332-351

Manw AMzananduLiietas Mendimsinzelain-19 wmﬂﬂlimﬂmﬂﬂ GEARIE
amuﬂummﬂulwwq

Tuilesu 24 5.0. 68 Suiudlaunanuea 15 3.0, 69 Tunsudnuw 24 1.0. 69

Journal of Thailand Nursing and Midwifery Council Vol. 41 No.2 April-June 2026 335



Sarcopenia After COVID-19 Infection and Rehabilitation in Former Homeless Older Adults Residing in Supportive Housing:

A Case Study Research

Introduction

Coronavirus disease 2019 (COVID-19)
infection induces a severe inflammatory and catabolic
state that adversely affects skeletal muscle health.'
Elevated levels of inflammatory cytokines,
prolonged immobilization,” and hospitalization
contribute to accelerated muscle protein breakdown
and the development of sarcopenia, particularly in
older adults.’”® Even short periods of bed rest during
acute illness have been shown to result in substantial
muscle loss,’ while longer hospital stays are strongly
associated with malnutrition and functional
decline.” During the post-acute phase of COVID-19,
many survivors experience persistent malnutrition,
reduced physical activity, fatigue, and neuropsychiatric
symptoms, all of which further exacerbate muscle
loss and impair recovery.®® Collectively, these
post-COVID-19 sequelae place older adults at high
risk for prolonged sarcopenia and delayed functional
restoration.

Sarcopenia is a progressive geriatric
syndrome characterized by declines in skeletal
muscle mass, strength, and physical performance, '
and is associated with functional impairment,'’
poor quality of life,' and increased mortality."
Older adults are particularly susceptible to sarcopenia
due to age-related physiological changes, chronic
inflammation, multimorbidity, and reduced physical
activity, placing this population at an inherently
high baseline risk for muscle loss.'* Older adults
with a history of homelessness represent a particularly

vulnerable population with heightened susceptibility

to frailty and muscle loss. Long-term exposure to
unstable living conditions, chronic malnutrition,
multimorbidity, and limited access to healthcare
services contributes to cumulative physiological
decline and increased risk of sarcopenia.'*™*

The prevalence of sarcopenia was 38.1%
among institutionalized older adults, while systematic
reviews indicate that the prevalence in long-term
care facilities ranged from 17.7% to 73.3%,
reflecting the substantial burden of sarcopenia

.. . . 17,18
in institutional settings.

Among those with
COVID-19, the prevalence of sarcopenia has been
reported to be as high as 48.7%, underscoring the
substantial impact of SARS-CoV-2 infection on
skeletal muscle health.'® Previous studies conducted
among former homeless older adults living in
supportive housing have reported that as many
as 71.2% had possible sarcopenia, indicating
a substantially higher burden of muscle loss in
this socially vulnerable population.”® Even after
transitioning into institutional supportive housing,
many former homeless older adults continue to
experience persistent health vulnerabilities, including
frailty, physical inactivity, and functional limitations.
Institutional living environments may also impose
structural constraints on daily physical activity and
nutritional autonomy, thereby further exacerbating
muscle deterioration.

Moreover, it is essential to consider that
supportive housing operates as a closed institutional
system, which poses significant challenges to

infection prevention. Unlike community settings
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where social distancing can be implemented as
a fundamental protective measure against
COVID-19, such strategies are difficult to achieve
within the physical and structural constraints of
institutional living environments. Consequently,
these conditions substantially increased the risk of
COVID-19 transmission among older homeless
adults. During the severe COVID-19 outbreak,
all older adults of the Home for the Destitute in
Nonthaburi Province were infected with COVID-19,
further amplifying their risk of post-infectious
sarcopenia.

This supportive housing is a closed residential
institution with communal living and high population
density. The facility comprises seven dormitories
including 530 residents, with approximately 25%
of residents aged =50 years. During the COVID-19
situation in 202 3, no structured physical activity or
exercise programs were implemented, movement
between dormitories was restricted, and food
access was limited depending limited food budget.
These conditions reduce mobility and nutritional
adequacy, increasing the risk of physical decline
and sarcopenia compared with older adults in
the general community.

Despite the heightened risk of COVID-19
transmission within closed institutional settings,
supportive housing also provides environments
that may facilitate access to care and rehabilitation
once acute infection has resolved. However,
evidence regarding post-COVID-19 sarcopenia

and recovery trajectories in former homeless

older adults remains limited. Given its close
association with functional decline and intrinsic
capacity, sarcopenia is highly relevant to the Integrated
Care for Older People (ICOPE) framework. The
Integrated Care for Older People program, developed
by the World Health Organization (WHO), aims
to promote healthy aging through integrated,
person-centered care and has been implemented
among community-dwelling older adults in various
settings.”’ Therefore, early identification and
appropriate management of sarcopenia in vulnerable
older adults are of critical importance. Nurses play
a critical role in the early identification and
management of sarcopenia in institutional and
community care. Nurse-led screening, functional
assessment, care coordination, and rehabilitation
monitoring can support supportive housing staff in
implementing structured exercise and nutritional
interventions for older adults at risk of sarcopenia.
Standardized screening and diagnostic approaches
are therefore essential for early detection and
management. The Asian Working Group for
Sarcopenia (AWGS) 2019 consensus provides
widely accepted criteria for identifying sarcopenia
in Asian populations.®”

However, most previous studies have focused
on sarcopenia among community-dwelling
older adults or nursing home residents. Evidence
regarding sarcopenia among former homeless older
adults residing in supportive housing remains
extremely limited, and to our knowledge, studies
describing post-COVID-19 sarcopenia and
rehabilitation in this population are scarce in

Thailand.
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Beyond screening and diagnosis, strategies
to delay the progression of sarcopenia, where
possible, may reverse muscle decline. Current
evidence emphasizes the role of multimodal
programs, particularly resistance exercise combined
with adequate protein intake and nutritional
optimization, in preserving muscle mass, strength,
and physical performance among older adults. These
programs are especially critical for vulnerable
populations, in whom delayed rehabilitation may
exacerbate muscle decline. Therefore, a screening
and management system was developed in the
supportive housing, Nonthaburi Home for Destitute,
through multidisciplinary approaches. This study
is a part of this newly developed system, with aims
to promote rehabilitation from COVID-19 and
delay progressions of sarcopenia among older

adults residing in this supportive housing.
Objective

To describe the progression of sarcopenia
following COVID-19 infection and the rehabilitation
in former homeless older adults residing in supportive
housing, with emphasis on nursing assessment,

rehabilitation care, and functional outcomes.
Conceptual Framework

This case study is conceptually informed
by the integration of the Asian Working Group
for Sarcopenia (AWGS) 2019°* consensus and
the World Health Organization’s Integrated Care
for Older People (ICOPE) framework. The AWGS

criteria were applied to guide the screening and

clinical assessment of sarcopenia, including
evaluation of muscle strength, muscle mass, and
physical performance. These standardized criteria
provide a structured approach for identifying
possible sarcopenia and monitoring changes in
muscle function among older adults.

The integration of AWGS diagnostic criteria
and the ICOPE framework provides a comprehensive
approach for early identification, assessment, and
management of sarcopenia among vulnerable older

adults residing in institutional care settings.
Methodology

Study Design and Setting

This study employed a descriptive case study
design guided by the methodological approach
of Yin®® This study was conducted in a public
supportive housing facility (Home for the Destitute)
in Nonthaburi Province, Thailand, which provides
long~-term residential care and health support services
for socially vulnerable older adults, including those
with a history of homelessness. The facility does
not have permanently stationed nursing personnel;
therefore, health monitoring and rehabilitation
activities were implemented through collaboration
between supportive housing staff and the research
team.

Case Identification and Inclusion Criteria

The cases included in this report were
purposively selected from residents living in the
supportive housing facility. Selection was based on

clinical relevance and the presence of sarcopenia-

338 NINITINMINEIWD U1 41 AUUT 2 insgu-Agureu 2569



Phatcharaphon Whaikid et al.

related indicators following recovery from
COVID-19 infection. The inclusion criteria were
as follows: (1) older adults aged > 50 years residing
in the supportive housing; (2) history of COVID-19
infection during the institutional outbreak period;
(8) evidence of sarcopenia based on screening
assessments recommended by the AWGS; (4)
availability of follow-up data before and after
participation in a structured rehabilitation program.

Potential cases were identified through routine
health monitoring conducted by the researchers as
part of a health surveillance initiative to screen
residents for post-COVID-19 functional decline
and sarcopenia risk.

Participant Selection

The two cases were purposively selected
to represent contrasting conditions (rehabilitation
participation vs. non—-participation ), consistent with
the replication logic of a multiple-case study design.
This approach allows comparison of outcomes across
cases within a similar contextual environment.

Case 1 was an 84 -year-old Thai male with
a 13-year residency in supportive housing and
a prior history of homelessness. This case was
purposively selected as the individual exhibited
clinical manifestations of sarcopenia following
recovery from COVID-19. The subsequent
implementation of a structured rehabilitation
program within the supportive housing facility provided
a unique opportunity to examine the progression of
sarcopenia and the efficacy of functional recovery

interventions within an institutional care setting.

Case 2 was a 62-year-old Thai male with
a 7-year residency in the same supportive housing
facility and a prior history of homelessness. This
case was purposively selected for comparison based
on similar exposure to COVID-19 infection and
comparable baseline risk of sarcopenia, but did not
participate in the structured rehabilitation program.
The inclusion of this comparison case enabled
examination of contrasting clinical trajectories
within a similar contextual setting.

Sarcopenia Assessment

Sarcopenia screening and diagnosis were
conducted according to the Asian Working Group
for Sarcopenia (AWGS) 2019 consensus criteria.
Muscle strength was assessed using handgrip strength,
with cut-off values of <28 kg for men indicating
low muscle strength. Physical performance was
evaluated using standardized functional assessments,
including gait and chair-stand tests. Muscle mass
was estimated using the appendicular skeletal
muscle mass index (ASMI). In addition, sarcopenia
risk was assessed using the Mini Sarcopenia Risk
Assessment (MSRA) questionnaire.>

To facilitate early detection in community
and institutional settings, the AWGS recommends
screening tools such as calf circumference (<34 ¢cm
for male), the SARC-F questionnaire (score =4 ),
and the SARC-CalF questionnaire (score =11).
The clinical diagnostic and screening criteria based
on the AWGS 2019 consensus are summarized in

Table 1.
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Table 1. Clinical Diagnostic and Screening Criteria for Sarcopenia Based on the AWGS 2019 Consensus

Main Screening Lean muscle Muscle function
Consensus L. L.
eroup Cl‘lt(?l‘.la Sarcol.)ema risk mass Muscle Physical performance
definition either ASMI: strength (Screening either)
Sarcopenia Low ASMI  No DXA: Gait speed SPPB 5-time
plus low <7.0 kg/m® <28 kilograms 6-mwalk <9 point chair
Physical for men (Kg) formen  <1.0 meter/ forboth stand
performance <5.4 kg/m® <18 kilograms second for menand =12
or Muscle forwomen  (Kg) for bothmen  women  seconds
strength women and women
BIA:
<7.0 kg/m’
for men
<5.7 kg/m’
for women
Possible Sarcopenia 1. CC
sarcopenia  risk and low <34 cm for No <28 kilograms 6-m walk <9 point =12
(Community Physical men (Kg) formen  <1.0 meter/ forboth seconds
vs hospital ~ performance <33 cm for <18 kilograms  second for men and
settings) or Muscle women (Kg) for bothmen  women
strength 2. SARC-F women and women
(=4)
3.SARC-CalF
(=11)

Abbreviations: AWGS = Asian Working Group for Sarcopenia; ASMI = appendicular skeletal muscle mass

index; DXA = dual-energy X-ray absorptiometry; BIA = bioelectrical impedance analysis; SPPB = Short

Physical Performance Battery; SARC-F = Strength, Assistance in walking, Rising from a chair, Climbing

stairs, and Falls; SARC-CalF = SARC-F combined with calf circumference; CC = calf circumference.

Instruments

Several standardized instruments were used

to assess sarcopenia risk, muscle strength, physical

performance, and muscle mass in accordance with

the AWGS 2019 recommendations.

Sarcopenia Screening: Initial screening was

performed using calf circumference and the Mini

Sarcopenia Risk Assessment-5 (MSRA-5)

questionnaire. Calf circumference was measured

340

at the widest part of the leg using a non-elastic
tape with the participant in a seated position and
the knee flexed at 90°. According to AWGS 2019,
a value of <34 cm in men indicates an increased
risk. The MSRA -5 was further utilized to evaluate
nutritional status and clinical history, where lower
scores signify a higher risk of sarcopenia

Muscle strength: Muscle strength was

quantified using a handgrip dynamometer. The
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participants performed the test in a standing
position, with the arm fully extended to the side.
The assessment consisted of two trials, with a brief
rest interval between attempts. The maximal value
was recorded, with <28 kg defining low muscle
strength in men.

Physical performance: Functional mobility
was evaluated using the 6-meter walk test and
the 5-time sit-to-stand (5TSTS) test. Impaired
performance was defined as a gait speed of <1.0
m/s or a 5TSTS duration of >12 seconds. All tests
were conducted under strict supervision to ensure
participant safety.

Muscle Mass Assessment: Skeletal muscle
mass (SMM) was estimated using a Bioelectrical
Impedance Analysis (BIA) device. The SMM was
calculated based on the following validated
predictive equation:

SMM = [0.401 x 2 | 4 (3.825 x
gender) — (0.071 x Age ) + 5.102

(Where Gender = 1 for male, Age is in
vears, Height in cm, and Resistance in Q)
Subsequently, the Skeletal Muscle Mass

Index (SMI) was derived by normalizing SMM
SMM

for height: SMI = Height"

According to the AWGS
2019 criteria, low muscle mass was defined as an

SMI of <7.0 kg/m? for men.*
Data Collection and Clinical Timeline

This case study employed a longitudinal data

collection framework, capturing metrics at four

distinct milestones: 3 months post-infection (initial
assessment) (T1), 1-year post-infection (interim
follow-up) (T2), pre-rehabilitation program (T3),
and post-rehabilitation program (following the
3-month rehabilitation) (T4). This multi-point
monitoring allowed for a comprehensive analysis
of the participant’s clinical trajectory. All assessments
were performed by trained personnel utilizing
standardized protocols to ensure maximum

measurement accuracy and longitudinal consistency.
Multidisciplinary Rehabilitation Program

Following the diagnosis of sarcopenia,
a structured 3-month multidisciplinary program
was implemented, focusing on the synergy
between physical stimulus and nutritional support.

Multi-modal Exercise Protocol: The participant
engaged in a supervised exercise regimen three
times per week. Each 60-minute session followed
a Progressive Resistance Training (PRT) model
using body weight and resistance bands. The protocol
comprised ten specific movements targeting major
muscle groups, including the Seated Shoulder
Press, Band Pull-Apart, and Seated Row. Each
exercise was performed in three sets of 10 repetitions,
with a 1-2-minute rest interval between sets to
optimize muscle hypertrophy and recovery.

Nutritional Management: To counteract
age-related anabolic resistance, a high-protein
dietary plan was prescribed. The target protein

intake was set at 1.2 g/kg body weight/day. A key
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strategy involved the even distribution of protein
across three main meals to maximize 24-hour
muscle protein synthesis.

Coordination and Safety: The program
was overseen by nursing staff in collaboration with
supportive housing personnel. This multidisciplinary
approach ensured strict adherence to the protocol

and participant safety.
Data Analysis

Data analysis was primarily descriptive at
the individual level. Clinical indicators measured at
four time points, including muscle strength, physical
performance, and muscle mass, were examined to
illustrate changes over time in the primary case
who participated in the rehabilitation program.
In the cross-case analysis, data were described
to highlight similarities and differences in
sarcopenia-related indicators between Case 1, who

underwent rehabilitation, and Case 2, who did not.
Ethics Approval and Consent to Participate

Ethical approval for this case study was
obtained from the Institutional Review Board of
the Faculty of Medicine, Ramathibodi Hospital,
Mahidol University (COA. MURA2022/690
and MURA2026/40). Written informed consent
for participation and publication was obtained from
the participant. All procedures were performed in
accordance with the Declaration of Helsinki, and

confidentiality was strictly preserved.

Results

Case 1: Rehabilitation Participant Following
the occurrence of SARS-CoV-2 infection within
the supportive housing setting, an 84 -year-old former
homeless man had been residing in a supportive
housing facility for 13 years. His medical history
included hypertension and gout. He had a documented
history of COVID-19 infection. After clinical
recovery from COVID-19, post-infection screening
was newly implemented within the supportive
housing facility as part of an initiative to establish
systematic health monitoring, including screening
for sarcopenia.

The initial post-COVID-19 assessment
revealed reduced calf circumference, measuring
26.5 cm, along with decreased muscle strength
and physical performance. Handgrip strength was
15.55 kg, the physical performance score was
17.4, and the appendicular skeletal muscle mass
index (ASMI) was 6.74 kg/m>. Based on these
findings, the participant was classified as having
possible sarcopenia according to AWGS criteria.

At the 1-year follow-up, calf circumference
had decreased to 23.5 cm, handgrip strength declined
to 10.5 kg, and the physical performance score was
20.91. According to the AWGS 2019 criteria,
the participant continued to be classified as having
possible sarcopenia. Due to contextual constraints
within the community-based supportive housing

setting, advanced body composition assessment

342 NINITINMINEIWD U1 41 AUUT 2 insgu-Agureu 2569



Phatcharaphon Whaikid et al.

tools available in hospital settings were not feasible
for use at this follow-up.

In response to the persistent risk of sarcopenia
identified during follow-up, a structured intervention
was initiated. Baseline reassessment was conducted
prior to the intervention, including evaluation
of sarcopenia risk using the Mini Sarcopenia Risk
Assessment (MSRA) questionnaire. The MSRA
score was 22, indicating a high risk of sarcopenia.
At this point, calf circumference had decreased to
25.5 cm, handgrip strength declined to 11.3 kg,
and the physical performance score was 12. The
prolonged period of physical inactivity was largely
attributable to COVID-19-related restrictions,
during which organized exercise and routine
activities were suspended for over 1 year. Accordingly,
an intervention plan was collaboratively developed
with relevant stakeholders to maintain muscle
function and, where possible, promote recovery
from sarcopenia.

Program planning and implementation were
conducted in collaboration with stakeholders within
the supportive housing facility. As part of the recovery
process, daily resistance exercise sessions were
introduced, conducted every day from 8:30 to
9:30 a.m. under supervision within the supportive
housing setting. The patient subsequently participated
in an intensive rehabilitation program for four
weeks. The program included mobility training,

muscle strengthening, balance training, coordination

exercises, and gait training. In addition, a resistance
exercise program specifically recommended for
older adults with sarcopenia was implemented.
The exercise regimen was performed three times
per week, consisting of three sets of 10 repetitions
per exercise, with a 120-second rest period between
sets and 4 minutes between exercises.

A multidisciplinary approach was adopted
through collaboration with supportive housing staff
and other stakeholders. Nutritional management
focused on optimizing dietary intake and protein
supplementation, including protein sources derived
from on-site fish farming. Adequate protein intake
was emphasized as essential for muscle function,
with a target of 1.2 g/kg/day, evenly distributed
across all meals.

Following the rehabilitation intervention,
the participant demonstrated continuous clinical
improvement, including increased muscle strength,
improved balance, and full independence in
activities of daily living (ADL). Functional
assessments showed improvement in physical
performance, with a score of 10.71. Handgrip
strength increased to 19.5 kg, calf circumference
increased to 27 cm, and the appendicular skeletal
muscle mass index (ASMI) improved to 7.56 kg/m”.
The patient continued to engage in regular exercise
under staff supervision using a structured resistance

exercise program, as illustrated in Figure 1.
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Residi ( 8: years,) o e Inflammation (IL-6, TNF-COL)

B Risk e Physical inactivity / bed rest
(13 years) >

e Post-COVID fatigue
e Malnutrition / low protein intake
e Advanced age & comorbidities

e Comorbidities: HT, DLP, Gout

COVID-19 Infection

e Systemic inflammation
e Reduced mobility

e Social vulnerability

e Calf circumference |
e Handgrip strength ¢
e Physical performance !

e ASMI (kg/m*)!

e Calf circumference |
e Handgrip strength |
e Physical performance |

Pre-Rehabilitation Assessment Program (12weeks) Post-Rehabilitation Assessment

e Calf circumference | e Resistance exercise (3x/week) e Handgrip strength 1

e Handgrip strength ! e Balance & gait training e Calf circumference 1

e Physical performance | e Protein intake 1.2 g/kg/day e ASMI?t

e MSRA: High risk e Multidisciplinary collaboration e Physical performance 1
e Resistance exercise (3 day/week) e Independent ADL

e Balance & gait training
e Protein intake 1.2 g/kg/day
e Multidisciplinary collaboration

Figure 1 Clinical pathway of post—COVID-19 sarcopenia assessment and rehabilitation
in former homeless older adults
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Case 2: Non-Participant

A 62-year-old Thai male with a 7-year
history of residence in the same supportive housing
facility and a prior history of homelessness was
included for comparison. He had a confirmed history
of COVID-19 infection during the same institutional
outbreak period. Initial post-COVID assessment
showed a calf circumference of 28.5 cm, handgrip
strength of 16 kg, physical performance score of
19.08, and ASMI of 6.30 kg/m?. At the 1-year
follow-up, calf circumference was 28 cm, handgrip
strength was 17.5 kg, and physical performance
score increased to 22.33. Prior to the rehabilitation
phase, the participant remained at high risk of

sarcopenia (MSRA = 22), with calf circumference

of 28.5 cm, handgrip strength of 16 kg, and physical
performance score of 20.55. The participant did not
engage in the structured rehabilitation program and
remained largely sedentary. At the post-rehabilitation
time point, handgrip strength was 10.5 kg, physical
performance score was 27.95, and ASMI was 5.55
kg/m?. The participant became wheelchair-dependent.

Cross-Case Comparison

Both cases had a confirmed history of
COVID-19 infection and comparable baseline risk
for sarcopenia, as indicated by identical MSRA
scores at the pre-rehabilitation assessment. Key
contextual and clinical characteristics of both cases

are summarized in Table 2.

Table 2 Determinants of Sarcopenia Progression: A Comparative Summary

Comparative Factors

Case 1: Active Rehabilitation

Case 2: Passivity and Inactivity

Age 84 years (Older)
Institutionalization
COVID-19 History
Exercise Intervention

13 years
Confirmed

Protein Nutrition

Clinical Progression Fully Independent

Structured Progressive Training
Optimized (1.2 g/kg/day)

62 years (Younger)

T years

Confirmed

Declined to Participate
Optimized (1.2 g/kg/day)
Wheelchair-Dependent

Despite differences in age and duration of
institutionalization, both participants were exposed
to a similar supportive housing environment. However,
differences in participation in the rehabilitation
program were observed. Following the program,
the two cases demonstrated contrasting clinical
trajectories. Case 1, who participated in the
structured rehabilitation program combined with

adequate protein intake, showed improvement in

muscle strength, physical performance, muscle mass,
and functional independence. In contrast, Case 2,
who did not participate in the rehabilitation
program, exhibited progressive deterioration in
sarcopenia-related indicators and became
functionally dependent. Detailed changes in
sarcopenia indicators across time points for both

cases are presented in Table 3.
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Table 3.

Pre- and Post-Rehabilitation Assessment Outcomes Following COVID-19 Infection:

Comparison of Sarcopenia Indicators Between Two Cases

Time Points / Cases Parameter (Reh(;?)?ﬁt;tion) (Non %:‘iiczipant)
T1: Post-COVID (8m) MSRA score NA NA
Calf Circumference (cm) 26.5 28.5
Handgrip Strength (kg) 15.5 16
Physical Performance (Score/Time) 17.4 19.08
ASMI (kg/m®) 6.74 6.30
T2: Follow-up (1y) MSRA score NA NA
Calf Circumference (cm) 23.5 28
Handgrip Strength (kg) 10.85 17.5
Physical Performance (Score/Time) 20.91 22.33
ASMI (kg/m?) NA NA
T3: Pre-rehabilitation =~ MSRA score 22 22
Calf Circumference (cm) 25.5 28.5
Handgrip Strength (kg) 11.3 16
Physical Performance (Score/Time) 12 20.55
ASMI (kg/m®) NA NA
T4: Post-rehabilitation MSRA score 22 22
Calf Circumference (cm) 27 28
Handgrip Strength (kg) 19.5 10.5
Physical Performance (Score/Time) 10.71 27.95
ASMI (kg/m®) 7.56 5.55

Discussion

This case study describes the onset and
progression of sarcopenia following COVID-19
infection in two former homeless older adults
residing in supportive housing and highlights
differences in functional trajectories between a case
that participated in a structured rehabilitation
program and a comparison case that did not. The
findings underscore the vulnerability of socially

disadvantaged older adults to post-COVID-19

sarcopenia and demonstrate the potential role of
supportive housing as a setting for recovery and
rehabilitation.

COVID-19 infection is known to induce a
profound inflammatory and catabolic response,’
characterized by elevated cytokine levels, prolonged
immobilization, and nutritional deterioration,>*
all of which contribute to accelerated skeletal

muscle loss. In older adults, these effects are

further amplified by age-related inflammation and
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reduced physiological reserve. Consistent with
previous studies, both cases in this study
demonstrated sarcopenia-related features following
COVID-19 infection, including reduced muscle
strength and impaired physical performance. From
a pathophysiological perspective, post-COVID-19
sarcopenia may result from a combination of
systemic inflammation, prolonged physical
inactivity, and inadequate nutritional intake.
Persistent inflammatory activation and immobilization
can accelerate muscle protein breakdown, while
insufficient energy and protein intake may impair
muscle protein synthesis and muscle repair. In older
adults, these mechanisms occur in the context
of age-related anabolic resistance and reduced
physiological reserve, increasing susceptibility to
rapid declines in muscle strength and functional
performance. Previous studies have similarly described
post-COVID-19 sarcopenia as a multifactorial
condition driven by inflammation, inactivity, and
malnutrition among older adults recovering from
COVID-19.%*%

Importantly, these cases highlights the multiple
constraints inherent to the lived experience of former
homeless older adults residing in supportive housing,
where daily activities and nutritional intake are largely
governed by institutional routines. Despite these
limitations, supportive housing served as more than
a residential environment, functioning as a practical
platform for post—COVID-19 rehabilitation.
Collaboration between the multidisciplinary team

and supportive housing staff enabled early

identification of sarcopenia, individualized exercise
planning, nutritional support, day-to-day supervision
of rehabilitation activities, and ongoing monitoring
of functional changes within the supportive housing
setting. These integrated interventions may help delay
disease progression and maintain muscle function
in sarcopenia, consistent with previous analyses
demonstrating the effectiveness of combined exercise
and nutritional strategies.”” In addition, prior evidence
suggests that nutritional supplementation, particularly
when adequately protein-rich, may further enhance
the benefits of exercise-based rehabilitation.*®
Such integrated care approaches are highly relevant
for formerly homeless older adults, who often
experience fragmented healthcare access and
delayed rehabilitation.

The more favorable functional trajectory
observed in the rehabilitation case may be explained,
in part, by the physiological effects of combined
resistance exercise and nutritional support. Resistance
exercise stimulates neuromuscular activation and
muscle protein synthesis, thereby improving muscle
strength and physical performance. When combined
with adequate protein intake, these interventions
may enhance anabolic recovery and support
improvements in mobility, balance, and activities
of daily living. Recent systematic reviews have
consistently reported that resistance-based or
multicomponent exercise programs improve muscle
strength and functional performance among older
adults with sarcopenia, particularly when combined

with appropriate nutritional strategies.”” In the present
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report, the contrast between the two cases suggests
that structured rehabilitation within supportive
housing may have contributed to better preservation
or recovery of muscle-related function, although
causal inference cannot be established from this
design.

Existing literature on post-COVID-19
sarcopenia has primarily focused on hospitalized®*
or community-dwelling older adults.*® In contrast,
evidence regarding sarcopenia recovery trajectories
in formerly homeless populations remains scarce.
This study adds novel context-specific evidence
by suggesting that structured rehabilitation and
nutritional support delivered within a supportive
housing setting may support functional recovery,
even among individuals with longstanding social
and health vulnerabilities.

These cases also highlight the importance of
clearly defined personnel roles in resource-limited
institutional settings. Although no permanently
stationed nursing personnel were available within
the facility, a practical care model was implemented
through collaboration between the research team,
supportive housing staff, and other relevant
professionals. In this context, nursing expertise
contributed to the design of screening procedures,
functional assessment, goal setting, care coordination,
and rehabilitation monitoring, while supportive
housing staff provided daily supervision of exercise
activities and monitored functional changes
during routine care. Previous studies have

emphasized that multidisciplinary collaboration

and rehabilitation—nutrition approaches are essential
components of effective sarcopenia management
in older adults, particularly in settings with limited
healthcare resources.”"*

This study has several limitations. Given
the limited number of cases, the findings cannot be
generalized. Information on Integrated Care for
Older People (ICOPE) assessment was only

partially reported. Moreover data on protein intake

monitoring were not reported in this study.
Clinical Implications and Policy Insights

The findings of this study provide important
clinical and policy insights for the management of
sarcopenia in vulnerable older adults residing in
institutional or supportive housing environments.
Early identification of sarcopenia following COVID-19
infection is critical, as delayed detection may lead
to progressive functional decline and loss of
independence. Simple screening tools such as handgrip
strength, calf circumference, and functional performance
assessments may facilitate early detection in
resource-limited settings. Integrating routine
sarcopenia screening into health monitoring systems
within supportive housing facilities may help identify
high-risk individuals and support timely rehabilitation
interventions.

Future research should examine longitudinal
outcomes of post-COVID-19 sarcopenia among
institutionalized older adults, particularly those residing
in supportive housing or other resource-limited

environments. Long-term follow-up studies are
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needed to evaluate the sustainability of rehabilitation
outcomes and the progression of sarcopenia over
time. In addition, future studies should investigate
feasible implementation models for routine sarcopenia
screening in supportive housing facilities and explore
effective rehabilitation strategies that can be delivered

in settings with limited healthcare resources.
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