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Abstract

Background: The pathophysiologic mechanisms and etiology of sarcopenia are still incompletely
understood, Inflammation plays an important role in the development of sarcopenia. The Neutrophil
Percentage-to-Albumin Ratio (NPAR) represents an innovative indicator that reflects inflammatory
response and immune condition. The present investigation seeks to examine the correlation between
NPAR and sarcopenia, providing novel insights into sarcopenia prevention and risk assessment.

Methods: We analyzed 8851 patients with sarcopenia from the National Health and Nutrition
Examination Survey (NHANES) database for the period 2011-2018. We used multivariate weighted
logistic regression analysis, smoothed curve fitting, and subgroup analysis to explore the association
between NPAR and sarcopenia.

Results: We found a significant positive correlation between the NPAR index and the risk of
sarcopenia. Across all models, a rise in the NPAR index was notably linked to an elevated sarcopenia
risk (P<0.0001). In the fully adjusted model, this connection remained robust, with an OR of 1.29
(P<0.0001). The correlation was particularly pronounced in men, individuals who were divorced,
separated, or widowed, and those with emphysema. The smooth curve fitting analysis indicated a
linear relationship between NPAR and sarcopenia prevalence.

Conclusions: The findings underscore a notable correlation between NPAR and sarcopenia
prevalence, highlighting its utility as an innovative indicator for sarcopenia risk assessment and early
detection.
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Background

Sarcopenia is described as “a progressive and generalized
skeletal muscle disorder characterized by the accelerated loss
of skeletal muscle mass and function” [1]. The occurrence of
sarcopenia demonstrates substantial variation per the classi-
fication criteria and cutoff points used, with narrative reviews

reporting a range from 0.2% to 86.5% and meta-analyses esti-
mating a prevalence between 10% and 27% [2]. As worldwide
demographic aging progresses, the occurrence of sarcopenia
keeps rising, and projections suggest that the number of af-
fected individuals will reach 500 million by 2050 [3]. Sarcopenia
compromises physical function and mobility, heightening the
risk of falls, frailty, disability, and hospitalization. It is strongly
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associated with prolonged hospital stays and increased prema-
ture mortality [4,5], posing a significant global health challenge
and imposing a substantial economic burden [6].

Despite extensive research, the pathophysiological mecha-
nisms and etiology of sarcopenia remain incompletely under-
stood [7,8]. Current diagnostic approaches primarily involve
imaging protocols like Computed Tomography (CT) and Dual-
energy X-ray Absorptiometry (DXA), alongside physiological as-
sessments, including grip strength and gait speed [9]. However,
these methods are costly and lack portability, limiting their fea-
sibility for routine screening. Identifying a direct, reliable, and
cost-effective biomarker for early detection and risk assessment
is therefore of paramount importance.

Accumulating evidence indicates that inflammatory process-
es serve as a crucial factor in the development of sarcopenia,
leading to impaired skeletal muscle function and structural de-
terioration [10,11]. Meta-analyses have demonstrated elevated
levels of inflammatory biomarkers in individuals with muscle
loss [12]. The Neutrophil Percentage-to-Albumin Ratio (NPAR)
represents an innovative indicator that reflects inflammatory
response and immune condition [13]. This measurement com-
bines two essential parameters: neutrophil percentage, indicat-
ing systemic inflammatory status, and albumin, reflecting nu-
tritional levels. Current research indicates that NPAR functions
as an efficient and economical marker for detecting individuals
susceptible to diabetes mellitus, cardiovascular disease, and
chronic kidney disease [13-15]. Nevertheless, its connection
with sarcopenia remains undetermined. The present investiga-
tion seeks to examine the correlation between NPAR and sarco-
penia among participants from the United States (US) National
Health and Nutrition Examination Survey (NHANES), providing
novel insights into sarcopenia prevention and risk assessment.

Methods
Study population

This investigation employed information from the NHANES,
a cross-sectional survey representing the nation, established to
assess nutritional conditions and health profiles of the U.S. pop-
ulation via structured conversations, medical evaluations, and
clinical tests. NHANES refreshes its dataset on a biennial basis.
The research protocol obtained authorization from the National
Center for Health Statistics Research Ethics Review Board, with
participants granting documented consent. Detailed informa-
tion concerning the NHANES methodology and data accessibil-
ity can be found at https://www.cdc.gov/nchs/nhanes/.

Data collected during eight sequential years was obtained,
encompassing the NHANES cycles from 2011-2012, 2013-
2014, 2015-2016, and 2017-2018. The inclusion criteria speci-
fied participants aged >20 years from the 2011-2018 NHANES
datasets, totaling 39,156 individuals. Exclusion criteria included
the absence of DXA and Body Mass Index (BMI) data, which
precluded sarcopenia classification. Additionally, participants
lacking neutrophil percentage and albumin data were excluded
due to the inability to calculate NPAR. Further exclusions were
applied to those with incomplete covariate data, yielding an ul-
timate study population of 8,851 subjects. The systematic selec-
tion procedure appears in Figure 1.

Total participants from NHANES
2011-2018
(N=39156)

Excluded
Age<20 year(n=16539)

—_—

N=22617

Excluded
Participants missing data on NPAR(n=2395)
Participants missing data on sarcopenia(n=9935)

_—

L]

N=10287

Exchuded
Participants missing values for covariate (1472)

N=8815

Figure 1: Electrocardiogram suggesting possible right ventricle
strain.

Definition of the NPAR and sarcopenia

White blood cell counts were measured using an automated
hematology analyzer (Coulterl DxH 800), with neutrophil per-
centage determined via the Coulter VCS system. NPAR, serving
as the exposure variable, was computed utilizing the following
formula: NPAR=Neutrophil Percentage (%)/albumin (g/dL).

The lean mass of arms and legs, denoted as Appendicular
Skeletal Muscle mass (ASM), underwent evaluation through
DXA scanning. Nevertheless, DXA assessments excluded partici-
pants who met specific criteria: pregnancy status, height above
192.5 cm, or body weight exceeding 136.4 kg. The identification
of sarcopenia relied on the sarcopenia index, derived by calcu-
lating ASM relative to BMI, utilizing diagnostic cutoff values of
<0.512 in females and <0.789 in males [16].

Assessment of covariates

The covariates encompassed age, sex, and race/ethnicity,
split into Mexican American, non-Hispanic White, non-Hispan-
ic Black, and others. Smoking status categories derived from
self-reported information: never smokers (consumed <100
cigarettes throughout life and not currently smoking), former
smokers (consumed >100 cigarettes throughout life but ceased
smoking), and current smokers (consumed 2100 cigarettes
throughout life and presently smoking). Alcohol use was clas-
sified into never (lifetime consumption of <12 drinks), former
(prior intake of >12 drinks but discontinued), and current (212
drinks annually). Education level was divided into three catego-
ries: below high school, high school diploma, and above high
school. Family income classifications utilized the poverty in-
come ratio: low (<1.3), medium (21.3 to <3.5), and high (23.5).
BMI categories included <25 kg/m?, 25-29.9 kg/m?, and 230
kg/m?2. Marital status comprised married/living with a partner,
never married, and widowed/divorced/separated. Cardiovascu-
lar Disease (CVD) identification relied on standardized medical
questionnaires and self-reported physician diagnoses, with af-
firmative responses to coronary heart disease, congestive heart
failure, heart attack, angina, or stroke indicating CVD presence
[17]. Diabetes diagnosis stemmed from: (1) self-reported diabe-
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tes history, (2) antidiabetic medication usage, or (3) hemoglo-
bin Alc (HbA1lc) level 26.5% [18]. Additional medical conditions
evaluated through self-reported history included hypertension,
asthma, emphysema, chronic bronchitis, and cancer [19]. Labo-
ratory measurements incorporated aspartate Aminotransferase
(AST), Alanine aminotransferase (ALT), Triglycerides (TG), total
Cholesterol (Chol), Glycosylated hemoglobin (HbAlc), White
Blood Cell Count (WBC), Platelet Count (PLT), Lymphocyte count
(Lym), and Neutrophil count (Neu). Sedentary behavior assess-
ment utilized self-reported daily sitting time, including activities
at school, home, during transportation, and leisure pursuits
(e.g., reading, television viewing, computer use). Previous re-
search guided the dichotomization of daily sitting time into <8
hours and >8 hours daily [20]. Physical activity intensity levels
are distinguished between vigorous (demanding substantial
physical effort causing marked increases in breathing or heart
rate) and moderate (requiring moderate effort with slight in-
creases in breathing or heart rate).

Statistical analysis

Statistical analyses were conducted utilizing R software
(version 4.3.1), with P<0.05 indicating statistical significance.
NHANES employs a complex sampling design, incorporating

sample weights to ensure national representativeness. Data
were adjusted using the NHANES-recommended sample weight
computation formula: Weights = WTMEC2YR/4. Within the
weighted baseline table, numerical variables appear as means
accompanied by standard deviations, while categorical data
are shown as percentages. The Kruskal-Wallis H test evaluated
differences in numerical variables, while chi-squared tests ana-
lyzed categorical variables. The relationship between NPAR and
sarcopenia underwent examination through weighted multivar-
iate logistic regression analyses, presenting outcomes as Odds
Ratios (ORs) and 95% Confidence Intervals (Cls). The analysis
encompassed three models: Model 1 was unadjusted, Model 2
adjusted for sex, age, race, marital status, education level, and
PIR, while Model 3 included all covariates. NPAR was analyzed
as both a continuous and categorical variable. Subgroup analy-
ses were conducted to examine the effects of sex, age, race,
BMI, marital status, education level, smoking status, alcohol
consumption, PIR, diabetes, hypertension, asthma, emphyse-
ma, chronic bronchitis, cancer, cardiovascular disease, vigorous
work activity, moderate work activity, and sedentary behavior.
The association between NPAR and sarcopenia was further ex-
plored using a weighted Restricted Cubic Spline (RCS) analysis,
with an evaluation of potential threshold effects.

Table 1: Baseline characteristics of participants from NHANES (2011-2018).

Characteristic All (n = 8851) Non- sarcopenia (n=8086) Sarcopenia (n=765) p-value
NPAR 13.42+2.42 13.34+2.41 14.26%2.43 <0.001
Gender 0.938
Male 4420(49.94%) 4039(49.95%) 381(49.80%)
Female 4431(50.06%) 4047(50.05%) 384(50.20%)
Age 39.17+11.54 38.75+11.47 43.64+11.28 <0.001
Race <0.001
Mexican American 1295(14.63%) 1036(12.81%) 259(33.86%)
Non-Hispanic White 3277(37.02%) 3060(37.84%) 217(28.37%)
Non-Hispanic Black 1787(20.19%) 1740(21.52%) 47(6.14%)
Other 2492(28.16%) 2250(27.83%) 242(31.63%)
Body mass index <0.001
<25 2772(31.32%) 2709(33.50%) 63(8.24%)
[25,30) 2806(31.70%) 2626(32.48%) 180(23.53%)
>30 3273(36.98%) 2751(34.02%) 522(68.24%)
Marital status
Married/Living with a partner 5291(59.78%) 4805(59.42%) 486(63.53%) <0.001
Widowed/Divorced/Separated/ 1238(13.99%) 1112(13.75%) 126(16.47%)
Never married 2322(26.23%) 2169(26.82%) 153(20.00%)
Education level <0.001
Less than high school 1461(16.51%) 1239(15.32%) 222(29.02%)
High school diploma 1936(21.87%) 1733(21.43%) 203(26.54%)
More than high school 5454(61.62%) 5114(63.25%) 340(44.44%)
Smoked status
Never 5340(60.33%) 4858(60.08%) 482(63.01%) <0.001
Fermer 1516(17.13%) 1366(16.89%) 150(19.61%)
Current 1995(22.54%) 1862(23.03%) 133(17.39%)
Drinking status <0.001
Never 1867(21.09%) 1635(20.22%) 232(30.33%)
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Fermer 718(8.11%) 626(7.74%) 92(12.03%)

Current 6266(70.79%) 5825(72.04%) 441(57.65%)

Ratio of family income to poverty <0.001
<1.3 2810(31.75%) 2498(30.89%) 312(40.78%)

[1.3-3.5) 3219(36.37%) 2939(36.35%) 280(36.60%)

235 2822(31.88%) 2649(32.76%) 173(22.61%)

Vigorous work activity 0.233
NO 6681(75.48%) 6090(75.32%) 591(77.25%)

YES 2170(24.52%) 1996(24.68%) 174(22.75%)

Moderate work activity 0.002
NO 5175(58.47%) 4687(57.96%) 488(63.79%)

YES 3676(41.53%) 3399(42.04%) 277(36.21%)

Sedentary behavior 0.011
Mild 5512(62.28%) 5003(61.87%) 509(66.54%)

Severe 3339(37.72%) 3083(38.13%) 256(33.46%)

Hypertension <0.001
NO 6780(76.60%) 6252(77.32%) 528(69.02%)

YES 2071(23.40%) 1834(22.68%) 237(30.98%)

Diabetes <0.001
NO 7976(90.11%) 7370(91.15%) 606(79.22%)

YES 875(9.89%) 716(8.85%) 159(20.78%)

Asthma 0.127
NO 7459(84.27%) 6829(84.45%) 630(82.35%)

YES 1392(15.73%) 1257(15.55%) 135(17.65%)

Emphysema <0.001
NO 8785(99.25%) 8037(99.39%) 748(97.78%)

YES 66(0.75%) 49(0.61%) 17(2.22%)

Chronic bronchitis 0.003
NO 8432(95.27%) 7720(95.47%) 712(93.07%)

YES 419(4.73%) 366(4.53%) 53(6.93%)

Cancer 0.013
NO 8520(96.26%) 7796(96.41%) 724(94.64%)

YES 331(3.74%) 290(3.59%) 41(5.36%)

Cardiovascular disease <0.001
NO 8513(96.18%) 7806(96.54%) 707(92.42%)

YES 338(3.82%) 280(3.46%) 58(7.58%)

White blood cell 7.29+£2.15 7.22+2.13 8.08+2.24 <0.001
Neutrophils 4.25+1.67 4.19%+1.65 4.84+1.77 <0.001
Lymphocyte 2.24+0.71 2.23+0.71 2.39+0.73 <0.001
Platelet 244.27+59.61 243.06+59.00 257.07+64.45 <0.001
Hemoglobin 14.14+1.53 14.13+1.53 14.21+1.60 0.122
Cholesterol 191.17+40.06 190.51+39.90 198.08+41.14 <0.001
Triglycerides 151.70+£137.58 148.80+136.66 182.31+143.49 <0.001
Aspartate aminotransferase 25.01+15.48 24.90+15.42 26.18+16.11 0.002
Alanine aminotransferase 26.05+20.60 24.90+15.42 30.39+24.41 <0.001
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Results

Baseline characteristics: The investigation encompassed
8,815 participants, among whom 756 were diagnosed with sar-
copenia, yielding a prevalence of 8.57%. The NPAR was mark-
edly elevated in the sarcopenia group compared to the non-
sarcopenia group. Additionally, individuals with sarcopenia
were older, had higher BMI values, and exhibited an increased
prevalence of hypertension, diabetes, chronic bronchitis, car-
diovascular disease, and cancer. Nevertheless, these individuals
demonstrated diminished educational attainment and income.
Statistically significant differences were also observed in race,
marital status, smoking, and drinking habits, as well as in labo-
ratory parameters, including white blood cell count, neutrophil
count, lymphocyte count, platelet count, total cholesterol, tri-
glycerides, aspartate aminotransferase, alanine aminotransfer-
ase. Baseline characteristics are presented in Table 1.

Table 2: Associations between the NPAR index and sarcopenia risk.

Associations
Links between the NPAR and sarcopenia

Table 2 reveals a notable positive correlation between the
NPAR index and sarcopenia risk, with an increasing NPAR index
corresponding to a higher likelihood of sarcopenia. Across all
models, a rise in the NPAR index was notably linked to an el-
evated sarcopenia risk (P<0.0001). In the fully adjusted model
(Model 3), this connection remained robust, with an OR of 1.29
(P<0.0001). Upon analyzing NPAR as a categorical variable by
quartiles, sarcopenia occurrence remained markedly elevated
in the highest quartile versus the lowest across each model. In
Model 3, individuals in the fourth quartile exhibited a 3.37-fold
higher risk of sarcopenia versus those in the lowest quartile.
Additionally, the test for trend was statistically significant in all
models (P<0.0001), reinforcing the dose-response link between
NPAR and sarcopenia risk.

OR (95%Cl) P-value

NPAR
Model 1 Model 2 Model 3
Per 1 unit increase Quartile 1.18(1.12, 1.24) <0.0001 1.17 (1.11, 1.23) <0.0001 1.29 (1.16, 1.43) <0.0001
Q1 Ref. Ref. Ref.
Q2 1.37(0.95, 1.98) 0.0975 1.23(0.85, 1.78) 0.2678 1.36 (0.91, 2.04) 0.1440
Q3 1.51(1.06, 2.15) 0.0248 1.35(0.95, 1.92) 0.1007 1.60 (1.03, 2.51) 0.0468
Q4 2.94 (2 .07, 4.17) <0.0001 2.59 (1.85, 3.64) <0.0001 3.37/(1.99, 5.71) 0.0001
P-trend 1.43(1.28, 1.59) <0.0001 1.38(1.24, 1.54) <0.0001 1.48 (1.26, 1.74) <0.0001

Notably, NPAR was most strongly associated with sarcopenia
risk in the higher quartiles (Q3 and Q4). The risk of sarcopenia
increased progressively with rising NPAR, and this association
remained significant following adjustment for possible con-
founders. Each 1-unit increase in NPAR was positively correlat-
ed with sarcopenia risk, suggesting that NPAR might function as
a predictive indicator for sarcopenia.

Figure 2 further illustrates the linear relationship between
NPAR and sarcopenia prevalence, highlighting a pronounced
risk increase as NPAR exceeds a specific threshold. These results
suggest that NPAR may not only function as a predictive marker
for sarcopenia but also reflect underlying chronic inflammation
or other pathological mechanisms contributing to sarcopenia
progression in individuals with elevated NPAR values.

08

Sarcopenia

Figure 2: Link between the neutrophil percentage-to-albumin
ratio (NPAR) and sarcopenia, with covariates adjusted according to
Model 3.
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Figures 3 & 4: The link between the Neutrophil Percentage-to-
Albumin Ratio (NPAR) and sarcopenia, modeled utilizing restricted
cubic spline regression.
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Model 1: No covariate adjustments;

Model 2: Adjusted for sex, age, race, education level, poverty
income ratio (PIR), and marital status;

Model 3: Fully adjusted for all variables, including sex, age,
race, education level, PIR, marital status, BMI, smoking status,
alcohol consumption, vigorous work activity, hypertension, dia-
betes, asthma, emphysema, chronic bronchitis, cancer, cardio-
vascular disease, moderate work activity, sedentary behavior,
white blood cell count, neutrophil count, lymphocyte count,
platelet count, hemoglobin, total cholesterol, triglycerides, as-
partate aminotransferase, and alanine aminotransferase.

Subgroup investigation of the link between the NPAR and
sarcopenia

Subgroup analyses were executed to evaluate the correlation
between NPAR and sarcopenia across various clinical, lifestyle,
and demographic factors. Interaction analysis revealed statisti-
cally significant differences in the link between NPAR and sarco-
penia based on sex, marital status, and emphysema (P<0.05).
Nevertheless, additional parameters failed to substantially al-
ter the favorable association between NPAR and sarcopenia
(P>0.05) (Figures 3 & 4).

Discussion

The etiology of sarcopenia is multifaceted, involving di-
verse biological processes [1]. Among these, chronic low-grade
inflammation is regarded as a key pathogenic driver, with in-
flammatory mediators contributing directly or indirectly to sar-
copenia progression through various pathophysiological mech-
anisms [21,22]. Neutrophils function as essential mediators
in this mechanism by producing pro-inflammatory cytokines,
such as Interleukin-6 (IL-6) and Tumor Necrosis Factor-Alpha
(TNF-a) [23]. Substantial research demonstrates the connection
between increased IL-6 and TNF-a concentrations and sarcope-
nia. These cytokines trigger Nuclear Factor-kappa B (NF-kB), a
vital modulator of muscle protein catabolism, thereby promot-
ing muscle degradation and accelerating sarcopenia onset [24-
26]. Beyond their direct effects on skeletal muscle, TNF-a, and
IL-6 further amplify systemic inflammation by modulating im-
mune cell activity, particularly macrophages and T cells, which,
in turn, release additional inflammatory mediators, perpetu-
ating a positive feedback loop of muscle damage?. Investiga-
tions by Rong et al. and Tuttle et al. confirmed that elevated IL-6
and TNF-a levels correlate with reduced muscle strength and
mass [12,28]. Neutrophils exacerbate muscle damage not only
by producing cytokines but also through the release of oxida-
tive enzymes, such as Myeloperoxidase (MPQ), Reactive Oxy-
gen Species (ROS), and Neutrophil Extracellular Traps (NETs),
as demonstrated by Torres-Ruiz et al [29]. Additionally, Guo
et al. identified a significant association between neutrophil-
derived inflammatory markers—such as the Systemic Immune-
inflammatory Index (Sll) and Neutrophil-to-Lymphocyte Ratio
(NLR)—and an increased risk of sarcopenia [30]. Clinical trials
evaluating anti-inflammatory interventions for sarcopenia have
demonstrated enhancements in muscular performance and
functionality, lending additional evidence to the significance of
chronic inflammation in sarcopenic development [31,32]. These
findings underscore the intricate link between neutrophils and
sarcopenia, implicating multiple pathological pathways, includ-
ing chronic inflammation, direct muscle injury, and immune
dysregulation. Furthermore, albumin, a well-established nutri-
tional biomarker, serves a crucial function in evaluating nutri-

tional status, a key risk factor for sarcopenia [33]. Albumin is a
critical biomarker for evaluating nutritional status, with lower
levels associated with impaired wound healing, immune dys-
function, and reductions in lean mass [34]. Additionally, albu-
min possesses antioxidant properties, and protein deficiency
demonstrates associations with heightened susceptibility to
oxidative muscle damage, accelerating skeletal muscle degra-
dation [35-37]. Studies have also indicated that albumin mod-
ulates the Phosphatidylinositol 3-Kinase (PI3K) pathway and
regulates serum testosterone levels, both of which influence
muscle mass and contribute to muscle loss [38,39]. A growing
body of evidence supports the association between albumin
levels and sarcopenia [40,41]. The interplay between chronic in-
flammation and nutritional status is a key contributor to sarco-
penia progression. Neutrophil-mediated inflammation acceler-
ates albumin depletion by increasing protein catabolism, while
hypoalbuminemia compromises anti-inflammatory defenses,
further exacerbating the inflammatory response. This bidirec-
tional interaction disrupts muscle protein synthesis while pro-
moting catabolism, ultimately driving sarcopenia progression.
Recently, NPAR has emerged as a novel biomarker that inte-
grates systemic inflammation and nutritional status. In contrast
to single measurements of albumin or neutrophil percentage,
NPAR demonstrates an enhanced amplification effect, yielding a
more thorough indicator of disease risk. Although its predictive
capabilities have been documented across multiple pathologi-
cal states [42-47], prior research has not examined the connec-
tion between NPAR and sarcopenia. The present investigation
analyzed the link between NPAR and sarcopenia occurrence,
identifying a substantial positive relationship between height-
ened NPAR and sarcopenia susceptibility. These observations
indicate that NPAR could function as a viable biomarker for sar-
copenia screening and risk evaluation in clinical settings.

The development of sarcopenia is strongly influenced by life-
style factors, chronic diseases, and sociodemographic charac-
teristics. In this study, individuals with sarcopenia were older,
had elevated BMI values, and increased rates of hypertension,
diabetes, chronic bronchitis, cardiovascular disease, and can-
cer—findings consistent with previous research [1]. Low socio-
economic status, characterized by limited household income
and lower educational attainment, has emerged as a notable
predictive indicator for sarcopenia, warranting urgent public
health attention. A UK aging study reported that individuals
with low education levels and subjective social disadvantage
faced a twofold higher risk of sarcopenia compared to their
higher-status counterparts, independent of BMI and chronic
disease burden [48]. Similarly, our findings align with other
studies indicating that low-income populations are more vul-
nerable to sarcopenia, potentially due to reduced access to
healthcare, nutritious food, and opportunities for physical ac-
tivity [49,50]. Future interventions should prioritize individuals
with lower socioeconomic status to mitigate sarcopenia risk.
This study also identified a correlation between sedentary be-
havior and sarcopenia, supporting previous findings by Yihan
Mo that prolonged sedentary time is a significant risk factor for
muscle deterioration [51]. Interestingly, while strenuous work
activity showed no significant association with sarcopenia risk,
moderate work activity was statistically significant, highlighting
the potential benefits of moderate-intensity physical activity in
sarcopenia prevention. These findings provide valuable insights
for developing targeted exercise strategies to mitigate sarcope-
nia progression. The association between NPAR and sarcopenia
remained stable across different subgroups.
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However, the correlation was particularly pronounced in
men, individuals who were divorced, separated, or widowed,
and those with emphysema. Variability in sarcopenia preva-
lence between sexes could stem from variations in diagnostic
standards, study population age distributions, regional factors,
and assessment methodologies. A meta-analysis encompass-
ing 263 studies found that sarcopenia prevalence was higher in
men than in women when applying European diagnostic crite-
ria and muscle mass-based definitions, a trend consistent with
our findings [2]. This sex difference may be linked to the role
of testosterone in muscle metabolism, as testosterone is a key
hormone for muscle growth. Age-related testosterone decline
in men contributes significantly to muscle loss and decreased
muscle mass [52]. Insulin-like Growth Factor-1 (IGF-1) serves a
pivotal function in muscle metabolism, with its levels declining
significantly with age in men while remaining relatively stable
in women, contributing to a higher rate of muscle loss in men
[53]. Marital status also appears to influence sarcopenia risk,
as divorced, separated, and widowed individuals often experi-
ence reduced family support. A study on older Chinese adults
suggested that family support may affect muscle mass through
mechanisms related to mental health, metabolic regulation,
and dietary habits, although its protective role against sarcope-
nia requires further investigation [54]. Accumulating evidence
indicates that older adults living with spouses or family mem-
bers have a lower risk of sarcopenia, benefiting from greater
caregiving support, improved psychological well-being, and bet-
ter nutritional intake—all of which act as protective factors [55].
Gao Q and colleagues recently reported that individuals with
marital instability face a 57% increased risk of sarcopenia, iden-
tifying marital status as an independent risk factor [56]. This
finding may explain the stronger association between NPAR
and sarcopenia observed in divorced, separated, and widowed
individuals. Targeted prevention strategies and enhanced edu-
cation on marital relationships may help mitigate sarcopenia
risk in this population. A systematic review and meta-analysis
of sarcopenia in patients with Chronic Obstructive Pulmonary
Disease (COPD) revealed that sarcopenia prevalence in patients
with COPD is approximately twice that of the general elderly
population. Sarcopenia in COPD has been linked to increased
dyspnea, higher exacerbation frequency, and greater muscle
weakness [57]. Hospitalization further accelerates physical de-
cline and muscle atrophy, compounding sarcopenia progres-
sion. This interplay may contribute to the strong association
observed between NPAR and sarcopenia in emphysema. Early
identification of skeletal sarcopenia could facilitate targeted
preventive strategies in patients with COPD, potentially reduc-
ing their healthcare burden [58].

This study is the first to comprehensively analyze the rela-
tionship between NPAR and sarcopenia incidence. However,
certain limitations should be acknowledged. As an observa-
tional cross-sectional investigation, this evaluation cannot de-
finitively establish the causative link between NPAR and sarco-
penia, necessitating further prospective research for validation.
Additionally, neutrophil percentage and albumin levels were
assessed at a single time point, limiting the ability to capture
dynamic fluctuations and their potential impact on sarcopenia
progression.

Conclusions

Despite these limitations, the findings underscore a notable
correlation between NPAR and sarcopenia prevalence, high-
lighting its utility as an innovative indicator for sarcopenia risk
assessment and early detection.
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