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Editorial on the Research Topic
Nutrition and quality of life in the elderly

This Research Topic presents 15 articles that discuss strategies to identify and treat
major risk factors related to poor health and suggest interventions aiming to mitigate
conditions that affect old people. Sedentary behaviors and imbalanced dietary habits are
among the principal contributors to these health challenges.

The risk factors related to diseases and quality of life in the elderly and the tools to
identify them were evaluated in several articles included in this Research Topic. Brech et al.
carried out a cross-sectional study with Brazilian elderly people over 80 years and verified
the association between sociodemographic factors and quality of life with their nutritional
status. The systematic review of Golmohammadi et al. verified the association between
the inflammatory index of the diet and quality of life in the elderly, indicating a possible
association between them.

Yang et al. followed, for 4 years, 2,601 participants with prediabetes to verify the six
obesity-related indexes that are evaluated in the study could be associated with prediabetes
regression. The authors identified that a low initial body roundness index, waist-to-height
ratio, and Chinese visceral adiposity index, as well as a reduction in the triglyceride glucose
index, were related to the regression of prediabetes to normoglycemia.

The phase angle—an index obtained from bioimpedance—is normally used as an
indicator of mortality in several diseases. Langer et al. investigated the relationship between
changes in phase angle and mortality and morbidity concerning cardiovascular and
coronary heart disease in an 18-year follow-up study and demonstrated that phase angle
can be a reliable tool in this investigation.

The study by Li, Shen et al. explored the impact of malnutrition in 662 oldest-old
patients hospitalized due to acute coronary syndrome (ACS). The authors reported that
malnutrition evaluated through the geriatric nutritional risk index (GNRI) was common
in this population with ACS (206 patients with GNRI < 98). Moreover, GNRI could predict
all-cause mortality in the oldest-old patients with ACS.

The article by Hu et al. showed that 19.3% of the 254 patients who underwent
total hip arthroplasty (THA) exhibited postoperative delirium (POD). The identified
risk factors for POD in this population were neutrophil-to-albumin ratio (NAR),

5 frontiersin.org
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prognostic nutritional index (PNI), systemic inflammation score
(SIS), and age. Based on these results, the authors developed a POD
predictive nomogram model with a C-index value of this model
being 0.869 (95% CI = 0.820-0.918).

Ju et al. evaluated the association between the comprehensive
geriatric assessment (CGA) and the nutritional status of 211 elderly
patients. The Mini Nutritional Assessment (MNA) questionnaire
was used to assess the nutritional status. The quality of daily
living was measured through the scores of activities of daily living
(ADL) and instrumental activities of daily living (IADL). History
of peptic ulcer disease, high scores on the Geriatric Depression
Scale (GDS), ADL, and IADL were associated with an increased risk
of undernutrition.

Zhang et al. hypothesized that the gut microbiota of
elderly people with hypertension may differ between two
groups of participants: hypertension elderly and hypertension
longevity. The hypertension longevity (with a mean age of 100
years) showed efficient acetate absorption and a microbiota
composition characterized by higher abundance of Bacteroides,
Faecalibacterium, and Alistipes and lower abundance of Klebsiella
and Streptococcus compared to the hypertension elderly group
(with a mean age of 70.5 years). Therefore, the microbiota may
have an impact on longevity, despite high levels of systolic blood
pressure. An exploratory study by O’Mahony et al. showed that the
effects of a Mediterranean diet on the microbiota and health of the
elderly are still poorly understood and recognized by the elderly and
healthcare professionals.

The study of Wang et al. showed a relationship between
serum vitamin D levels and the concentration of irisin—a myokine
related to muscle mass. Lower levels of irisin were associated with
sarcopenia in elderly women. Xu et al. aimed to investigate the
association between the daily intake of certain minerals and the
incidence of cataracts in the elderly American population. They
found a strong negative association between selenium intake and
the incidence of cataracts in this population.

Liu Z. et al. showed that a high intake of vitamin Bj, was
associated with an increased risk of glaucoma in participants
aged 40 years or over from the USA population. The authors
used data from the National Health and Nutrition Examination
Survey (NHANES) from 2005 to 2008 in which dietary intake was
evaluated using two 24-h dietary recalls. In total, 594 participants
were included. The authors found a significant association between
high intake of Bj, and glaucoma, while normal or low doses of B,
intake showed no significant association.

Li, Zhu et al. proposed a study protocol to investigate the
effects of vitamin K, in nocturnal leg cramps (NLC)—a common
musculoskeletal disorder that causes sudden contractions of the leg.
Menaquinone (180 jg/day) will be offered to participants over 65
years of age for 8 weeks. The study hypothesis is that vitamin K2
decreases muscle contractions, thereby alleviating NLC.

The review of Liu B. et al. discusses lipid and glucose
metabolism in

senescence. The authors brought together
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information related to decreased oxidation, increased synthesis
of fatty acids, and increased glycolysis in senescent cells.
Furthermore, the article discusses how external factors, such as
diet, environmental pollution, stress, and temperature, can quicken
cellular senescence.

Comprehensive palliative care that included local culture and
traditions together with a multidisciplinary team provided longer
overall survival when compared to standard oncological care
offered to patients with non-small cell lung cancer, as showed
by Chen et al.. Moreover, this integrative approach resulted in a
higher quality of life, a lower percentage of patients with depressive
symptoms, and a better nutritional status.

Assessing potential risks and methods for addressing health
challenges that affect the elderly, these investigations offer valuable
perspectives for supporting the health of old people. Additionally,
studies examining areas such as the gut’s microbiota, nutrient levels,
and metabolic functions unveil promising paths for optimizing
health among the elderly. By prioritizing preventive actions
and tailored treatments, there are considerable opportunities
to elevate the wellbeing of elderly individuals and foster
healthy aging.
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Background: Emerging evidence suggests sarcopenia, which is involved in the
serum vitamin D deficiency and development of abnormal muscle metabolism,
is predominately centered in the general older population. In the present study,
we aimed to explore the relationship between the level of serum vitamin D and
irisin concentrations in the older adults with sarcopenia.

Methods: A cross-sectional study was conducted which included 422
sarcopenia participants (146 males and 276 females). Sarcopenia was assessed
according to the recommended diagnostic criteria of the Asia Working
Group for Sarcopenia (AWGS). The levels of serum 25-hydroxyvitamin D
(25(0OH)D), 25-hydroxyvitamin Dy (25(OH)Dy) and 25-hydroxyvitamin Dz
(25(0OH)D3) were determined by LC-MS/MS. Irisin levels were measured by
enzyme-linked immunosorbent assay (ELISA). The relationship between serum
concentration of vitamin D and irisin were determined using multiple linear
regression analysis.

Results: After adjustment for potential confounding factors, a significant
and positive relationship between changes in irisin across 25(OH)D, and
25(0OH)D3z was observed (standard regression coefficients of 0.150 and 0.151,
respectively, P < 0.05). However, no significant relationship was observed
between serum vitamin D concentrations and irisin levels in males.

Conclusions: This study demonstrated that a higher level of serum vitamin
D is independently related to the increment of irisin in sarcopenia females,
not in males. These investigations need to be verified in other large-scale
prospective studies.

KEYWORDS

25-hydroxyvitamin D, 25-hydroxyvitamin D,, 25-hydroxyvitamin Dz, irisin, sarcopenia
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Wang et al.

Background

Sarcopenia is defined as a progressive and generalized
skeletal muscle disorder, the incidence of which ranges between
5 and 15% in 65-year-olds, and as high as 50% over 80 years
old (1). The risk of falls, fractures, disabilities, hospitalization
and mortality increased significantly with the development of
sarcopenia (2, 3). An increasing body of evidence suggests
that sarcopenia may affect detrimental myokines and hormonal
substances metabolic abnormalities, such as irisin, myostatin,
interleukin-6 and follistatin (4). Irisin, which is a hormone
carried by blood and mainly produced by fibronectin type
III domain containing 5 (FNDC5) in muscle tissue. It is
a dependent protein of the peroxisome proliferator-activated
receptor-y coactivator-la. (PGC-1a) (5). The expression of
PGC-1la and FNDC5 in skeletal muscle are two major gene
components of muscle exercise, which is a regulator protein and
a precursor of irisin, respectively. In fact, irisin is a potential
bridge between muscle and other tissues and organs, primarily
responsible for energy metabolism and acts as a positive
regulating factor of muscle mass (6). A significant decrease in the
irisin level is signed to be a biomarker of muscle weakness and
atrophy (7). A cross-sectional study indicated that per 1.0 ng/mL
decrease of irisin was associated with an increased prevalence of
sarcopenia, with an odds ratio of 1.95 (95% CI: 1.33-2.87) (8).
Another study showed that the circulating irisin was significantly
lower in the sarcopenia group, and the high irisin was associated
with lower odds of sarcopenia in postmenopausal women (9).

The pathophysiology mechanisms of sarcopenia involve the
alteration of serum micronutrient status (10). Vitamin D is
discovered to be the earliest pro-steroid hormone to arise on
earth. It is reported that more than 1 billion individuals are
possessing vitamin D insufficiency or deficiency, especially in
the older population (11). The deficiency of vitamin D due to
sarcopenia is thought to underlie the pathogenesis of low muscle
mass, muscle strength, and muscle function (12). Vitamin D
thus performs a critical role in the regulation of skeletal muscle
metabolic homeostasis. Previous studies have indicated that the
level of vitamin D is evaluated as an explanation for the reason
of sarcopenia (10, 13, 14).

Many animal studies explored the detailed mechanism
of serum vitamin D and irisin on skeletal muscle (15, 16).
Compelling evidence has shown that sarcopenia induced lower
serum irisin. Moreover, recent studies have demonstrated that
several possible risk factors of sarcopenia included irisin and
25(OH)D (9). Therefore, clarifying the common mechanisms
of irisin and vitamin D is a crucial step toward providing
early prevention and treatment. We speculate that vitamin D
and irisin have inherent conjunction during the prevalence
and progression of sarcopenia. However, human studies on
the relationship between vitamin D status and irisin in the
older population with sarcopenia remained unknown. The study
aimed to investigate whether serum vitamin D concentrations
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are related to the level of irisin among older individuals
with sarcopenia.

Methods
Study participants

The Tianjin Chronic Low-grade Systemic Inflammation
and Health (TCLSIH) Cohort Study is a prospective cohort
involving >100,000 study participants, a large prospective
dynamic cohort study initially designed to investigate
the relationships between chronic low-grade systemic
inflammation and health status. Additional information
on the study design of the TCLSIH has been examined
elsewhere (17). At the time of enrollment, participants attended
a self-designed structured questionnaire survey including
sociodemographic characteristics, diet, lifestyle, household
income, occupation, and educational level, etc., and completed
comprehensive health examinations. The study procedures
were provided by the Institutional Review Board of Tianjin
Medical University, and all participants provided written
informed consent.

The assessment of sarcopenia was followed the diagnostic
approach of the AWGS (18). Participants were recruited as
sarcopenia patients according to the following conditions: (1)
low muscle mass, the skeletal muscle mass index (SMI) was
calculated as follows: SMI (kg/m?) = appendicular muscle
mass (kilograms) / (height [meter])?, which was an effective
measure of sarcopenia. The cutoff values of SMI were 7.0
kg/m? in men and 5.7 kg/m? in women by using Bioelectrical
Impedance Analysis. (2) low muscle strength. A handgrip
strength was measured by a hand-held dynamometer (EH101;
CAMRY, Guangdong, China). In the criteria, sarcopenia was
defined as grip strength < 26kg for men and < 18kg
for women. (3) low physical performance. Gait speed over
a distance of 4 meter was measured to evaluate physical
performance. Studies have shown that the reference value
for low physical capacity was < 1 m/s (19). According
to the above diagnostic criteria, a total of 463 participants
have attended this research. Participants with incomplete
data collection on questionnaire and error measurement of
irisin and vitamin D values were excluded (n = 41). As a
result of these exclusions and diagnosis of sarcopenia, 422
participants (females, 65.4%) were included in this cross-
sectional study.

Measurement of vitamin D
Study nurses collected the sarcopenia older participants

anthropometric details and blood samples. The fasting
blood samples were routinely drawn from participants using
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venipuncture. Blood samples were protected from light and
isolated the serum immediately. Stabilized samples were
stored at —80°C. Vitamin D in the serum is in the form of
25(0OH)D; and 25(OH)D3, which were measured using a
liquid chromatography-triple quadrupole mass spectrometry
(LC-MS/MS, SCIEX Triple Quad 4500MD). The concentration
of 25(OH)D was the sum of 25(OH)D, and 25(OH)Ds.
According to the manufacturers notes, the coefficient of
variance of intra- and inter assay were both <15%. The linear
ranges were 2.0-100 ng/mL for 25(OH)D; and 4.0-200 ng/mL
for 25(OH)Ds3.

Measurement of irisin

To assess irisin, blood samples were centrifuged
for 5min at 3000rpm/min, then serum was stored at
—80°C. Serum irisin was determined by the principle of
competitive enzyme immunoassay according to ELISA
kit (Cat. no: EK-067-29, Phoenix Pharmaceuticals Inc.,
CA, USA). The maximal intra- CV and inter-assay CV
were <10 and <15%, respectively, meanwhile, the normal
detection range was 5.8-23.2 ng/ ml supported by the
manufacturer. The kit was commercially reliable and
highly sensitive.

Measurement of other variables

Height and body weight were measured by using a
calibrated balance scale. Body mass index (BMI, kg/m?) was
calculated as weight divided by height. Body fat composition
was assessed by a multifrequency bioelectrical impedance
analyzer (In-Body720; Biospace Co, Seoul, Korea). With
full consent, age, sex, marital status, educational level,
household income, employment status, smoking status, alcohol-
consumption status, physical activity, living alone status and
the use of nutritional supplement were obtained from the
health questionnaire records. Baseline values of individual
history of diseases (cardiovascular disease, stroke, cancer,
diabetes, hypertension, and hyperlipidemia) were obtained
through collecting personal health records and relevant
biochemical index evaluation (20). The dietary pattern and
total energy intake values were assessed from the food
frequency questionnaire (FFQ). Dietary pattern divided into
three categories: “sweets,” “healthy,” and “animal foods” dietary
pattern. Depressive symptoms were evaluated based on the 20-
item of the Chinese version of the Self-Rating Depression Scale
(SDS) with cutoff value of 45 (21). A fasting blood sample was
drawn and collection data was recorded. For information about
the sunlight exposure, it was quantified asking the participant
to provide the outdoor activity time in summer/autumn or
winter/spring (22).
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Statistical analysis

Statistical analyses of the data were conducted with Analysis
System 9.3 edition for Windows (SAS Institute Inc., Gary,
NC, USA). Study population characteristics according to
sex are reported as means (with 95% confidence interval,
CI) for continuous variables and percentages for categorical
variables. The concentrations of serum 25[OH]D, 25[OH]D;
and 25[OH]D3 were used as independent variable, and the
level of serum irisin was used as dependent variable separately.
The relationship between serum vitamin D and irisin was
assessed using multiple linear regression analysis adjusted for
age, BMI, physical activity, smoking status, drinking status,
history of diseases (cardiovascular disease, stroke, cancer,
hypertension, hyperlipidemia, and diabetes), total energy intake,
dietary pattern, education level, married status, living alone
status, employment status, depressive symptoms and season
of average outdoor time, body fat ratio and the use of
nutritional supplement.  and standard p values were calculated.
All tests were two- tailed and P < 0.05 was defined as
statistically significant.

Results

The study sample included 422 sarcopenia subjects aged 69.9
years (range: from 66.1 to 74.1 years), all baseline characteristics
are shown in Table 1. There were 146 men and 276 women
with complete data for sarcopenia analyses. Multiple linear
regression analyses were presented to confirm the crude and
adjusted relationship between serum vitamin D concentration
and irisin in Table 2. Results of analysis showed a positive
relationship between serum 25(OH)D and 25(OH)Dj3 levels and
irisin in females using age- and BMI-adjusted model, standard
regression coefficient (SRC) = 0.135, P < 0.05 and SRC = 0.132,
P < 0.05 respectively. After adjusting for potential confounders,
irisin distinctly showed a significant relationship with 25(OH)D
[SRC = 0.150; P < 0.05], and 25(0H)D3 [SRC = 0.151; P <
0.05] in females. However, no significant interactions between
25(0OH)D; and irisin were observed in the final models [SRC
= 0.032; P = 0.606]. Additionally, in males, the crude SRC of
irisin across serum vitamin D were presented. Adjusted irisin
levels across serum 25(OH)D, 25(0OH)D; and 25(OH)D3, the
values were SRC = —0.073, P = 0.423; SRC = —0.096, P =
0.304 and SRC = —0.071, P = 0.434 respectively. The analysis
with multiple linear regressions did not indicate nonlinear
relationship between 25(OH)D, 25(OH)D, and 25(0OH)Dj3
concentrations and irisin in males.

Discussion

Previous studies not only have shown the relationship
between sarcopenia and 25(OH)D (23, 24), but also proved
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TABLE 1 Baseline characteristics of participants (n = 422).

10.3389/fnut.2022.1051870

Characteristics All Men (34.6%) Women (65.4%) P value?
Number of participants 422 146 276

Age (years) 69.9 (66.1,74.1) 72.7 (68.0, 76.9) 68.7 (65.8, 72.7) <0.0001
BMI (kg/m?) 237 (21.8,25.8) 23.5 (21.4, 25.0) 24.1 (22.0, 26.0) 0.0551
Body fat ratio (%) 33.6 (27.0, 38.6) 267 (22.1,31.5) 37.0 (31.7 40.9) <0.0001
Total energy intake (kcal/day) 1,909.5 (1,519.2, 2,385.9) 2,193.1 (1,773.2, 2,677.1) 1,799.0 (1,404.8, 2,191.8) <0.0001
“Sweets” dietary pattern score —0.20 (—0.61, 0.48) 0.02 (—0.52, 0.80) —0.24 (—0.74, 0.25) 0.017
“Healthy” dietary pattern score —0.30 (—0.51, 0.24) —0.34 (—0.54, 0.20) —0.28 (—0.51,0.27) 0.52
“Animal foods” dietary pattern score —0.40 (—0.73,0.17) —0.04 (—0.66, 0.78) —0.46 (—0.75, —0.13) <0.0001
SDS score® 36.0 (29.0, 41.0) 35.0 (28.0, 41.0) 36.0 (29.0, 41.0) 0.18
Smoking status (%) <0.0001
Current smoker 36.654 48.25 30.48

Ex-smoker 7.77 14.69 4.09

Non-smoker 55.58 37.06 65.43

Alcohol drinking status (%) <0.0001
Everyday 4.05 16.67 0.00

Sometime 6.76 22.22 1.79

Ex-drinker 4.05 16.67 0.00

Non-drinker 85.14 44.44 98.21

PA (>23 MET x hour/week, %) 33.18 40.41 29.53 0.055
Education level (>middle school, %) 14.37 22.95 9.27 <0.001
Marital status (married, %) 99.14 97.62 100.0 0.021
Living alone (yes, %) 13.12 12.90 13.24 0.93
History of disease (%)

Hypertension 50.71 50.68 50.72 0.53
Hyperlipidemia 46.68 34.25 53.26 <0.0001
Stroke 5.69 6.16 543 <0.0001
Cancer 0.24 0.00 0.36 <0.0001
Diabetes 13.74 13.0 14.13 <0.0001
Season of average time outdoors

Summer (>3 h/d, %) 59.94 77.69 50.00 <0.0001
Winner (>3 h/d, %) 59.05 76.86 49.07 <0.0001
Use of dietary supplements (yes, %) 0.60 0.84 0.46 0.67

BMI, body mass index; PA, physical activity.
2Wilcoxon rank-sum test or chi-square test.
bContinuous variables are expressed as medians (interquartile range) (all such values).

€SDS score were evaluated based on the 20-item of the Chinese version of the Self-Rating Depression Scale.

dCategorical variables are expressed as percentages (all such values).

that irisin showed potentially far-reaching effects on muscle
function (25, 26). In the present study, we firstly investigate the
relationship between serum 25(OH)D status and the circulating
levels of irisin in a sarcopenia population. Our results showed
that the changes in irisin have a strongly analogous relationship
with serum 25(OH)D and 25(OH)Ds3 levels in females, but
not in males, implicated that serum are rich in 25(OH)D and
25(0OH)D3, which may inhibit lower irisin levels induced by
sarcopenia in older adults.

In the current study, we adjusted multiple recognized
confounding factors. First, we calculated an unadjusted
regression model to identify any differences in irisin according to

Frontiersin Nutrition

10

types of serum 25(OH)D concentration. Second, several studies
have revealed that irisin is related to age and BMI (27, 28),
therefore, we adjusted for these two variables. After adjustment,
there is a statistical significantly relationship between 25(OH)D
and 25(OH)D3 and the level of irisin was observed. Finally,
sociodemographic variables, lifestyle fac