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Abstract. As the population ages, the challenge of preventing and managing diabetes among
older adults has become increasingly severe. Traditional screening based on Body Mass
Index (BMI) often fails to identify high-risk individuals with "hidden obesity." Through a
literature review, this paper systematically explores the intrinsic connections and underlying
mechanisms linking community-based dietary interventions, the optimization of body fat
percentage, and precision prevention strategies for geriatric diabetes. Research indicates that
reducing body fat percentage—particularly visceral fat—while maintaining skeletal muscle
mass plays a pivotal mediating role in how dietary interventions lower the risk of diabetes in
older adults. This study suggests that future efforts should focus on shifting metabolic
management in the older population from the traditional "broad weight loss" approach to
"refined regulation of body composition," and establishing a grassroots precision nutrition
intervention mechanism oriented towards regulating body fat and protecting muscle.
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1. Introduction

In the 21st century, population aging has become one of the most severe public health challenges
faced by the world [1]. According to the latest epidemiological survey data released by the
International Diabetes Federation [2], the older population aged 65 and above has become the core
subject with the highest incidence of diabetes and the heaviest disease burden around the world.
However, in China, the epidemiological situation is particularly severe. The epidemic of diabetes in
the older population in China shows the remarkable characteristics of "large base, accelerated
growth, high incidence of complications, and low control rate" [3]. Therefore, exploring an effective
early prevention and control, screening and clinical intervention path has become a major issue that
needs to be solved urgently in the current geriatric medicine and gerontology circles.

In long-standing public health practice, clinical diagnosis, and population screening. Body Mass
Index (BMI) has consistently served as a core quantitative indicator for assessing the degree of
obesity, defining overweight status, and screening for metabolic diseases. However, the data
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provided by traditional BMI cannot offer a detailed analysis of the specific distribution and
proportions of adipose tissue, muscle tissue, body water, and bone density [4]. With advancing age,
older adults commonly experience a loss of skeletal muscle and an accumulation of fat;
consequently, significant changes in body composition occur even if BMI remains stable [5]. This
phenomenon makes BMI prone to missing cases of hidden obesity.

There are two types of hidden obesity. In normal-weight obesity," BMI falls entirely within the
normal range, yet the accumulation of visceral fat and ectopic fat deposits—hidden within the body
—is frequently overlooked by clinicians and community public health workers [6]. The second type,
sarcopenic obesity, is characterized by a progressive decline in skeletal muscle mass and strength,
accompanied by adipose tissue infiltration [7]. Even with a normal BMI, metabolic risk remains
elevated. Relying solely on BMI as the screening criterion for older adult patients with diabetes
would inevitably result in many high-risk individuals going undiagnosed for both hidden obesity
phenotypes.

In view of the inherent shortcomings of BMI screening, prevention and control strategies for
diabetes in the older population must shift to focus on changes in body composition. Among many
lifestyle intervention methods, community dietary intervention is recognized as the core non-drug
intervention path because of its high feasibility, low economic cost, non-invasiveness and broad
mass base [8]. Based on this, this article conducts a systematic qualitative theoretical review of the
cutting-edge literature in recent years based on the logic of biology and public health. The aim is to
clarify that the reduction of body fat percentage, especially visceral fat, and the maintenance of
skeletal muscle mass play a core "mediating effect" in dietary intervention to reduce the risk of
diabetes in the older population [9]. By clarifying the deep molecular metabolic mechanisms
between dietary nutrition, body fat distribution regulation and insulin signaling pathway repair, we
try to break through the extensive misunderstanding of "broad weight loss" in traditional public
health management. Provide solid theoretical support and a scientific basis for public health
intervention and individualized clinical nutrition strategies.

2. From BMI to body fat percentage: accurate diabetes risk assessment in the older population

2.1. The biological necessity of shifting from body mass index to body fat percentage

To achieve precise prevention and control of diabetes in the older population from the root cause,
the most important thing is to first deeply understand the biological inevitability of the shift from
body mass index to body fat percentage [10]. With aging, the internal tissue structure of the human
body undergoes systematic remodeling, which is often difficult to capture macroscopically through
body mass index. From the perspective of aging biology, the phenotypic characteristics of the older
population will manifest as a special rearrangement of body composition. The core of this change
lies in the progressive loss of skeletal muscle mass and the remodeling and redistribution of adipose
tissue [5]. This phenomenon is clinically referred to as degenerative changes in body composition.
This change is the fundamental anatomical basis for the deterioration of metabolic function in the
older population and is also a blind spot that traditional body mass index cannot cover [4].

2.2. Pathophysiological mechanisms of the latent obesity phenotype

A deep analysis of the pathological mechanisms reveals that fat accumulation during aging is not
merely a simple increase in total body fat; rather, it exhibits distinct characteristics of centripetal
obesity [6]. Specifically, as age advances, peripheral subcutaneous fat stores gradually diminish,
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while fat increasingly deposits within the abdominal cavity—particularly in the omentum and
around visceral organs—leading to significant visceral fat accumulation. Concurrently, as the
buffering capacity of subcutaneous fat becomes saturated, excess lipids spill over beyond the
boundaries of conventional adipose tissue and infiltrate non-adipose tissues—a phenomenon
medically termed "ectopic fat deposition." These ectopic fats primarily accumulate within the liver,
skeletal muscle, and pancreas, exerting direct local toxic effects on these key metabolic organs [7].
From a biological perspective, visceral and ectopic fats exhibit higher rates of lipolysis compared to
ordinary subcutaneous fat. This anatomical alteration drives a continuous influx of excess free fatty
acids into the portal vein system, directly triggering systemic lipotoxicity. Such persistent lipotoxic
stress serves as a critical driver that impairs pancreatic beta cell function and ultimately precipitates
the development of type 2 diabetes.

Underlying this process of fat remodeling are the pathological changes of skeletal muscle mass
loss and functional decline [11]. As the body's largest organ for glucose uptake and metabolism,
skeletal muscle plays a pivotal role in maintaining peripheral insulin sensitivity. When older adults
experience skeletal muscle atrophy, their capacity for glucose disposal inevitably undergoes a sharp
decline. Even more critically, the infiltration of fat into the spaces between tightly packed muscle
fibers leads to marked fatty degeneration of the muscle; this not only further impairs contractile
strength but also directly inhibits the translocation and activation of glucose transporter type 4
(GLUT4) on muscle cell membranes through the local release of pro-inflammatory cytokines [12].
This interplay between fat accumulation and muscle wasting—acting as both cause and effect—
creates a distinct pathophysiological phenotype in older adults that directly accelerates the onset of
insulin resistance.

2.3. Epidemiological evidence on the impact of body composition heterogeneity on diabetes
risk

Macro-nutrition epidemiology studies have fully demonstrated this series of pathophysiological
degenerations at the micro level. Numerous domestic and international clinical and cohort studies
have shown that there is a large hidden obesity population among the older population. Although
they have a completely normal body mass index in traditional screening, their high body fat
percentage and low muscle mass push them to the high-risk edge of diabetes [13]. Through cross-
sectional and longitudinal tracking analysis of a large-scale microdatabase, it was found that the
insulin resistance index of the normal-weight obese group was significantly higher than that of older
people of the same age with similar body shape but normal body fat percentage [13]. Even older
adults whose body mass index fully meets the international health standards still have a high
proportion of visceral fat, which often makes their relative risk of developing type 2 diabetes and
metabolic syndrome several times higher.

The epidemiological evidence for sarcopenic obesity is even more alarming. The combined
exposure of muscle loss and high body fat has a strong synergistic harmful effect on impaired
glucose metabolism in the older population [7]. Based on epidemiology, the subjects were refined
and stratified according to body composition, and it was found that the increase in the incidence of
diabetes caused by simple low muscle mass or simple overweight was far less than the
multiplicative effect produced by the combination of the two. This latent obesity phenotype has been
underdiagnosed and out of control in community public health practice for a long time because it is
masked by traditional body mass index screening.

Therefore, from an epidemiological empirical perspective, accurately shifting the direction of risk
assessment of diabetes in the older population from a single body mass index to a multi-dimensional
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body fat percentage is not only an inevitable choice for the development of medical science, but also
a core breakthrough to improve the effectiveness of early prevention and control of diabetes in the
older population.

3. The regulatory effect of community dietary intervention on body composition in the
community dwelling older adults

Nutritional epidemiological studies have shown that healthy diet index scores are broadly and
significantly positively correlated with lower body fat percentage and better muscle mass in older
adults [14]. This correlation suggests that a high-quality overall dietary structure can provide robust
metabolic protection for older adults at a macro level, preventing the blind accumulation of fat.

Among many specific dietary patterns, the Mediterranean diet has the strongest evidence to
support its effect on body fat reduction, especially visceral fat [15]. From a biological perspective,
the plant polyphenols and unsaturated fatty acids rich in the Mediterranean diet have powerful anti-
inflammatory and antioxidant properties. They can accelerate the oxidative decomposition of fatty
acids in the abdominal cavity by activating core transcription factors such as peroxisome
proliferator-activated receptors, allowing older population subjects to accurately reduce visceral fat
accumulation without experiencing large fluctuations in total body weight [15]. At the same time, a
strategy that is equally important as fat reduction and even more critical in old age is the effective
protection of skeletal muscle mass, and high-protein dietary patterns play an irreplaceable role here
[16]. Moderately increasing the proportion of high-quality protein in daily meals, especially
increasing the intake of high-quality dairy products, fish and lean meats rich in leucine, can provide
sufficient raw material support for muscle tissue [17], which will directly activate the mammalian
target of rapamycin complex signaling pathway and promote the repair and regeneration of skeletal
muscle fibers. This maintains the ability of peripheral tissues to handle glucose while combating
age-related muscle atrophy [16].

Traditional health interventions are often superficial, and it is difficult to break the deep-rooted
eating habits of the older population by simply distributing leaflets or verbally persuading them.
However, the modern public health community tends to build a comprehensive and multi-layered
centralized intervention ecosystem. Promoting healthy diets through community older population
canteens, organizing food preparation workshops, and using family collaborative networks for
behavioral supervision can help promote a lasting shift from cognition to behavior in the older
population [18]. This centralized intervention model, which is based on the community and
extended to the family, has been confirmed in recent lifestyle follow-up studies to achieve
significant improvements in body composition among the older population. Specifically, the intake
of high-sugar and high-fat processed foods has been greatly reduced, while the intake of dietary
fiber and high-quality protein has increased significantly [19]. Most notably, when body
composition was measured using sophisticated instruments, the body mass index of these older
population people did not decline drastically in numerical terms. However, their overall body fat
percentage showed a clear downward trend, especially since the waist circumference and visceral fat
area were significantly reduced, while the skeletal muscle mass of the thighs was effectively
maintained. This article argues that this powerfully demonstrates in practice that standardized
community dietary interventions can bypass the misconception of broad weight loss and accurately
achieve the public health goal of improving the body composition of the older population.
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4. The mediating role of body fat percentage in dietary interventions to reduce the risk of
diabetes

According to modern research in metabolic biology, a shift in dietary patterns primarily triggers a
systemic reduction in body fat percentage, characterized specifically by a decrease in intra-
abdominal visceral fat. This beneficial alteration in body composition serves as a crucial prerequisite
for restoring insulin signaling pathways [20]. Once dietary intervention reshapes energy balance,
levels of free fatty acids in the peripheral circulation plummet, directly inhibiting the ectopic
deposition of lipid metabolic intermediates—such as ceramides and diacylglycerols—within the
liver and skeletal muscle [21, 22]. This improvement in the biochemical environment establishes, at
the molecular level, the causal link by which dietary modification alleviates insulin resistance
through the regulation of body fat percentage.

In addition to the lipotoxic pathway, the optimization of body fat rate also shows a strong
mediating effect among inflammatory factors and adipokines by improving the body's immune and
endocrine microenvironment. Under pathological conditions, excessively enlarged visceral
adipocytes in the body will attract a large number of macrophages to infiltrate due to local hypoxia.
This reaction will continue to secrete pro-inflammatory cytokines such as tumor necrosis factor and
interleukin, thereby triggering chronic low-grade inflammation throughout the body and destroying
the function of pancreatic beta cells [23, 24].

The decrease in body fat rate caused by dietary intervention can significantly reduce the size of
adipocytes. This reverses the infiltration trend of immune cells from the source and leads to a
significant decrease in the levels of pro-inflammatory factors. At the same time, the reduction in
body fat rate will also prompt healthy fat cells to resume secreting protective factors. The increase in
adiponectin levels can enhance peripheral insulin sensitivity by activating the adenylate-activated
protein kinase pathway and effectively protect pancreatic beta cells from chronic metabolic stress
[25, 26].

While adipose tissue undergoes profound remodeling, dietary intervention maintains and
promotes skeletal muscle mass and forms a strong synergistic effect on muscle gain and fat loss with
a decrease in body fat rate. When community dietary interventions appropriately incorporate high-
quality protein and anti-inflammatory nutrients, skeletal muscle mass is critically protected in an
environment of anabolic resistance. This ensures that the body has a large enough peripheral glucose
scavenger [16]. From the perspective of molecular mechanisms, maintaining good total skeletal
muscle mass can significantly increase the gene expression and protein abundance of glucose
transporters within muscle cells [27]. On the premise that lipotoxicity and inflammation are
alleviated, the activated glucose transporter can be smoothly translocated to the muscle cell
membrane surface, greatly accelerating the clearance and uptake rate of glucose in the peripheral
circulation [28]. This metabolic benefit brought by skeletal muscle remodeling and the recovery of
insulin sensitivity caused by visceral fat reduction forms a perfect synergistic closed loop, and the
final joint output is a substantial reduction in the risk of diabetes in the older population [29].

5. Conclusion

This article believes that optimizing body fat rate through dietary intervention is the core path to
achieving precise prevention and control of diabetes in the older population. However, when this
strategy is put into practice in grassroots communities, the primary difficulty lies in the trade-off
between the promotion cost and accuracy of high-precision assessment tools. The standard method
for measuring body composition, dual-energy X-ray absorptiometry, is difficult to popularize at the
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grassroots level due to its high cost. However, the portable and low-cost bioelectrical impedance
analysis method is susceptible to interference from the rearrangement of body water and tissue
degeneration in the older population, thus reducing the stability of primary measurements.

In addition to limitations at the technical level of the device, this article, as a qualitative
theoretical review, also has multiple inherent limitations in research methods and evidence
integration that cannot be ignored. In terms of data-driven and quantitative testing, the core
conclusions of this article are based on the secondary integration of previous independent studies,
and the CHARLS or NHANES large micro-databases cannot be used to conduct first-hand
quantitative testing of large-sample multi-factor mediation effects. As a result, the mediation path
proposed in this article remains at the theoretical level and lacks direct empirical support for data
modeling. In terms of the validity of the evidence synthesis, there is a large span of dietary review
methods or meal frequency questionnaires used in each of the included independent studies, and
there is a lack of unified calibration standards for body composition measurement methods.
Regarding the strength of causal inference, the literature relied on in this article mostly tends to be
cross-sectional in design or short-term intervention trials. The lack of long-term prospective public
health cohort tracking directly weakens the strength of causal inference, making it difficult to
completely exclude the interference of reverse causation.

In response to the above-mentioned dual challenges caused by the limitations of this article's
methodology and the technical bottlenecks of the industry, this article believes that future academic
research and public health policy urgently need to undergo in-depth reshaping. Subsequent large-
scale aging public health cohort studies should use data to provide more robust causal evidence for
the multi-path mediating effect between dietary behavior and abnormal glucose metabolism. At the
same time, the national clinical nutrition management guidelines should comprehensively promote
the transition of older population metabolic management from traditional broad weight loss to
refined body composition adjustment. By establishing a precise nutrition intervention mechanism in
grassroots communities that is oriented towards regulating body fat and protecting muscles, we can
truly overcome the source prevention and control problems of diabetes in the older population and
help achieve healthy aging.

References

[1] World Health Organization. (2020). Decade of healthy ageing: Baseline report.
https://www.who.int/publications/i/item/9789240017900

[2] International Diabetes Federation. (2025). IDF diabetes atlas (11th ed.). https://www.diabetesatlas.org
[3] Wang, L., Peng, W., Zhao, Z., Zhang, M., Shi, Z., Song, Z., Zhang, X., Li, C., Huang, Z., Sun, X., Wang, L., Zhou,

M., Wu, J., & Wang, Y. (2021). Prevalence and treatment of diabetes in China, 2013-2018. JAMA: The Journal of
the American Medical Association, 326(24), 2498–2506. https://doi.org/10.1001/jama.2021.22208

[4] Gallagher, D., Heymsfield, S. B., Heo, M., Jebb, S. A., Murgatroyd, P. R., & Sakamoto, Y. (2000). Healthy
percentage body fat ranges: An approach for developing guidelines based on body mass index. The American
Journal of Clinical Nutrition, 72(3), 694–701. https://doi.org/10.1093/ajcn/72.3.694

[5] Hairi, N. N., Cumming, R. G., Naganathan, V., Handelsman, D. J., Le Couteur, D. G., Creasey, H., Waite, L. M.,
Seibel, M. J., & Sambrook, P. N. (2010). Loss of muscle strength, mass (sarcopenia), and quality (specific force)
and its relationship with functional limitation and physical disability: The concord health and ageing in men
project. Journal of the American Geriatrics Society (JAGS), 58(11), 2055–2062. https://doi.org/10.1111/j.1532-
5415.2010.03145.x

[6] Oliveros, E., Somers, V. K., Sochor, O., Goel, K., & Lopez-Jimenez, F. (2013). The concept of normal weight
obesity. Progress in Cardiovascular Diseases, 56(4), 426–433. https://doi.org/10.1016/j.pcad.2013.10.003

[7] Donini, L. M., Busetto, L., Bauer, J. M., Bischoff, S., Boirie, Y., Cederholm, T., Cruz-Jentoft, A. J., Dicker, D.,
Frühbeck, G., Giustina, A., Gonzalez, M. C., Han, H.-S., Heymsfield, S. B., Higashiguchi, T., Laviano, A., Lenzi,
A., Parrinello, E., Poggiogalle, E., Prado, C. M., … Barazzoni, R. (2020). Critical appraisal of definitions and



Proceedings	of	ICBioMed	2026	Symposium:	Biomedical	Engineering	and	Public	Health:	Real-Time	Wearables	for	Disease	Detection
DOI:	10.54254/2753-8818/2026.ES36309

7

diagnostic criteria for sarcopenic obesity based on a systematic review. Clinical Nutrition (Edinburgh, Scotland),
39(8), 2368–2388. https://doi.org/10.1016/j.clnu.2019.11.024

[8] Willett, W. (2013). Nutritional epidemiology (3rd ed.). Oxford University Press.
[9] Iacobucci, D. (2008). Mediation analysis. SAGE.
[10] Prado, C. M., Batsis, J. A., Donini, L. M., Gonzalez, M. C., & Siervo, M. (2024). Sarcopenic obesity in older

adults: A clinical overview. Nature Reviews. Endocrinology, 20(5), 261–277. https://doi.org/10.1038/s41574-023-
00943-z

[11] Ramirez, E., Salas, R., Bouzas, C., Pastor, R., & Tur, J. A. (2022). Comparison between original and reviewed
consensus of European Working Group on Sarcopenia in Older People: A probabilistic cross-sectional survey
among community-dwelling older people. Gerontology (Basel), 68(8), 869–876. https://doi.org/10.1159/000519304

[12] Baumgartner, R. N. (2000). Body composition in healthy aging. Annals of the New York Academy of Sciences,
904(1), 437–448. https://doi.org/10.1111/j.1749-6632.2000.tb06498.x

[13] Ruderman, N., Chisholm, D., Pi-Sunyer, X., & Schneider, S. (1998). The metabolically obese, normal-weight
individual revisited. Diabetes, 47(5), 699–713. https://doi.org/10.2337/diabetes.47.5.699

[14] Reedy, J., Krebs-Smith, S. M., Miller, P. E., Liese, A. D., Kahle, L. L., Park, Y., & Subar, A. F. (2014). Higher diet
quality is associated with decreased risk of all-cause, cardiovascular disease, and cancer mortality among older
adults1, 2. The Journal of Nutrition, 144(6), 881.

[15] Salas-Salvadó, J., Bulló, M., Babio, N., Martínez-González, M. Á., Ibarrola-Jurado, N., Basora, J., Estruch, R.,
Covas, M. I., Corella, D., Arós, F., Ruiz-Gutiérrez, V., & Ros, E. (2011). Reduction in the incidence of type 2
diabetes with the Mediterranean diet: Results of the PREDIMED-Reus nutrition intervention randomized trial.
Diabetes Care, 34(1), 14–19. https://doi.org/10.2337/dc10-1288

[16] Wolfe, R. R. (2006). Underappreciated role of muscle in health and disease. The American Journal of Clinical
Nutrition, 84(3), 475–482. https://doi.org/10.1093/ajcn/84.3.475

[17] Paddon-Jones, D., & Rasmussen, B. B. (2009). Dietary protein recommendations and the prevention of sarcopenia.
Current Opinion in Clinical Nutrition and Metabolic Care, 12(1), 86–90.
https://doi.org/10.1097/MCO.0b013e32831cef8b

[18] Appel, L. J., Clark, J. M., Yeh, H.-C., Wang, N.-Y., Coughlin, J. W., Daumit, G., Miller, E. R., Dalcin, A., Jerome,
G. J., Geller, S., Noronha, G., Pozefsky, T., Charleston, J., Reynolds, J. B., Durkin, N., Rubin, R. R., Louis, T. A., &
Brancati, F. L. (2011). Comparative effectiveness of weight-loss interventions in clinical practice. The New
England Journal of Medicine, 365(21), 1959–1968. https://doi.org/10.1056/NEJMoa1108660

[19] Villareal, D. T., Chode, S., Parimi, N., Sinacore, D. R., Hilton, T., Armamento-Villareal, R., Napoli, N., Qualls, C.,
& Shah, K. (2011). Weight loss, exercise, or both and physical function in obese older adults. The New England
Journal of Medicine, 364(13), 1218–1229. https://doi.org/10.1056/NEJMoa1008234

[20] Sangwung, P., Petersen, K. F., Shulman, G., & Knowles, J. W. (2020). Mitochondrial dysfunction, insulin
resistance, and potential genetic implications potential role of alterations in mitochondrial function in the
pathogenesis of insulin resistance and type 2 diabetes. Endocrinology (Philadelphia), 161(4), Article 017.
https://doi.org/10.1210/endocr/bqaa017

[21] Belfort, R., Mandarino, L., Kashyap, S., Wirfel, K., Pratipanawatr, T., Berria, R., DeFronzo, R. A., & Cusi, K.
(2005). Dose-response effect of elevated plasma free fatty acid on insulin signaling. Diabetes (New York, N.Y.),
54(6), 1640–1648. https://doi.org/10.2337/diabetes.54.6.1640

[22] Kelley, D. E., Goodpaster, B., Wing, R. R., & Simoneau, J.-A. (1999). Skeletal muscle fatty acid metabolism in
association with insulin resistance, obesity, and weight loss. American Journal of Physiology: Endocrinology and
Metabolism, 277(6), E1130–E1141. https://doi.org/10.1152/ajpendo.1999.277.6.E1130

[23] Challa, N. L., Sarkar, A., Kapettu, S., Phanithi, P. B., Chakrabarti, P., Parsa, K. V., & Misra, P. (2023). TGS1/PIMT
regulates pro-inflammatory macrophage mediated paracrine insulin resistance: Crosstalk between macrophages and
skeletal muscle cells. Biochimica Et Biophysica Acta (BBA) - Molecular Basis of Disease, 1870(1), 166878.
https://doi.org/10.1016/j.bbadis.2023.166878

[24] Kauppinen, A., Suuronen, T., Ojala, J., Kaarniranta, K., & Salminen, A. (2013). Antagonistic crosstalk between NF-
κB and SIRT1 in the regulation of inflammation and metabolic disorders. Cellular Signalling, 25(10), 1939–1948.
https://doi.org/10.1016/j.cellsig.2013.06.007

[25] Yamauchi, T., Kamon, J., Waki, H., Terauchi, Y., Kubota, N., Hara, K., Mori, Y., Ide, T., Murakami, K.,
Tsuboyama-Kasaoka, N., Ezaki, O., Akanuma, Y., Gavrilova, O., Vinson, C., Reitman, M. L., Kagechika, H.,
Shudo, K., Yoda, M., Nakano, Y., … Kadowaki, T. (2001). The fat-derived hormone adiponectin reverses insulin
resistance associated with both lipoatrophy and obesity. Nature Medicine, 7(8), 941–946.
https://doi.org/10.1038/90984



Proceedings	of	ICBioMed	2026	Symposium:	Biomedical	Engineering	and	Public	Health:	Real-Time	Wearables	for	Disease	Detection
DOI:	10.54254/2753-8818/2026.ES36309

8

[26] Kadowaki, T. (2006). Adiponectin and adiponectin receptors in insulin resistance, diabetes, and the metabolic
syndrome. The Journal of Clinical Investigation, 116(7), 1784–1792. https://doi.org/10.1172/JCI29126

[27] Shepherd, P. R., & Kahn, B. B. (1999). Glucose transporters and insulin action — implications for insulin
resistance and diabetes mellitus. The New England Journal of Medicine, 341(4), 248–257.
https://doi.org/10.1056/NEJM199907223410406

[28] Witvrouw, E., Mahieu, N., Danneels, L., & McNair, P. (2004). Stretching and injury prevention: An obscure
relationship. Sports Medicine (Auckland), 34(7), 443–449. https://doi.org/10.2165/00007256-200434070-00003

[29] DeFronzo, R. A., & Tripathy, D. (2009). Skeletal muscle insulin resistance is the primary defect in type 2 diabetes.
Diabetes Care, 32(suppl 2), S157–S163. https://doi.org/10.2337/dc09-S302


