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Abstract 

Frailty syndrome is a newly emerging complication in adults living with Type-2 Diabetes 

Mellitus (T2DM) associated with adverse health outcomes and decreased quality of life. This 

calls for investigation into its prevalence in T2DM adults, factors associated with it, and 

strategies to reduce the trajectory of frailty among T2DM adults. Therefore, this review 

aimed to assess frailty prevalence and its associated factors in T2DM adults and identify 

strategies to be implemented by nurses to mitigate frailty. An integrative review approach 

was used following the six steps of the Toronto and Remington framework. Relevant texts 

between 2017 and 2022 were extracted from Google Scholar, PubMed, CINAHL, and 

Cochrane Library using selected keywords, and the search strategy was presented using the 

PRISMA flow diagram. Sixteen cross-sectional studies on frailty that met the inclusion 

criteria after screening were reviewed. Results showed that the frailty prevalence ranged from 

10.2% to 55% among T2DM adults. Frailty was primarily defined using the Fried Frailty 

Phenotype. Frailty was found to be mainly associated with diabetes, poor glycemic control, 

mobility limitations, age, depression, hypoalbuminemia, and nutritional factors. In 

individuals with T2DM, early detection, exercise, dietary and educational interventions, and 

glycemic management seem to be the most successful approaches to reducing frailty. The 

increasing prevalence of frailty calls for early diagnosis and management of frailty and its 

associated factors among adults with T2DM. Frailty should also be included in clinical 

guidelines for T2DM to target individualized interventions and therapeutic approaches.  

Keywords: Frailty, Frailty scale, Prevalence, Type-2 diabetes mellitus, Type-2 diabetes 

mellitus adults. 

___________________________________________________________________________ 

 

Introduction 

Diabetes mellitus (DM) is an escalating global public health challenge, contributing 

significantly to morbidity, disability, and mortality rates worldwide (Hossain & Islam, 2024). 

Among the estimated 537 million adults living with diabetes as of 2021, a staggering 95% are 

diagnosed with Type 2 diabetes mellitus (T2DM) (International Diabetes Federation, 2021). 

This number is projected to rise dramatically to 643 million by 2030 and 783 million by 

2045, presenting an urgent need for targeted interventions. Beyond its direct complications, 

T2DM frequently coexists with frailty syndrome, a condition recognized as both a 

consequence and an independent predictor of diabetes development (Vaccaro et al., 2019). 

Frailty further amplifies the burden of T2DM, driving increased rates of hospitalization, 

disability, and mortality, while simultaneously straining healthcare systems through elevated 

costs and resource demands. 

Frailty is characterized as a physiological state of heightened vulnerability to internal and 

external stressors (Fried et al., 2001, as cited in Tanikawa et al., 2019). Traditionally 

associated with aging populations, frailty syndrome is defined by the presence of three or 

more clinical features: low physical activity, muscle weakness, slow walking speed, self-

reported exhaustion, and unintentional weight loss (Fried et al., 2001). Globally, its 

prevalence in older adults’ ranges from 12% to 24% (Abd. Ghafar et al., 2022). However, 

recent evidence reveals that frailty is not confined to the aging population but increasingly 



 
 

affects individuals with T2DM, with prevalence rates estimated to be 3-5 times higher in this 

group (Abd. Ghafar et al., 2022). This bidirectional relationship between T2DM and frailty 

underscores the need for deeper investigation, as hyperglycemia and poor glycemic control 

not only contribute to frailty onset but also exacerbate its severity and impact, leading to end-

organ damage and other diabetes-related complications. 

Despite increasing recognition of the relationship between frailty and type 2 diabetes mellitus 

(T2DM), much of the existing research on frailty has predominantly focused on older adults 

rather than diabetic populations (Ju et al., 2018; Marcos-Pérez et al., 2020; Orkaby et al., 

2022; Gagesch et al., 2022). This limited focus overlooks a critical subgroup—individuals 

with T2DM—who may experience accelerated frailty progression due to the interplay of 

chronic hyperglycemia, inflammation, and comorbidities. The lack of sufficient studies 

targeting T2DM populations represents a significant gap in the literature, as these individuals 

face unique risks and vulnerabilities. 

Emerging evidence underscores the preventable and reversible nature of frailty, particularly 

when identified and addressed in its early stages. Early identification and management of 

frailty in this population could yield substantial benefits, including improved clinical 

outcomes, enhanced quality of life, and a reduction in the economic and logistical burden on 

healthcare systems (Hanlon et al., 2018; Travers et al., 2019). Addressing this gap through 

targeted research and intervention development is essential to advancing care strategies for 

individuals with T2DM at risk of frailty. 

This review aims to bridge this knowledge gap by assessing the prevalence of frailty among 

adults living with T2DM and exploring the factors associated with its occurrence. 

Furthermore, it seeks to identify effective strategies for preventing and managing frailty in 

T2DM populations, providing critical insights for healthcare professionals—particularly 

nurses—who play a pivotal role in delivering timely and effective interventions. To guide this 

inquiry, the following research questions are addressed: 

 1. What is the prevalence of frailty in adults living with T2DM? 

 2. What factors are associated with frailty among adults living with T2DM? 

 3. What strategies can help curb frailty syndrome in T2DM adults? 

By answering these questions, this review aspires to enhance the understanding of frailty 

within the context of T2DM and contribute to the development of tailored interventions to 

mitigate its impact. 

Section 2: Methodology 

Search strategy: This integrative review was conducted following the six-step framework 

proposed by Toronto and Remington (2020). The review, performed in November 2022, 

adhered to the Preferred Reporting Items for Systematic Review and Meta-Analyses 

(PRISMA) guidelines to summarize the findings. The PRISMA framework illustrated the 

selection process, from the initial identification of records to the final inclusion of studies, as 

depicted in Figure 1. Electronic databases, including PubMed, CINAHL, Google Scholar, and 

the Cochrane Library, were systematically searched to identify relevant studies. The search 

employed the following keywords: “frailty syndrome,” “frailty level,” “frailty index,” 

“frailty,” “sarcopenia,” “physical frailty,” “cognitive frailty,” “type 2 diabetes,” “type 2 

diabetes mellitus,” and “T2DM.” Boolean operators “OR” and “AND” were used to refine 

the search strategy. The search was restricted to full-text articles published in English 

between January 2017 and November 2022 that met the pre-defined eligibility criteria. 



The inclusion criteria for this review were as follows: peer-reviewed articles indexed in the 

specified databases; studies published in English between January 2017 and November 2022; 

cross-sectional studies involving patients with type 2 diabetes mellitus (T2DM); and studies 

reporting the prevalence of frailty syndrome in T2DM patients and its associated factors. 

Exclusion criteria included articles still in press, grey literature, abstract-only citations, 

anonymous reports, news articles, editorials, qualitative research, systematic reviews, and 

meta-analyses. 

Data extraction: Initially, the titles and abstracts of all identified articles were independently 

screened, followed by the removal of duplicate records. Subsequently, the full texts of the 

remaining articles were thoroughly reviewed, and only those that met the predefined 

eligibility criteria were included in the analysis. Key information was then extracted from 

each eligible study, including the author’s name, publication date, research location, number 

of participants with type 2 diabetes mellitus (T2DM), prevalence of frailty, methods used to 

assess frailty, and strategies implemented to mitigate it. 

Quality appraisal: The quality of the cross-sectional studies included in this review was 

assessed using the Newcastle-Ottawa Scale, which assigns a maximum of 10 points to each 

study: 5 points for selection, 2 points for comparability, and 3 points for the assessment of 

outcomes. Of the studies reviewed, 10 achieved scores greater than 8, while 6 scored between 

7 and 8. Consequently, all 16 studies met the quality criteria and were included in this review. 

Section 3: Results and Analysis 

Nine hundred eighty-seven articles were identified from the four electronic databases 

between 2017 and 2022. Of these, 84 duplicates were excluded, and a further 827 were 

excluded based on unrelated titles and abstracts, leaving 76 full-text articles obtained for 

further screening. From these, 60 articles were excluded that failed to meet the eligibility 

criteria. Finally, 16 studies that assessed frailty and its associated factors among adults living 

with T2DM were included in the review. The results of the study are summarized in Table 1. 

Characteristics of the studies included in this review 

All 16 articles were cross-sectional studies on frailty syndrome among 23,763 male and 

female adults living with T2DM, of which 6236 were frail. The majority (13) were conducted 

in Asia, with the largest sample population of 18,010 from a study conducted in China. The 

results of the study are summarized in Table 1. 

Prevalence of frailty syndrome among T2DM patients 

Table 1 shows that the prevalence of frailty ranged from 10.2% to 55% among adults with 

T2DM. The highest prevalence of 55% was reported in Saudi Arabia (Al-Ali et al., 2021), 

and the lowest of 10.2% was reported in China (Tang et al., 2022).  

 

Methods used to measure frailty syndrome 

Table 1 shows that seven different frailty scales were used to measure frailty in T2DM adults. 

Seven of the studies measured frailty syndrome using the Fried Frailty Phenotype (Kang et 

al., 2021; García-de-Alba-García et al., 2019; Kong et al., 2021; Thein et al., 2018; Nguyen et 

al., 2022; Al-Ali et al., 2021; de Lima Filho et al., 2020). The FRAIL scale was used in 2 



 
 

studies (Al-Ali et al., 2021; Lu et al., 2022), while Tang et al. (2022) used a modified frail 

scale version. Other scales used include the Chinese version of the Tilburg Frailty Indicator 

(Lin et al., 2021; Liu et al., 2020), the Clinical Frailty Scale (Yanagita et al., 2020), the 

Edmonton Frail Scale (Karsli et al., 2022), a 35-item Frailty Index (Castrejón-Pérez et al., 

2018; Zeng et al., 2022) and the Obu Study Health Promotion for the Elderly Frailty Scale 

(Tanikawa et al., 2019). 

Factors Associated with Frailty Syndrome among Adults living with T2DM 

The studies reviewed also identified the factors associated with frailty syndrome among 

adults living with T2DM as shown in Table 1. The most common associated factors were 

diabetes/increased glycosylated hemoglobin levels/poor glycemic control (Thein et al., 2018; 

Castrejón-Pérez et al., 2018; Karsli et al., 2022; Al-Ali et al., 2021; Kong et al., 2021; de 

Lima Filho et al., 2020), followed by older age (Karsli et al., 2022; Nguyen et al., 2022; Al-

Ali et al., 2021;  Lu et al., 2022), depression (Lin et al., 2021; Liu et al., 2020; de Lima Filho 

et al., 2020; Kong et al., 2021), mobility/ADL limitations (Kang et al., 2021; Kong et al., 

2021; Zeng et al., 2022; de Lima Filho et al., 2020) and hypoalbuminemia and nutritional 

status (Yanagita et al., 2020; Kong et al., 2021; Nguyen et al., 2022; Tanikawa et al., 2019). 

Others include gender (García-de-Alba-García et al., 2019; Kang et al., 2021) and 

comorbidities and previous hospitalization (Castrejón-Pérez et al., 2018; Tang et al., 2022; 

Zeng et al., 2022). 

Strategies to Curb Frailty Syndrome in T2DM Adults: The Way Forward 

The studies included several strategies to curb the increasing prevalence of frailty among 

adults living with T2DM, as shown in Table 1. The majority prescribed early diagnosis and 

management of frailty and rehabilitation (Zeng et al., 2022; Lu et al., 2022; de Lima Filho et 

al., 2020; Lin et al., 2021; Kang et al., 2021; Kong et al., 2021; Karsli et al., 2022). Other 

measures include routine screening for frailty among T2DM patients (Thein et al., 2018; Al-

Ali et al., 2021), promotion of awareness of frailty among T2DM adults and health literacy 

(Zeng et al., 2022; Liu et al., 2020), and social support (Liu et al., 2020). Further diagnostic 

and longitudinal studies are also required to assess the causal relationship between T2DM 

and frailty (Tang et al., 2022; Zeng et al., 2022; Nguyen et al., 2022; Tanikawa et al., 2019). 

Section 4: Discussion 

Prevalence of frailty syndrome among T2DM patients 

The review reveals that frailty syndrome is a significant and growing concern among adults 

living with Type 2 diabetes mellitus (T2DM), with a reported prevalence of up to 55%. This 

finding aligns with the report by Abd-Ghafar et al. (2022), which noted a frailty prevalence 

that is 3-5 times higher in individuals with T2DM compared to the general population (12-

24%). These results underscore the urgent need for targeted public health and clinical 

interventions, as frailty exacerbates the health burden of T2DM by increasing risks of 

disability, morbidity, and healthcare costs. 

The findings highlight significant regional variations in frailty prevalence among T2DM 

populations, with some countries reporting notably higher rates. For instance: Turkey 

(40.9%), China (42.4%), Brazil (47.8%), and Saudi Arabia (44% - 55%). These figures are 

substantially higher than the 7–24% prevalence rates reported in other studies (Ida et al., 

2019; Villani et al., 2021). Notably, these variations may reflect differences in healthcare 

access, socioeconomic factors, lifestyle, and cultural attitudes toward managing diabetes and 



frailty risk factors (Richards et al., 2022). Countries with higher prevalence rates likely face 

systemic challenges, such as inadequate early screening for frailty, insufficient patient 

education about diabetes self-care, or limited access to preventive interventions. Therefore, 

there is a need for healthcare systems in high-prevalence regions to implement standardized 

frailty assessment tools during routine diabetes management visits to detect early signs, 

empower patients with T2DM through education about lifestyle modifications (e.g., physical 

activity, nutrition) that reduce frailty risk and incorporate physical therapists, dietitians, and 

geriatric specialists into diabetes care teams to address frailty holistically (Bristol, North 

Somerset, and South Gloucestershire Integrated Care Board (BNSSG ICB), 2024). 

Temporal patterns also emerged in the data, with some countries experiencing declining 

frailty prevalence and others showing increases: In China, frailty prevalence decreased from 

42.4% in 2020 to 10.2%-20.8% in 2022; in Mexico, a similar decline was noted, from 28.6% 

in 2017 to 17% in 2019; and in Japan, an opposite trend was observed, with prevalence rising 

from 21.4% in 2019 to 35.8% in 2021. These fluctuations could be attributed to several 

factors, including advancements in diabetes management practices, public health initiatives, 

and differences in frailty assessment methods. The increasing prevalence in Japan, for 

example, may indicate a growing aging population or changes in diabetes complications over 

time. Meanwhile, the declining rates in China and Mexico suggest the positive impact of 

enhanced diabetes care programs or preventative measures targeting frailty.  

Variations in frailty prevalence across countries and over time can be partly attributed to 

differences in the frailty assessment scales employed. A systematic review analyzing data 

from 62 countries found that frailty prevalence estimates varied significantly depending on 

the assessment tool used, with overall estimates ranging from 17% to 45%. The study 

concluded that methodological differences, including the choice of frailty scales, contribute 

to the heterogeneity in prevalence rates observed across different populations (Sezgin et al., 

2021). Establishing globally accepted frailty assessment protocols (e.g., Fried Frailty 

Phenotype or Frailty Index) would allow for better cross-comparisons and monitoring of 

trends. 

A critical observation in the review is the variability in frailty prevalence (5–48%) when 

different diagnostic criteria or frailty scales are applied (Perkisas & Vandewoude, 2016). This 

highlights the methodological inconsistency that complicates efforts to understand the true 

burden of frailty in T2DM populations. The lack of a universally accepted frailty assessment 

tool limits the comparability of findings and may lead to under- or overestimation of frailty 

prevalence, affecting resource planning and clinical interventions (Boreskie et al., 2022). 

Barriers to implementing frailty assessments in clinical settings still exist, including a lack of 

consensus on the assessment tool best suited in each context, uncertain cost-effectiveness, 

and few established interventions for frailty (Boreskie et al., 2022). Thus, global adoption of 

validated, user-friendly frailty assessment tools, such as the Fried Frailty Phenotype, 

particularly in primary care settings is advocated. Also, there is a need to train clinicians, 

especially in diabetes care, to recognize and assess frailty using these tools consistently.  

Methods used to measure frailty syndrome 

The review highlight the methods used to assess frailty syndrome, particularly in adults with 

T2DM, emphasizing the variability in frailty prevalence due to differing measurement 

tools. Frailty, especially in its pre-frail stage, is a critical condition to identify early since it is 

reversible with appropriate interventions. Tools like the Fried Frailty Phenotype and the 



 
 

FRAIL scale play a significant role in this process. Early detection could help in reducing the 

progression to full-blown frailty, which is associated with adverse outcomes like reduced 

quality of life, increased hospitalizations, and mortality (Sezgin et al., 2020). 

The variability in frailty prevalence among T2DM adults across studies could stem from the 

heterogeneity in tools used. While the Fried Frailty Phenotype is a widely validated standard, 

other tools may differ in sensitivity, specificity, or the dimensions of frailty they assess.This 

inconsistency highlights a need for standardization in frailty assessment methodologies 

within specific populations, such as T2DM adults, to allow better comparison of results 

across studies (Hanlon et al., 2020). 

T2DM itself is linked with accelerated aging and an increased risk of frailty due to factors 

like chronic inflammation, insulin resistance, and sarcopenia (Ricci et al., 2021). Reliable 

assessment tools are thus essential for tailoring management strategies (Strain et al., 2021). 

There is therefore a need to adopt standardized tools like the Fried Frailty Phenotype in 

research and clinical settings involving T2DM patients. This would help reduce variability in 

frailty prevalence rates and enhance comparability across studies. Also, developing diabetes-

specific frailty tools tailored to the unique challenges and risks associated with T2DM should 

be considered. This would improve the relevance and sensitivity of frailty assessments in this 

population. 

 

Factors associated with frailty syndrome among adults living with T2DM 

Diabetes (DM) is identified as the most associated factor with frailty, and this is in line with 

multiple studies (Kitamura et al., 2019; Assar et al., 2019; Yanase et al., 2019). Diabetes 

exacerbates metabolic, vascular, and inflammatory pathways, which may accelerate the 

decline in physical function and resilience. The chronic nature of DM likely creates a 

physiological environment conducive to frailty through mechanisms such as glycemic 

dysregulation and systemic inflammation. Thus, efforts to manage frailty in T2DM 

populations should begin with optimized DM management. This includes regular blood 

glucose monitoring, patient education, and adherence to treatment plans.  

Higher levels of glycosylated hemoglobin (HbA1c) also significantly increase the risk of 

frailty, as reported by multiple studies (Liu et al., 2024; Aguayo et al., 2019; Yanigita et al., 

2018). Poor glycemic control leads to complications such as neuropathy and vascular 

damage, which contribute to frailty. Long-term hyperglycemia may weaken both physical 

and cognitive functions, thereby elevating frailty risk. Tight glycemic control (avoiding 

hyperglycemia while minimizing hypoglycemia) is essential. Early interventions such as 

lifestyle modifications, individualized diet plans, and pharmacotherapy can help mitigate the 

impact of poor glycemic control (Bristol, North Somerset, and South Gloucestershire 

Integrated Care Board (BNSSG ICB), 2024). 

Diabetic complications, including neuropathy, nephropathy, and retinopathy, are revealed to 

be associated with reduced mobility and frailty. This is consistent with findings as the 

systemic effects of chronic complications has been reported to lead to progressive physical 

deterioration (Kulkarni et al., 2024). Thus, screening and early management of diabetic 

complications should be prioritized in clinical practice. This includes regular check-ups for 

kidney function, eye health, and peripheral neuropathy.  



Age, as revealed in the review, is a well-documented factor for frailty, as physiological 

reserves naturally decline with aging. T2DM amplifies age-related frailty by accelerating 

muscle mass loss and reducing functional capacity. Older adults with T2DM are at higher 

risk of frailty compared to their non-diabetic peers (Strain et al., 2021). Implementing 

comprehensive geriatric assessments for older adults with T2DM to identify early signs of 

frailty. Tailored exercise programs focusing on strength and balance may help delay frailty 

progression. 

Depression and nutritional deficits, including hypoalbuminemia are reported to be strongly 

linked to frailty, as depression can impair motivation for physical activity, reduce appetite, 

and disrupt social interactions, and malnutrition can impair muscle maintenance and immune 

function (Laura et al., 2022; Aprahamian et al., 2019; Soysal et al., 2017). Malnutrition and 

low protein intake also contribute to sarcopenia, a key component of frailty. Screening for 

depression should therefore be integrated into routine care for T2DM patients. Psychosocial 

support, counseling, and treatment for depression (e.g., cognitive-behavioral therapy or 

antidepressants) can improve outcomes. Nutritional interventions, including protein-rich diets 

and supplementation, should be implemented. Dietitian-guided meal planning can address 

deficiencies and optimize nutritional intake (Laura et al., 2022). 

Reduced mobility and limitations in activities of daily living (ADLs) are reported to be 

strongly associated with frailty, as physical inactivity accelerates muscle loss and functional 

decline. Mobility issues contribute to a feedback loop where inactivity worsens physical 

health, further increasing frailty risk (Caballero Mora & Rodriguez Mañas, 2018). Thus, 

structured physical activity programs, such as resistance training and aerobic exercises, 

should be encouraged. Rehabilitation services may also benefit individuals with severe 

mobility impairments (Caballero Mora & Rodriguez Mañas, 2018). Factors such as living 

alone, poor social support, low health literacy, and poor economic status are also revealed to 

be associated with frailty. This is in line with findings from several studies (Maharani et al., 

2024; Ye et al., 2021; Wallington et al., 2019; De Labra et al., 2018). Social and economic 

vulnerabilities exacerbate health disparities, reducing access to care and resources that 

promote resilience. Community-based support programs, affordable healthcare services, and 

health education initiatives can address these socio-economic challenges. Regular follow-ups 

and home-based care models may also benefit socially isolated individuals (Wallington et al., 

2019). 

Both low body mass and abdominal obesity are revealed to be associated with frailty. Obesity 

can lead to metabolic dysfunction, while low body mass reflects malnutrition and sarcopenia  

(Jayanama et al., 2022; Yuan et al., 2021). A U-shaped relationship exists between body mass 

and frailty, with both extremes posing risks. Weight management programs should aim for a 

healthy body mass index (BMI) while maintaining muscle mass through adequate nutrition 

and physical activity (Jayanama et al., 2022; Yuan et al., 2021).  

The review indicates that gender-specific differences may exist, with women often being 

more prone to frailty due to differences in muscle mass and hormonal changes. These gender 

differences in frailty has also been reported in literature (O’Brien et al., 2024; Mielke et al., 

2022). Gender-specific approaches may enhance the effectiveness of interventions. Research 

into tailored interventions for men and women can help address frailty disparities (Reid et al., 

2022). Multiple comorbidities and previous hospitalizations further increase frailty risk. 

These factors reflect the cumulative burden of illness, which accelerates frailty progression. 



 
 

Integrated care plans addressing comorbidities holistically and strategies to prevent hospital 

readmissions (e.g., home monitoring, patient education) are critical. 

Strategies to curb frailty syndrome in T2DM adults: The way forward 

Studies have suggested that frailty is preventable and reversible if timely interventions are 

taken (Wang et al., 2024). Seven studies reviewed recommended that early diagnosis and 

management is the most common preventive measure to curb frailty in T2DM adults. This is 

in line with reviews that suggest that early detection of frailty through clinical assessments 

and the use of validated frailty scales is a cornerstone in managing frailty among T2DM 

patients. Incorporating frailty evaluation into routine diabetes management aligns with 

clinical guidelines (American Diabetes Association, 2021; Cosentino et al., 2019).  

Regular frailty screening enables healthcare providers to intervene at the early stages of 

functional decline, reducing the risk of disability and adverse health outcomes (LeRoith et al., 

2019). These are identified by assessing critical factors associated with frailty, including 

physical performance, mental health, cognition, and nutrition. Nurses can also utilize 

validated frail scales or criteria in clinical settings for early diagnosis of frailty in T2DM 

adults. Routine screening for frailty in T2DM was also suggested by 2 of the studies 

reviewed. This is in line with several reports that suggested that the assessment of frailty must 

become part of the routine evaluation of DM patients (Strain et al., 2018; Sinclair et al., 

2018). Therefore, including frailty screening protocols as a mandatory component of T2DM 

management in primary care settings and training nurses and clinicians in using frailty scales 

like the FRAIL scale or Edmonton Frailty Scale to standardize assessments is of essence. 

Another measure cited is increasing or promoting awareness of frailty among T2DM patients 

and enhancing health literacy. This is important for nurses to implement. Vaccaro et al. 

(2019) emphasized promoting awareness among T2DM patients about frailty and its risk 

factors (e.g., malnutrition, sarcopenia) can empower them to adopt preventive behaviors. 

Enhanced health literacy will equip patients and the general public with knowledge about 

age-related illnesses and frailty to make informed decisions about nutrition, exercise, and 

lifestyle changes. Conducting educational programs focusing on the risks and prevention of 

frailty, tailored to individuals with T2DM will be useful. 

Nutrition is also reported to play a critical role in preventing frailty. Diets like the 

Mediterranean diet and adequate calorie and protein intake are protective against frailty, 

sarcopenia, and weight loss (Ni Lochlainn et al., 2021; Abdelhamid et al., 2020). So, 

optimizing dietary quality reduces the risk of frailty and supports overall metabolic and 

physical health in T2DM patients and this can be done by collaborating with dietitians to 

design personalized meal plans for T2DM patients, emphasizing whole foods, fruits, 

vegetables, and lean protein and encouraging patients to minimize consumption of processed 

foods and sugary beverages (Ni Lochlainn et al., 2021; Tamura et al., 2020). As frailty in 

T2DM is characterized by malnutrition, sarcopenia, and weight loss, and factors such as 

hypoalbuminemia, nutritional factors, and body mass/body mass index have been reported to 

be associated with frailty, clinicians need to also focus on weight maintenance (Strain et al., 

2021).  

Exercise has also been cited as a protective factor for frailty. According to Abd. Gafar et al. 

(2022), resistance and balance training have demonstrated benefits in reducing falls, 

improving functional ability, and mitigating frailty risks in T2DM patients. Exercise 

interventions tailored to individuals’ physical capabilities improve strength and mobility, 



reducing dependency and fall risks. Developing community-based exercise programs for 

T2DM patients focusing on resistance and balance training and educating patients on home-

based exercises they can incorporate into daily routines, ensuring they are low-impact and 

safe for older adults can be beneficial. 

The review highlights that frailty prevention requires a multi-faceted comprehensive strategy 

addressing physical, cognitive, and nutritional health. Integrated care approaches enhance the 

likelihood of reversing frailty and improving quality of life, and this requires 

multidisciplinary care teams, including nurses, physicians, dietitians, and physiotherapists, to 

provide holistic care and regular review and adjustment of interventions to match T2DM 

patients’ evolving needs and frailty status. Findings further highlight the need for a paradigm 

shift in the management of frailty among T2DM adults. Moving forward, policymakers 

should advocate for frailty assessment to be included in national diabetes guidelines, 

healthcare systems must allocate resources to train staff and implement routine frailty 

screening, and long-term studies should evaluate the impact of combined dietary and exercise 

interventions on reversing frailty. 

By prioritizing early intervention, fostering health literacy, and promoting tailored lifestyle 

changes, the burden of frailty among T2DM adults can be significantly reduced. This 

approach will not only enhance patient outcomes but also alleviate the broader healthcare 

burden associated with frailty. 

Section 5: Conclusion and Recommendations 

The high prevalence of frailty syndrome among adults with T2DM presents a significant 

public health challenge. Regional and temporal variations further emphasize the need for 

tailored approaches to frailty prevention and management. Standardizing frailty assessment, 

implementing targeted interventions in high-prevalence areas, and conducting longitudinal 

studies are essential steps toward mitigating the burden of frailty. 

Healthcare systems should integrate frailty assessment into routine T2DM care, focusing on 

prevention, early detection, and management strategies. This will ultimately improve patient 

outcomes, enhance quality of life, and reduce the socioeconomic burden associated with 

T2DM and frailty. Frailty among adults with T2DM is multifactorial, influenced by clinical, 

psychological, nutritional, and socio-demographic factors. A comprehensive, 

multidisciplinary approach is necessary to address these interlinked factors effectively among 

T2DM populations. Key recommendations include: 

1. Early screening for frailty using validated tools. 

2. Routine assessment of frailty. 

3. Optimized diabetes management, including glycemic control and complication 

prevention. 

4. Targeted nutritional and physical activity interventions. 

5. Mental health support and social engagement programs. 

6. Policies promoting equitable access to care and resources for vulnerable populations. 

By implementing these strategies, healthcare systems can mitigate the impact of frailty, 

improve quality of life, and reduce healthcare burdens for adults living with T2DM. 
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Figure 1: PRISMA Flow Diagram for Frailty Syndrome Study Search Strategy 
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Studies included in the review  

(n = 16) 

In
cl

u
d

ed
 



 

Table 1: Characteristics of the Cross-sectional Studies Included in the Review 

S/N 
Author 

(Year) 
Country 

No 

T2DM 

adults 

Methods for measuring 

frailty 

Prevalence of 

frailty 
Associated factors of frailty Strategies to reduce frailty (way forward) 

1.  
Lin et al. 

(2021). 
China 248 

The Chinese version of the 

Tilburg frailty indicator 
26.6% Depression 

Early detection via routine screenings for 

symptoms of depression during diabetes care 

2.  
Kang et al. 

(2021) 
Korea 670 

Fried frailty phenotype 
criteria 

15% 
Gender, limitations in mobility, and 

increased mortality 
Early assessment of sarcopenia and frailty and 

timely interventions 

3.  
Yanagita et al. 

(2020) 
Japan 148 The Clinical frailty scale 38.5% 

Hypoalbuminemia, low aspartate 

aminotransferase (AST) activity and low 

body mass (BM), serum DHEA-S and 
cortisol 

Need for interventions to modify the risk factors 

of frailty for the achievement of optimal life 

expectancy in T2DM adults 

4.  
Tang et al. 

(2022). 
China 558 Modified FRAIL scale 10.2% 

Multimorbidity, ≥ three chronic diseases, 

and hospitalization in the past year 

Further research is needed on enhancing self-care 

activities to delay the onset of frailty and clarify 

possible causal relationships between them. 

5.  

García-de-Alba-

García et al. 

(2019) 

Mexico 200 
Fried frailty phenotype 

criteria 
17% Gender 

Establishment of strategies and policies to 

achieve the promotion of a happy old age and to 

prevent the frailty syndrome 

6.  
Karsli et al. 

(2022). 
Turkey 149 Edmonton Frail Scale 40.9% Diabetes, gender, quality of life, Need to take necessary precautions against frailty 

7.  
Castrejón-Pérez 

et al. (2018) 
Mexico 1236 35-item frailty index (FI) 28.6% 

Hospitalization in the past year, type of 

treatment, peripheral neuropathy, and 

diabetic coma 

Implementation of strategies to delay its frailty in 

T2DM adults 

8.  
Kong et al. 

(2021). 
China 291 

Fried frailty phenotype 
criteria 

19.2% 

Alcohol, glycated hemoglobin, nutritional 

status, depressive symptoms, and exercise 

behavior 

Frailty identification and multifaceted 

interventions should be developed for T2DM 

adults 

9.  
Liu et al. 
(2020). 

China 637 
The Chinese version of the 

Tilburg frailty indicator 
42.4% Health literacy, social support, depression 

Measures that provide social support and enhance 
health literacy while alleviating depression 

10.  
Thein et al. 

(2018). 
Singapore 486 

Fried frailty phenotype 

criteria 
19.8% Diabetes 

Frailty identification using simple and brief 

instruments in DM patients 

11.  
Tanikawa et al. 

(2019) 
Japan 178 

Obu Study Health 
Promotion for Elderly 

Frailty Scale 

21.4% 
Low serum albumin and IGF-2 levels, 

polypharmacy 

Further longitudinal studies to identify 
associations between frailty and its associated 

factors 

12.  
Nguyen et al. 

(2022). 
Vietnam 638 

Fried frailty phenotype 

criteria 
28.2% Older age, body mass index 

Further longitudinal studies to clarify associations 

between frailty and its associated factors 

13.  
Al-Ali et al. 

(2021) 

Saudi 

Arabia 
47 

Fried frailty phenotype 

criteria and FRAIL scale 

Group II= 44% 

Group III= 55% 
Poor glycemic control, older age Further diagnostic studies on frailty are required 

14.  
Zeng et al. 

(2022). 
China 18010 35-item frailty index (FI) 22.7% 

Activities of daily living (ADL) disabilities, 

comorbidities, living alone, poor socio-
economic status 

Increase awareness of frailty and advance early 

diagnosis and interventions 

15.  Lu et al. (2022). China 154 FRAIL scale 20.8% Age, activities of daily living Early intervention for cognitive frailty is needed 

16.  
de Lima filho et 

al. (2020) 
Brazil 113 

Fried frailty phenotype 

criteria 
47.8% 

Glycated hemoglobin, depression, mobility, 

social participation, schooling 

Further, focus on rehabilitation and 

care/management programs in DM 



REFERENCES 
Abd. Ghafar, M.Z.A., O’Donovan, M., Sezgin, D., Moloney, E., Rodr ı́guez-Laso, A., Liew, A., & 

O’Caoim, R. (2022). Frailty and diabetes in older adults: Overview of current controversies and 

challenges in clinical practice. Frontiers in Clinical Diabetes and Healthcare, 3, 895313. 
https://doi.org/10.3389/fcdhc.2022.895313 

Abdelhamid, A., Jennings, A., Hayhoe, R.P.G., Awuzudike, V.E., & Welch, A.A. (2020). High variability 
of food and nutrient intake exists across the Mediterranean Dietary Pattern—A systematic review. 
Food Science & Nutrition, I8, 4907–4918.  

Aguayo, G.A., & Fagherazzi, G. (2020). Intricate relationships between frailty and diabetes: Where do we 
go from here? Lancet Healthy Longevity, 1(3), e92–e93. https://doi.org/10.1016/S2666-

7568(20)30019-2 
Al-Ali, S.A., AlJabr, Q.M., Alramadhan, Z.T., Algharrash, Z., Alyousif, A.J.A., Alessa, A.N., & 

AlButayan, H.A. (2021). Screening of Diabetic Patients for Frailty with the Frail Scale: A 
Comparison with the Fried’s Phenotype Criteria in Saudi Arabia. International Journal of 
Diabetes and Clinical Research, 8, 150. https://doi.org/10.23937/2377-3634/1410150 

American Diabetes Association (2021). 12. Older Adults: Standards of Medical Care in Diabetes—
2021. Diabetes Care,44 (Supplement_1), S168–S179. 

Aprahamian, I., Suemoto, C. K., Lin, S. M., de Siqueira, A. S. S., Biella, M. M., de Melo, B. A. R., & 
Jacob-Filho, W. (2019). Depression is associated with self-rated frailty in older adults from an 
outpatient clinic: a prospective study. International Psychogeriatrics, 31(3), 425–434. 
https://doi.org/10.1017/S104161021800100X 

Argyropoulou, D., Geladas, N. D., Nomikos, T., & Paschalis, V. (2022). Exercise and Nutrition Strategies 
for Combating Sarcopenia and Type 2 Diabetes Mellitus in Older Adults. Journal of Functional 
Morphology and Kinesiology, 7(2), 48.  

Assar, M.E., Laosa, O., & Rodriguez Manas, L. (2019). Diabetes and frailty. Current Opinion in Clinical 

Nutrition and Metabolic Care, 22, 52–57.  
Boreskie, K. F., Hay, J. L., Boreskie, P. E., Tangestani Fard, M., Duhamel, T. A., Stoesz, B. M., & 

Rockwood, K. (2022). Frailty-aware care: Giving value to frailty assessment across different 
healthcare settings. BMC Geriatrics, 22, 13. https://doi.org/10.1186/s12877-021-02722-9 

Bristol, North Somerset, and South Gloucestershire Integrated Care Board (BNSSG ICB). (2024). 
Diabetes and frailty: Guidance on the management of older adults with type 2 diabetes. Retrieved 
from https://remedy.bnssg.icb.nhs.uk/media/xpkl3nfc/diabetes-and-frailty-guidance-on-the-

management-of-older-adults-with-type-2-diabetes-final.pdf 
Caballero Mora, M. Á., & Rodriguez Mañas, L. (2018). The concept of frailty and functional decline. In 

R. Roller-Wirnsberger, K. Singler, & M. Polidori (Eds.), Learning geriatric medicine (pp. 27-39). 
Springer, Cham. https://doi.org/10.1007/978-3-319-61997-2_4 

Castrejón-Pérez, R.C., Aguilar-Salinas, C.A., Gutiérrez-Robledo, L.M., Cesari, M., & Pérez Zepeda, 
M.U. (2018). Frailty, diabetes, and the convergence of chronic disease in an age-related 
condition: a population-based nationwide cross-sectional analysis of the Mexican nutrition and 
health survey. Aging Clinical and Experimental Research, 30, 935–941 

https://doi.org/10.1007/s40520-017-0852-2 
Cosentino, F., Grant, P. J., Aboyans, V., Bailey, C. J., Ceriello, A., Delgado, V., Federici, M., Filippatos, 

G., Grobbee, D. E., Hansen, T. B., Huikuri, H. V., Johansson, I., Jüni, P., Lettino, M., Marx, N., 
Mellbin, L. G., Östgren, C. J., Rocca, B., Roffi, M., Sattar, N., … ESC Scientific Document 
Group (2020). 2019 ESC Guidelines on diabetes, pre-diabetes, and cardiovascular diseases 
developed in collaboration with the EASD. European Heart Journal, 41(2), 255–323. 
https://doi.org/10.1093/eurheartj/ehz486 

De Labra, C., Maseda, A., & Lorenzo-López, L. (2018). Social factors and quality of life aspects on 
frailty syndrome in community-dwelling older adults: The Verisaude study. BMC Geriatrics, 18, 
66. https://doi.org/10.1186/s12877-018-0757-8 

about:blank
about:blank
about:blank
about:blank
about:blank
https://doi.org/10.1186/s12877-021-02722-9
https://doi.org/10.1007/978-3-319-61997-2_4


      
 

de Lima Filho, B., Gama, A., Dias, V., Silva, E., Cavalcanti, F., & Gazzola, J. (2020). The frailty 
syndrome in older adults with type 2 diabetes mellitus and associated factors. Revista Brasileira 
de Geriatria e Gerontologia, 23 (1), e190196. https://doi.org/10.1590/1981-22562020023.200196 

Fried, L.P., Tangen, C.M., Walston, J., Newman, A.B., Hirsch, C., Gottdiener, J., Seeman, T., Tracy, R., 

Kop, W.J., Burke, G., McBurnie, M.A. (2001). Frailty in Older Adults: Evidence for a Phenotype. 
The Journals of Gerontology: Series A, 56 (3), 146–157, 
https://doi.org/10.1093/gerona/56.3.M146. 

Gagesch, M., Wieczorek, M., Vellas, B., Kressig, R. W., Rizzoli, R., Kanis, J., Willett, W. C., Egli, A., 
Lang, W., Orav, E. J., & Bischoff-Ferrari, H. A. (2023). Effects of Vitamin D, Omega-3 Fatty 
Acids and a Home Exercise Program on Prevention of Pre-Frailty in Older Adults: The DO-
HEALTH Randomized Clinical Trial. The Journal of frailty & aging, 12(1), 71–77. 
https://doi.org/10.14283/jfa.2022.48 

García-de-Alba-García, J.E., Salcedo-Rocha,.L., & De-la-Rosa-Hernández, S. (2019). The status of frailty 
in poor older adults with type 2 diabetes mellitus or hypertension: the case of Mexico. 
International Journal of Diabetes in Developing Countries. https://doi.org/10.1007/s13410-019-
00774-7 

Hanlon, P., Fauré, I., Corcoran, N., Butterfly, E., Lewsey, J., Mcallister, D., & Mair, F. (2020). 
Identification and prevalence of frailty in diabetes mellitus and association with clinical 
outcomes: a systematic review protocol. BMJ Open,10, e037476. doi: 10.1136/bmjopen-2020-

037476 
Hanlon, P., Nicholl, B.I., Jani, B.D., Lee, D., McQueenie, R., & Mair, F.S. (2018). Frailty and pre-frailty 

in middle-aged and older adults and its association with multimorbidity and mortality: A 
prospective analysis of 493 737 UK Biobank participants. Lancet Public Health, 3, e323–e332. 

Hossain, M. J., & Islam, M. R. (2024). Diabetes mellitus, the fastest growing global public health 
concern: Early detection should be focused. Health Science Reports, 7(3), e2004. 
https://doi.org/10.1002/hsr2.2004 

Ida, S., Kaneko, R., Imataka, K., & Murata, K. (2019). Relationship between frailty and mortality, 
hospitalization, and cardiovascular diseases in diabetes: A systematic review and meta-analysis. 
Cardiovascular Diabetology, 18(1), 1–13. 

Ida, S., Kaneko, R., Imataka, K., & Murata, K. (2019). Relationship between frailty and mortality, 
hospitalization, and cardiovascular diseases in diabetes: A systematic review and meta-analysis. 
Cardiovascular Diabetology, 18(1), 1–13. 

International Diabetes Federation (2021). IDF Diabetes Atlas (11th ed.). Brussels, Belgium: International 
Diabetes Federation. 

Jayanama, K., Theou, O., Godin, J., Mayo, N. E., & Armstrong, J. J. (2022). Relationship of body mass 
index with frailty and all-cause mortality among middle-aged and older adults. BMC Medicine, 
20, 404. https://doi.org/10.1186/s12916-022-02596-7 

Ju, Lee, & Kim (2018). Low 25-hydroxyvitamin D levels and the risk of frailty syndrome: a systematic 
review and dose-response meta-analysis. BMC Geriatrics, 18(206), 1-11.  

Kang, S., Oh, T.J., Cho, B.L., Park, Y.S., Roh, E., Kim, H.J., Lee, S., Kim, B.J., Kim, M., Won, C.W., & 
Jang, H.C. (2021). Sex differences in sarcopenia and frailty among community-dwelling Korean 

older adults with diabetes: The Korean Frailty and Aging Cohort Study. Journal of Diabetes 
Investigation, 12, 155–164. 

Karsli, Z., Pamuk, G., & Ongel, K. (2022). Evaluation of frailty in individuals aged 65 years and over, 
with and without diabetes: A cross-sectional study. Annals of Medical Research, 29(3):267–271. 

Kitamura, A., Taniguchi, Y., Seino, S., Yokoyama, Y., Amano, H., Fujiwara, Y., & Shinkai, S. (2019). 
Combined effect of diabetes and frailty on mortality and incident disability in older Japanese 
adults. Geriatrics & Gerontology International, 19, 423–428.  

Kong, L., Zhao, H., Fan, J., Wang, Q., Li, J., Bai, J. & Mao, J. (2021). Predictors of frailty among 
Chinese community dwelling older adults with type 2 diabetes: a crosssectional survey. BMJ 
Open, 11, e041578. http://doi.org/10.1136/bmjopen-2020-041578 

https://doi.org/10.1590/1981-22562020023.200196
about:blank
https://doi.org/10.14283/jfa.2022.48
about:blank
about:blank
https://doi.org/10.1002/hsr2.2004
https://doi.org/10.1186/s12916-022-02596-7
about:blank


Kulkarni, A., Thool, A. R., & Daigavane, S. (2024). Understanding the clinical relationship between 
diabetic retinopathy, nephropathy, and neuropathy: A comprehensive review. Cureus, 16(3), 
e56674. https://doi.org/10.7759/cureus.56674 

Laura, T., Melvin, C., & Yoong, D. Y. (2022). Depressive symptoms and malnutrition are associated with 

other geriatric syndromes and increase risk for 30-day readmission in hospitalized older adults: A 
prospective cohort study. BMC Geriatrics, 22, 634. https://doi.org/10.1186/s12877-022-03343-6 

LeRoith, D., Biessels, G.J., Braithwaite, S.S., Casanueva, F.F., Draznin, B., Halter, J.B., Hirsch, I.B., 
McDonnell, M.E., Molitch, M.E., Murad, M.H., & Sinclair, A.J. (2019). Treatment of diabetes in 
older adults: An endocrine society clinical practice guideline. Journal of Clinical Endocrinology 
& Metabolism, 104(5), 1520–1574. https://doi.org/10.1210/jc.2019-00198 

Lin, C.-L., Yu, N.-C., Wu, H.-C., & Liu, Y.-C. (2021). Risk factors associated with frailty in older adults 
with type 2 diabetes: A cross-sectional study. Journal of Clinical Nursing, 00, 1–8. 

https://doi.org/10.1111/ jocn.15953 
Liu, Y., Meng, H., Tu, N. & Liu, D. (2020). The Relationship Between Health Literacy, Social Support, 

Depression, and Frailty Among Community-Dwelling Older Patients With Hypertension and 
Diabetes in China. Frontiers in Public Health, 8 (280), 1-11. 
https://doi.org/10.3389/fpubh.2020.00280 

Liu, Y., Zhang, L., Li, X., Luo, A., Guo, S., Liu, X., Wei, X., Sun, Y., Wang, M., & Liao, L. (2024). 
Prevalence and risk factors of frailty in older adults with diabetes: A systematic review and meta-

analysis. PLOS ONE, 19(10), e0309837. https://doi.org/10.1371/journal.pone.0309837 
Lu, S., Xu, Q., Yu, J., Yang, Y., Wang, Z., Zhang, B., Wang, S., Chen, X., Zhang, Y., Zhu, X. & Hong, 

K. (2022) Prevalence and possible factors of cognitive frailty in the elderly with hypertension and 
diabetes. Frontiers in Cardiovascular Medicine, 9, 1054208. 
https://doi.org/10.3389/fcvm.2022.1054208 

Maharani, A., Richards, L., & Präg, P. (2024). Subjective social status and trajectories of frailty: Findings 
from the English Longitudinal Study of Ageing. BMJ Public Health, 2, e000629. 

https://doi.org/10.1136/bmjph-2023-000629 
Marcos-Pérez, Sánchez-Flores, Proietti, Bonassi, Costa, Teixeira et al. (2020). Low Vitamin D Levels and 

Frailty Status in Older Adults: A Systematic Review and Meta-Analysis. Nutrients, 12 (2286), 1-
20. doi:10.3390/nu12082286. 

Mielke, N., Schneider, A., Huscher, D., Ebert, N., & Schaeffner, E. (2022). Gender differences in frailty 
transition and its prediction in community-dwelling old adults. Scientific Reports, 12(1), 1-11. 
https://doi.org/10.1038/s41598-022-11358-7 

Nguyen, H.T., Nguyen, A.H. & Le, P.T.M. (2022). Sex differences in frailty of geriatric outpatients with 

type 2 diabetes mellitus: a multicentre cross-sectional study. Scientific Reports, 12 (16122), 1-9. 
https://doi.org/10.1038/s41598-022-20678-7 

Ni Lochlainn, M., Cox, N.J., Wilson, T., Hayhoe, R.P.G., Ramsay, S.E., Granic, A., Isanejad, M., 
Roberts, H.C., Wilson, D., Welch, C., Hurst, C., Atkins, J.L., Mendonça, N., Horner, K., Tuttiett, 
E.R., Morgan, Y.,  Heslop, P.,  Williams, E.A., Steves, C.J.,… Robinson, S. (2021). Nutrition and 
Frailty: Opportunities for Prevention and Treatment. Nutrients, 13 (2349), 1-20. 
https://doi.org/10.3390/nu130723 

O’Brien, M. W., & Godin, J. (2024). Sex differences and frailty. In J. G. Ruiz & O. Theou (Eds.), Frailty 
(pp. 51-54). Springer, Cham. https://doi.org/10.1007/978-3-031-57361-3_9 

Orkaby, Dushkes, Ward, Djousse, Buring, Lee et al. (2022). Effect of Vitamin D3 and Omega-3 Fatty 
Acid Supplementation on Risk of Frailty: An Ancillary Study of a Randomized Clinical Trial. 
JAMA Network Open, 5(9), 1-14. 

Perkisas, S. & Vandewoude, M. (2016). Where Frailty Meets Diabetes. Diabetes/Metabolism Research 
and Reviews, 32, 261-267. https://doi.org/10.1002/dmrr.2743. 

Reid, N., Young, A., Shafiee Hanjani, L., Hubbard, R. E., & Gordon, E. H. (2022). Sex-specific 
interventions to prevent and manage frailty. Maturitas, 164, 23–30.  

https://doi.org/10.7759/cureus.56674
about:blank
about:blank
https://doi.org/10.1371/journal.pone.0309837
about:blank
https://doi.org/10.1136/bmjph-2023-000629
https://doi.org/10.1038/s41598-022-11358-7
about:blank
https://doi.org/10.3390/nu130723
about:blank


      
 

Ricci, M., José, J., Dolores, M., Miguel, L., & Rosa, M. (2021). Management of Type 2 Diabetes Mellitus 
in Elderly Patients with Frailty and/or Sarcopenia. International Journal of Environmental 
Research and Public Health, 19(14), 8677. https://doi.org/10.3390/ijerph19148677 

Richards, S. E., Wijeweera, C., & Wijeweera, A. (2022). Lifestyle and socioeconomic determinants of 

diabetes: Evidence from country-level data. PLOS ONE, 17(7), e0270476. 
https://doi.org/10.1371/journal.pone.0270476 

Sezgin, D., Liew, A., O'Donovan, M.R., & O'Caoimh, R. (2020). Pre-frailty as a multidimensional 
construct: A systematic review of definitions in the scientific literature. Geriatric Nursing, 41(2), 
139–146. https://doi.org/10.1016/j.gerinurse.2019.08.004 47 

Sezgin, D., O'Donovan, M., Woo, J., Bandeen-Roche, K., Liotta, G., Fairhall, N., Rodríguez-Laso, A., 
Apóstolo, J., Clarnette, R., Holland, C., Roller-Wirnsberger, R., Illario, M., Mañas, L.R., 
Vollenbroek-Hutten, M., Doğu, B.B., Balci, C., Pernas, F.O., Paul, C., Ahern, E., … O'Caoimh, 

R. (2022). Early identification of frailty: Developing an international delphi consensus on pre-
frailty, Archives of Gerontology and Geriatrics, 99, 104586. 
https://doi.org/10.1016/j.archger.2021.104586 

Sezgin, D., R, M., Molloy, D. W., Clegg, A., Rockwood, K., & Liew, A. (2021). Prevalence of frailty in 
62 countries across the world: A systematic review and meta-analysis of population-level studies. 
Age and Ageing, 50(1), 96-104.  

Sinclair, A. J., Abdelhafiz, A., Dunning, T., Izquierdo, M., Rodriguez Manas, L., Bourdel-Marchasson, I., 

Morley, J. E., Munshi, M., Woo, J., & Vellas, B. (2018). An International Position Statement on 
the Management of Frailty in Diabetes Mellitus: Summary of Recommendations 2017. The 
Journal of frailty & aging, 7(1), 10–20. https://doi.org/10.14283/jfa.2017.39 

Soysal, P., Veronese, N., Thompson, T., Kahl, K.G., Fernandes, B., Prina, A.M., Solmi, M., Schofield, P., 
Koyanagi, A., Tseng, P., Lin, P., Chu, C., Cosco, T.D., Cesari, M., Carvalho, A.F., & Stubbs, B. 
(2017). Relationship between depression and frailty in older adults: A systematic review and 
meta-analysis. Ageing Research Reviews, 36, 78-87. 

Strain, W. D., Hope, S. V., Green, A., Kar, P., Valabhji, J., & Sinclair, A. J. (2018). Type 2 diabetes 
mellitus in older people: a brief statement of key principles of modern day management including 
the assessment of frailty. A national collaborative stakeholder initiative. Diabetic medicine: a 
journal of the British Diabetic Association, 35(7), 838–845. https://doi.org/10.1111/dme.13644 

Strain, W.D., Down, S., Brown, P., Puttanna, A., & Sinclair, A. (2021). Diabetes and frailty: An expert 
consensus statement on the management of older adults with type 2 diabetes. Diabetes Therapy, 
12(5), 1227–1247. https://doi.org/10.1007/s13300-021-01035-9 70 

Tamura, Y., Omura, T., Toyoshima, K., & Araki, A. (2020). Nutrition management in older adults with 

diabetes: A review on the importance of shifting prevention strategies from metabolic syndrome 
to frailty. Nutrients, 12(11), 3367. https://doi.org/10.3390/nu12113367 

Tang, Z., Shen, C., Tong, W., Xiang, X., Feng, Z., & Han, B. (2022). Frailty in Community-Dwelling 
Adults Aged 40 Years and over with Type 2 Diabetes: Association with Self-Management 
Behaviors. International Journal of Environmental Research and Public Health, 19, 9092. 
https://doi.org/10.3390/ijerph19159092 

Tanikawa, T., Sable-Morita, S., Tokuda, H., & Arai, H. (2019). Frailty Prevalence and Characteristics in 

Older Patients with Type 2 Diabetes. Journal of Diabetes Mellitus, 9, 31-38. 
https://doi.org/10.4236/jdm.2019.92004 

Thein, F.S., Li, Y., Nyunt, M.S.Z., Gao, Q., Wee, S.L. & Ng, T.P. (2018). Physical frailty and cognitive 
impairment are associated with diabetes and adversely impact functional status and mortality. 
Postgraduate Medicine, 1941-9260.  

Toronto, C. & Remington, R. (2020). Step-by-Step Guide to Conducting an Integrative review. 
10.1007/978-3-030-37504-1. 

Travers, J., Romero-Ortuno, R., Bailey, J. & Cooney, M.-T. (2019). Delaying and reversing frailty: A 
systematic review of primary care interventions. British Journal of General Practice, 69, e61–
e69. https://doi.org/10.3399/bjgp18X700241 

https://doi.org/10.3390/ijerph19148677
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank


Vaccaro, J., Gaillard, T., Huffman, F. & Vieira, E. (2019). Motivational Strategies to Prevent Frailty in 
Older Adults with Diabetes: A Focused Review. Journal of Aging Research, 2019. 
10.1155/2019/3582679. 

Villani, A., Barrett, M., McClure, R., & Wright, H. (2021). Protein intake is not associated with 

functional biomarkers of physical frailty: A cross-sectional analysis of community-dwelling older 
adults with type 2 diabetes mellitus. Nutrition, Metabolism and Cardiovascular Diseases, 31(3), 
827–833. https://doi.org/10.1016/j.numecd.2020.11.018. 

Wallington, S. L. (2019). Social frailty: The importance of social and environmental factors in predicting 
frailty in older adults. British Journal of Community Nursing, 24(10), 486–489. 
https://doi.org/10.12968/bjcn.2019.24.10.486 

Wang, M., Zhang, H., Meng, C., Fan, L., Wei, L., Li, Y., Liu, Z., & Lv, C. (2024). Scale-based screening 
and assessment of age-related frailty. Frontiers in Public Health, 12, 1424613. 

https://doi.org/10.3389/fpubh.2024.1424613  
Yanagita, I., Fujihara, Y., Eda, T., Tajima, M., Yonemura, K., Kawajiri, T., Yamaguchi, N., Asakawa, H., 

Nei, Y., Kayashima, Y., Yoshimoto, M., Kitajima, Y., Harada, M., Araki, Y., Yoshimoto, S., 
Aida, E., Yanase, T., Nawata, H., & Muta, K. (2018). Low glycated haemoglobin level is 
associated with severity of frailty in Japanese elderly diabetes patients. Journal of Diabetes 
Investigation, 9(2), 419–425. https://doi.org/10.1111/jdi.12698 

Yanagita, I., Fujihara, Y., Iwaya, C., Kitajima,Y., Tajima, M., Honda, M., Teruya, Y., Asakawa, H., Ito, 

T., Eda, T., Yamaguchi, N., Kayashima, Y., Yoshimoto, M., Harada, M., Yoshimoto, S., Aida, E., 
Yanase, T., Nawata, H., & Muta, K. (2020). Low serum albumin, aspartate aminotransferase, and 
body mass are risk factors for frailty in elderly people with diabetes–a cross-sectional study. BMC 
Geriatrics, 20, 200 https://doi.org/10.1186/s12877-020-01601-z 

Ye, L., Elstgeest, L. E. M., Zhang, X., Beard, J. R., Raat, H., & Gobbens, R. J. J. (2021). Factors 
associated with physical, psychological, and social frailty among community-dwelling older 
persons in Europe: A cross-sectional study of Urban Health Centres Europe (UHCE). BMC 

Geriatrics, 21, 422. https://doi.org/10.1186/s12877-021-02364-x 
Yuan, L., Chang, M., & Wang, J. (2021). Abdominal obesity, body mass index and the risk of frailty in 

community-dwelling older adults: A systematic review and meta-analysis. Age and Ageing, 50(4), 
1118-1128. https://doi.org/10.1093/ageing/afab039 

Zeng, X., Jia, N., Meng, L., Shi, J., Li, Y., Hu, X., Hu, J., Xu, H., Li, J., Li, H., Qi, X., Wang, H., Zhang, 
Q., Li, J. & Liu, D. (2022) A study on the prevalence and related factors of frailty and pre-frailty 
in the older population with diabetes in China: A national cross-sectional study. Frontiers in 
Public Health, 10 (996190), 1-13. https://doi.org/10.3389/fpubh.2022.996190 

 

 

https://doi.org/10.1111/jdi.12698
about:blank
https://doi.org/10.1093/ageing/afab039
about:blank

