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Abstract

Background. Detecting frailty in older people with diabetes mellitus is important to target interventions that reduce func-
tional decline and risk of disability. This study aims to determine the prevalence and associated factors of frailty among
geriatric patients with Type 2 diabetes mellitus (T2DM).

Methods. This cross-sectional study employed the use of Frailty Index for Elders (FIFE) to assess frailty among T2DM aged
65 and older at Victoriano Luna Medical Center (VLMC) from July 1, 2024 to November 15, 2024. Multivariate regression
analysis was performed to determine independent predictors of frailty.

Results. A total of 113 patients were included in the study. The prevalence of frailty was 83.19%. Cognitive impairment
was significantly associated with frailty (p=0.008). The HBA1c level of patients with frailty was significantly higher com-
pared to those without frailty (8.003+2.395 vs 6.774+1.741; p=0.036). In the multivariate regression analysis, frailty was
independently associated with age (OR:0.859 [95%Cl: 0.744-0.993]; p=0.040) and cognitive impairment (OR:48.416 [95%
Cl:2.206-106.756]; p=0.014) holding all other variables constant.

Conclusion. Assessment of frailty should be a routine component of comprehensive diabetes care for all older adults.
Optimal glycemic control and interventions for improving cognitive functions may be essential to attenuate frailty among

elderly T2DM patients.
Keywords. Diabetes mellitus, geriatric, frailty

Introduction

Frailty denotes age-associated decline in physiologic
reserve across multiple organ systems, conferring
vulnerability to falls, hospitalization, and death, and is
consistently associated with greater health-care use and
cost.” It now constitutes a global health burden with major
implications for practice and public health.? Prevalence
reaches 10% in adults aged 50 to 64 years and 43.7% in
those aged 65 years and older, rising alongside long-
term conditions, deficit counts, and severity category.?
Observed prevalence varies with the burden of chronic
disease, including depression, nutritional status, and
socio-economic and educational background.* Studies
have shown that in older adults with T2DM, the incidence
of frailty is higher. T2DM and frailty seem to co-exist in
a close relationship and is likely to be caused by similar
pathogenetic pathways.® Systematic cross-population
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assessments remain uncommon, limiting comparability,
and studies of incidence, trajectory, and transition
are scarcer still.® Lifestyle and clinical risk factors are
potentially modifiable by specific interventions and
preventive actions. Locally, there is still paucity of data
on Filipino patients. Population-based studies can
consequentially help improve care and patient outcomes
among elderly population. ®

Firstdescribedin2001, frailtywas conceived asasyndrome
distinct from, though overlapping with, disability and
comorbidity, comprising five physical features, with frailty
defined by three features present and pre-frailty by one
to two.® The physical feature phenotypes are weakness,
slowness, low physical activity, self-reported exhaustion,
and unintentional weight loss. However, the frailty index
instead counts deficits accumulated on comprehensive
geriatric assessment.! These tools are widely applied,
including in low- and middle-income countries, but
operationalization of individual components materially
alters the phenotype’s characteristics and predictive
validity, warranting caution across settings.’
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Prognosis and treatment goals in older adults with T2DM
vary greatly by frailty status, yet formal guidance on
achieving modified targets is lacking, and management is
complicated by comorbidity, shortened life expectancy,
and greater susceptibility to hypoglycemia and its
sequelae of falls, fractures, hospitalization, cardiovascular
events, and mortality. Frailty assessment should
therefore be routine, with targets and therapy adjusted
accordingly.” Garcia-Esquinas et al. found diabetes
to increase frailty risk, mediated partly by unhealthy
behaviors and obesity and more substantially by poor
glucose control and altered lipid profile. Conversely,
diabetes nutritional therapy reduces the risk of frailty.?
Sinclair et al. (2022) reported multimorbidity and frailty
to be highly prevalent in older people with diabetes
and associated with adverse outcomes in proportion to
morbidity count and frailty severity, with mental health
disorders appearing to amplify such harm.? Risk factors
associated with frailty in older adults with T2DM were
studied by Lin et al. Frailty was assessed using the Tilburg
frailty indicator, Mini-Mental State Examination, Taiwan
Geriatric Depression Scale and Instrumental Activities
of Daily Living. Multivariable logistic regression showed
that factors including age, number of chronic diseases,
cerebrovascular accident, renal diseases, frequency of
falling, frequency of hyperglycemia, Activities of Daily
Living, depression, Mini-Mental State Examination, and
Instrumental Activities of Daily Living @1 task disability
were correlated with frailty in older adults with type 2
diabetes. After adjusting for confounding factors, results
showed a significant increase in the probability of frailty
by 1.72-times when comparing type 2 diabetes subjects
with depression to those without depression.®

This study determined the prevalence and associated
factors of frailty among geriatric patients with T2DM at
Victoriano Luna Medical Center.

Research Methodology

This observational analytic study employed a cross-
sectional approach to determine the prevalence and
associated factors of frailty among geriatric patients
with T2DM at Victoriano Luna Medical Center (VLMC),
also known as Armed Forces of the Philippines Medical
Center (AFPMC) located at V. Luna Ave, Diliman, Quezon
City, a tertiary teaching hospital with 1500 bed capacity,
center of all healthcare facilities of the AFP, and center
of excellence in healthcare, training, and research, tasked
to provide medical care to military personnel and civilian
human resources of the AFP including their immediate
dependents.

Sample Size and Sampling Technique

The following single population proportion formula was
used to calculate the sample size:
(I-p)

e2

Where by:  n = the required minimum sample size

=Z’p
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e = margin of error
p = estimated proportion

z = standard normal deviate
corresponding to 95%

confidence level=1.96

In ameta-analysis done by O’Caoimh et. al.in 62 countries,
the global frailty prevalence is estimated at 12% (age
=50 years) community-dwellers, with reliability of 95%
and maximum allowable error of 0.06, the computed
minimum sample size is 113."° The study employed
convenience sampling which is a type of non-probability
sampling.

Inclusion Criteria and Exclusion Criteria

The study participants comprised patients aged 65 years
old and older with a confirmed diagnosis of T2DM who
were receiving care at VLMC and had received basic
diabetes self-management education. Participants were
excluded from the study if they had a history of severe
psychiatric disorders that could interfere with active
participation; were unable to fully understand and
follow the study instructions; had an acute injury, such
as fracture, or had undergone recent surgery that could
affect their mobility or walking ability (e.g., knee or hip
surgery); were residents of a long-term care facility; had
a history of substance abuse within the preceding year;
had incomplete data for any of the study variables; were
concurrently participating in another clinical study; or
were unable to provide informed consent.

Research Tools

This study utilized the Frailty Index for Elders (FIFE), which
was developed to assess for frailty risk in older adults.
FIFE is a 10-item assessment instrument with scores
ranging from 0-10. A score of 0 indicates no frailty; a
score of 1-3 indicates frailty risk; and a score of 4 or more
indicates frailty. FIFE has strong validity (content validity
analysis range 0.50-1.0) and a reliability of 0.39-0.60. The
major strength of the FIFE is the rigorous scientific inquiry
utilized for instrument development and items that
support the multidimensional nature of frailty and human
health. All items were developed through a triangular
process involving standard procedures for assessing and
evaluating reliability and validity."

The Mini Nutritional Assessment (MNA) was used to
assess the nutritional status of the study population. It
was designed and validated to provide a single, rapid
assessment of nutritional status in elderly patients in
outpatient clinics, hospitals, and nursing homes. The
MNA test is composed of simple measurements and brief
questions that can be completed in about 10 minute.
Discriminant analysis was used to compare the findings
of the MNA with the nutritional status determined by
physicians, using the standard extensive nutritional
assessment including complete anthropometric, clinical
biochemistry, and dietary parameters. The sum of the
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MNA score distinguishes between elderly patients
with (1) adequate nutritional status, MNA > or = 24; (2)
protein-calorie malnutrition, MNA < 17; and (3) at risk
of malnutrition, MNA between 17 and 23.5. With this
scoring, sensitivity was found to be 96%, specificity 98%,
and predictive value 97%. '2

The Mini Mental State Examination (MMSE) of Folstein,
Folstein and McHugh was used to assess cognitive
function in each subject at a single instance. It includes
eleven questions that would require only 5-10 minutes
to administer and is therefore practical to be use serially
for the purpose of this study. It is “mini" because it
concentrates only on the cognitive aspects of mental
functions, and excludes questions concerning mood,
abnormal mental experiences, and the form of thinking."
The MMSE is divided into two parts, the first of which
requires vocal responses only and covers orientation,
memory, and attention wherein the maximum score is 21.
The second part tests the ability to name, follow verbal
and written commands, write a sentence spontaneously,
and copy a complex polygon similar to the Bender-
Gestalt Figure; the maximum score is nine. Because of
the reading and writing involved in Part Il, patients with
severely impaired vision may have some extra difficulty
that can usually be eased by large writing and allowed
for in the scoring. Scoring of the MMSE will be as
follows Orientation (10 points); Registration (3 points);
Attention and Calculation (5 points); Recall (3 points);
and Language and Praxis (9 points). Accordingly, the
maximum total score is 30. Impaired cognition is defined
according to Onwuekwe (2012) as a score of less than 17
out of 30 in the MMSE. This cut-off value will be applied to
dichotomize the study population for the analysis of total
MMSE scores in the index study subjects. The prevalence
of impaired cognition will be reported as a percentage or
as the number patients with MMSE score of less than 17
divided by the total number of respondents.

Data Gathering Procedure

The study protocol was reviewed by the research adviser
and technical review board and received Institutional
Review Board (IRB) approval before the study began.
Data collection was conducted in accordance with the
Declaration of Helsinki and Republic Act No. 10173,
or the Data Privacy Act of 2012. Patients aged 65 years
and older with T2DM who met the eligibility criteria
and sought consultation at VLMC during the study
period were invited to participate, and written informed
consent was obtained before any data were collected.
Demographic and clinical data, including age, sex,
educational status, marital status, monthly family income,
residence, living condition, smoking and alcohol history,
body mass index, comorbidities, polypharmacy, duration
of diabetes, and relevant laboratory results were collected
using a standardized data collection form. The laboratory
data included fasting blood sugar, hemoglobin Alc,
high-density lipoprotein, low-density lipoprotein, total
cholesterol, triglycerides, creatinine, and estimated
glomerular filtration rate. The Frailty Index for Elders
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(FIFE), Mini Nutritional Assessment (MNA), and Mini-
Mental State Examination (MMSE) were administered by
the investigator in either English or Tagalog format, as
applicable. The investigator explained the procedures,
ensured participant comfort, and conducted the cognitive
assessment privately and without time limits to promote
accurate responses while minimizing external influence
from family members or companions.

Statistical And Data Analysis

The independent variables of the study are (1)
sociodemographic characteristics (age, sex, educational
status, marital status, monthly family income, area of
residence, living condition, history of smoking, history
of alcohol abuse), (2) clinical characteristics (body mass
index, comorbidities, polypharmacy, nutritional status,
mental state, and duration of diabetes) and (3) laboratory
parameters: FBS, HbA1c, HDL, LDL, Total Cholesterol,
Triglyceride, Creatinine, and eGFR. The dependent
variable of the study is frailty which is a score of 4 or greater
in the Frailty Index for Elders (FIFE). Data were encoded in
MS Excel by the researcher. Stata MP version 14 software
was used for data processing and analysis. Data was
presented using tables. Descriptive statistics specifically
mean and standard deviation or median/interquartile
range (IQR) depending on data distribution were used
to present continuous data. Shapiro-Wilk test was used
to assess normality of data. Percentages were computed
for categorical data. Chi-square test and the Fisher’s
exact test (two-sided) were used to compare categorical
variables. Likewise, T-test was used to compare selected
characteristics between subgroups. Multivariate logistic
regression model was performed to determine the
factors that are independently associated with frailty. A
probability value (p) of < 0.05 was considered statistically
significant to reject the null hypothesis.

Results

A total of 113 elderly patients with T2DM at VLMC were
included in the study from July 1, 2024 to November 15,
2024. Out of the 113 patients, 94 patients satisfied the
criteria for frailty. Consequently, the prevalence rate of
frailty in our study population was 83.19%.

The demographic and baseline characteristics of the
study population is presented in Table 1. The median
age of patients with frailty was 70 (IQR:9) years of
which majority were females (57.447%). There was a
significantly higher proportion of frail patients with
moderate cognitive impairment compared to patients
with no frailty (p=0.008). Moreover, frailty was not
significantly associated with sociodemographic variables
such as age (p=0.263); sex (p=0.645); educational
status  (p=0.191); marital status (p=0.921); socio-
economic status (p=0.462); living condition (p=1); area
of residence (p=0.885); history of smoking (p=0.588);
history of alcohol abuse (p=0.622). Furthermore, there
was no significant association between frailty and the
following clinical variables: body mass index (p=0.674);
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Table 1. Demographic and Baseline Characteristics of the Study Population

Variables

Sociodemographic Variables
Age (years), median(IQR)
Sex

Male

Female

Educational status

No formal education
Formal education

Marital Status

Single

Married
Separated/divorced
Widowed

Socio-economic status
Poor

Low-income class

Lower middle-income class
Middle middle-income class
Upper middle-income class
Upper-income class

Rich

Living condition

Living alone

Living with family

Area of residence

Urban

Rural

History of smoking

History of alcohol abuse

Vol 64 No. 3

With frailty

(N=94)
N

70

40

54

16

78

80

14

30

33

28

94

61
33
15

11

%

42.553%

57.447%

17.021%

82.979%

0%
85.11%
0%

14.89%

31.92%
35.11%
29.79%
3.19%
0%

0%

0%

0%

100%

64.89%
35.11%
15.957%

11.702%

Frailty in Geriatric Patients with Diabetes

Without frailty
(N=19)

N %

70 9.5

7 36.842%
12 63.158%
1 5.263%
18 94.737%
0 0%

16 84.21%
0 0%

3 15.79%
4 21.05%
7 36.84%
6 31.58%
2 10.53%
0 0%

0 0%

0 0%

0 0%

19 100%

12 63.16%
7 36.84%
4 21.053%
3 15.789%

P value

0.263

0.645

0.191

0.921

0.462

1.000

0.885

0.588

0.622
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Table 1. Demographic and Baseline Characteristics of the Study Population

With frailty Without frailty
Variables (N=94) (N=19) P value
N % N %

Clinical Variables

Body mass index

Underweight 17 18.09% 2 10.53% 0.674
Normal weight 74 78.72% 16 84.21%
Overweight 3 3.19% 1 5.26%

Obesity (class | to IIl) 0 0% 0 0%

Comorbidities

Hypertension 71 75.532% 16 84.211% 0.412
Cardiovascular Diseases 79 84.043% 15 78.947% 0.588
Neurologic Disease 34 36.17% 5 26.316% 0.410
Renal Diseases 33 35.87% 7 36.842% 0.936
Liver Diseases 4 4.255% 0 0% 0.360
Thyroid Disease 16 17.021% 7 36.842% 0.050
Respiratory Iliness 5 5.319% 2 10.526% 0.390
Polypharmacy 94 100% 19 100% 0.533
Malnutrition screening score 15.734 5.527 16.579 4.467 0.795
Mini-Mental State Examination 0.008
No cognitive impairment 10 10.64% 7 36.84%

Mild cognitive impairment 34 36.17% 7 36.84%

Moderate cognitive impairment 50 53.19% 5 26.32%

Severe cognitive impairment 0 0% 0 0%

Duration of diabetes 9.936 4.733 10 4.23 0.957

comorbidities  (p=0.412); cardiovascular  diseases Results of multivariate regression analysis are summarized

(p=0.588); neurologic diseases (p=0.41); renal diseases
(p=0.936); liver diseases (p=0.360); thyroid disease
(P=0.05); respiratory illness (P=0.39); polypharmacy
(P=0.533); malnutrition screening score (P=0.795);
duration of diabetes (P=0.957).

Patients with frailty and no frailty were compared in
terms of laboratory parameters on Table 2. The HbA1c
of frail group (8.003+2.395) was significantly higher than
the non-frail group (6.774x1.741). However, groups
did not vary significantly in terms of FBS (9.795%3.815
vs 8.863+3.749; p=0.332); HDL (1.33x0.557 s
1.584+0.549; p=0.072); LDL (3.355%£1.359 vs
3.231+1.312; p=0.716); Total cholesterol (3.933+1.925
vs 4.414+1.517; p=0.307); Triglyceride (1.283%0.513 vs
1.407x0.429; p=0.064); Creatinine (131.031+90.724 vs
157.406+103.081; p=0.261); and eGFR (61.721+31.252
vs 52.316+30.05; p=0.231).
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in Table 3. Frailty was independently associated with age
(OR:0.859 [95%Cl: 0.744-0.993]; p=0.040) and cognitive
impairment  (OR:48.416 [95%  Cl:2.206-106.756];
p=0.014) holding all other variables constant. The model
shows that for every 1 unit increase in age, the odds of
frailty is 0.859. Moreover, mild cognitive impairment
increases the odds of frailty by 48 folds.

Discussion

Detecting frailty in older people with T2DM is important
to target interventions that reduce functional decline and
risk of disability. In this current study, we evaluated the
burden and predictors of frailty in this study population.
Firstly, we noted the very high prevalence of frailty
among geriatric T2DM patients at VLMC from July 1,
2024 to November 15, 2024. In a systematic review and
metanalysis, pooled data from 118 studies showed that
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Table 2. Comparison of patients with and without frailty according to laboratory parameters

With frailty Without frailty
Variables (N=94) (N=19) P value
Mean SD Mean SD
Fasting blood sugar (FBS) 9.795 3.815 8.863 3.749 0.332
Hemoglobin A1C (HbA1c) 8.003 2.395 6.774 1.741 0.036
High density lipoprotein (HDL) 1.33 0.557 1.584 0.549 0.072
Low density lipoprotein (LDL) 3.355 1.359 3.231 1.312 0.716
Total cholesterol 3.933 1.925 4.414 1.517 0.307
Triglyceride 1.283 0.513 1.407 0.429 0.064
Creatinine 131.031 90.724 157.406 103.081 0.261
eGFR 61.721 31.252 52.316 30.05 0.231

frailty prevalence was between 10% and 25% in people
with diabetes older than 60 years'. This is lower than
the prevalence rate of 83.19 in our study population.
Limiting the inclusion to patients in the hospital setting
may have led to the potential overestimation of frailty
status since majority of studies in literature included
patients in the community settings. Nevertheless, frailty
is @ common geriatric syndrome characterized by age-
associated declines in physiological reserve and function
across multiorgan systems of which diabetes mellitus
is a recognized risk factor.” Both conditions are highly
prevalent with age which significantly impact health
service provision, increasing total healthcare costs and
negatively impact mortality, psychosocial well-being and
quality of life of patients.’® These may explain why age
was an independent predictor of frailty in the multivariate
regression model holding all other variables constant. The
model shows that an increase in age by 1 year increases
the odds of frailty by 15% and this is statistically significant.

Cognitiveimpairmentwas associated and anindependent
predictor of frailty in our study population. Recently the
concept of “cognitive frailty” was popularized which was
defined by the International Academy of Nutrition and
Aging and the International Association of Gerontology
and Geriatrics as simultaneous presence of physical frailty
and cognitive impairment without concurrent dementia.’”
Older adults with both physical frailty and cognitive
impairmentare shownto be athigherrisk of adverse health
outcomes, including death, disability, hospitalization
and incident dementia, than those with either condition
alone. While the underlying mechanisms of cognitive
frailty are still unclear, factors shown to be associated with
cognitive frailty include sociodemographic factors, social
status, nutritional status, geriatric syndrome, physical
and cognitive activities, functional status, comorbidities,
medication use, gut-derived metabolites and structural
changes in the brain. Accumulating evidence indicates
the need for comprehensive geriatric assessment that
helps identify the possible causes of cognitive frailty
and develop a multimodal individualized intervention
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to prevent adverse health outcomes for older adults
with cognitive frailty. Further studies are required to
clarify the mechanisms through which physical frailty
and cognitive impairment interact to accelerate adverse
health outcomes, particularly cognitive outcomes.'®
Meanwhile, diabetes mellitus has been associated with
reduced performance on multiple domains of cognitive
function. The duration of diabetes and glycemic
control may have an impact on the type and severity of
cognitive impairment. The pathophysiology of cognitive
impairment is multifactorial, although dysfunction in each
interconnecting pathway ultimately leads to discordance
in metabolic signaling."?

HbA1c was significantly higher among frailty group
compared to control group. Frailty has also been shown
to be associated with exaggerated glucose and insulin
responses after 2-hour oral glucose tolerance test in
individuals without diabetes which suggests that these
individuals have reduced physiologic reserve and
dysregulation of glucose challenge is a component of
the physiologic vulnerability associated with frailty.?
Among diabetic patients, Aguayo et.al. demonstrated
that higher HbA1c levels at baseline had a higher frailty
level throughout later life. A possible explanation is
that poor glycemic control in diabetes and frailty have
some common root causes, such as low socioeconomic
status; low physical fitness, functioning, and activity; and
presence of multimorbidity. Diabetes and the aging
process share pathophysiological mechanisms, such as
a chronic state of low-grade inflammation. Advanced
age is accompanied by an increase in the prevalence of
sarcopenia, insulin resistance, and obesity. Sarcopenia is
accentuated at higher levels of HbA1c and attenuated
with the use of insulin.!

Limitations

The main thrust of the study is on the prevalence and
associated factors of frailty among geriatric patients with
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Table 3. Multivariate regression model of factors independently associated with frailty among the study population

Variables Odds Ratio 95% Confidence Interval = P-value
Age 0.859 0.744 - 0.993 0.040
Sex 1.991 0.305 - 13.005 0.472
Educational status 8.994 0.342 - 236.841 0.188
Marital Status 0.468 0.031-7.094 0.584
Socio-economic status 3.141 0.353-27.93 0.305
Area of residence 4.213 0.606 - 29.314 0.146
History of smoking 0.367 0.033-4.048 0.413
History of alcohol abuse 0.153 0.011-2.154 0.164
Body mass index 0.129 0.007 -2.471 0.174
Hypertension 2.335 0.234 - 23.281 0.470
Cardiovascular Diseases 0.301 0.03 - 3.001 0.306
Neurologic Diseases 2.667 0.361-19.691 0.336
Thyroid Disease 0.178 0.019-1.629 0.126
Respiratory Disease 0.048 0.001 - 1.627 0.091
Malnutrition screening score 1.063 0.902 - 1.254 0.465
MMSE score 48.416 2.206 - 106.756 0.014
Duration of diabetes 0.993 0.789 - 1.249 0.952
Fasting blood sugar (FBS) 0.879 0.583-1.326 0.540
Hemoglobin A1C (HbA1c) 2.000 0.879 - 4.549 0.098
High density lipoprotein (HDL) 0.198 0.034-1.144 0.070
Low density lipoprotein (LDL) 2.041 0.999-4.17 0.050
Total cholesterol 0.767 0.448-1.313 0.334
Triglyceride 0.319 0.062 - 1.633 0.170
Creatinine 0.997 0.978 -1.016 0.734
eGFR 0.997 0.934-1.065 0.930

T2DM at Victoriano Luna Medical Center from July 1,
2024 to November 15, 2024. As such, the study is limited
on elderly population with T2DM and excluded elderly
patients with chronic diseases but without T2DM. The
factors that were included in the multivariate regression
analysisarelimitedtodemographic,clinicalandlaboratory
variables. This study is based on a cross-sectional design
and cannot confirm the causal relationship between
independent and dependent variables. Moreover, the

22

research instruments are self-reported, which cannot
exclude the possibility of a recall bias.

Conclusion

There was a high prevalence rate of frailty (83.19%) among
geriatric patients with T2DM at VLMC from July 1, 2024,
to November 15, 2024. At baseline, cognitive impairment
was significantly associated with frailty. There was also a
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significantly higher HbA1c level among patients with
frailty compared to those with no frailty. Holding all other
variables constant, age and cognitive impairment were
independent predictors of frailty in our study population.
Optimal glycemic control and interventions forimproving
cognitive functions may be essential to attenuate frailty
among elderly T2DM patients.

Recommendations

Frailty is a common condition in elderly patients with
diabetes, and it can lead to disability, hospitalization, and
mortality. Consequently, assessment of frailty should be a
routine component of comprehensive diabetes care for all
olderadults, and glycemictargets and therapeutic choices
should be optimized accordingly. Additional studies are
required to elucidate the mechanisms underlying the
development of cognitive frailty, establish preventive
and therapeutic strategies to address the needs of
older patients with T2DM at risk for cognitive frailty, and
ultimately facilitate targeted intervention studies.
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