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ABSTRACT

OBJECTIVE: This study aimed to investigate the relationship between frailty and medication adherence in elderly patients with diabetes
mellitus.

MATERIALS and METHODS: A cross-sectional study was conducted at Konya City Hospital between May and November 2021, including 194
diabetic patients aged 60 years and older. Frailty status was assessed using the FRAIL scale, and medication adherence was evaluated with
the 8-item morisky medication adherence scale The Modified Charlson Comorbidity index was used to quantify comorbidity burden. Statistical
analyses included the chi-square test, Mann-Whitney U test, Kruskal-Wallis test, and logistic regression models.

RESULTS: The median age of the participants was 67 years (IQR: 64-71), and 69.6% were female. The prevalence of frailty was 50%, and no
significant association was found between frailty and medication adherence (p=0.318). However, variables independently associated with low
adherence included shorter diabetes duration (p=0.049), lack of diabetes education (p=0.020), and higher HbA1c levels (p=0.010). Patients
with low adherence monitored their blood glucose significantly less frequently (p=0.008) and had a higher risk of hospitalization.
CONCLUSION: Frailty was not significantly associated with medication adherence in elderly diabetic patients. Instead, diabetes education,
glycemic control, and self-monitoring practices played a more significant role. These findings highlight the importance of structured education
programs and individualized interventions to improve adherence. Future studies with larger sample sizes and longitudinal follow-up are
needed to better understand the complex interplay between frailty and adherence.
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oz

AMAC: Bu ¢alisma, yasli diyabet hastalarinda kirilganlik ile ila¢ uyumu arasindaki iliskiyi arastirmayr amagladi.

GEREC ve YONTEM: Kesitsel nitelikteki bu calisma, Mart-Kasim 2021 tarihleri arasinda Konya Sehir Hastanesi'nde gerceklestirildi ve 60 yas
ve lzerindeki 194 diyabet hastasi dahil edildi. Kirilganlik durumu FRAIL ol¢edi ile, ila¢ uyumu ise 8 maddelik morisky ilag uyumu olgegi ile
degerlendirildi. Komorbidite yiikii, Modifiye Charlson Komorbidite indeksi kullanilarak 6lciildii. Istatistiksel analizlerde ki-kare testi, Mann-

Whitney U testi, Kruskal-Wallis testi ve lojistik regresyon modelleri kullanildi.

BULGULAR: Katilimcilarin medyan yasi 67 idi (CEY: 64-71) ve %69,6’s1 kadindi. Kirilganlik prevalansi %50 olarak saptandi ve kirilganlik ile
ilag uyumu arasinda anlamli bir iliski bulunmadi (p=0,318). Ancak, diisiik uyumun bagimsiz belirleyicileri arasinda daha kisa diyabet siiresi
(p=0,049), diyabet egitimi almamis olmak (p=0,020) ve yiiksek HbA1c diizeyleri (p=0,010) yer ald. Diistik ila¢ uyumu gésteren hastalarin kan
sekeri takibini daha az siklikla yaptigi (p=0,008) ve hastaneye yatis risklerinin daha yliksek oldugu goriilddi.

SONUC: Yasli diyabet hastalarinda kirilganlik ile ila¢ uyumu arasinda anlamli bir iliski saptanmadi. Bunun yerine, diyabet egitimi, glisemik
kontrol ve 6z izlem uygulamalari ilag uyumunda daha belirleyici faktorler olarak éne ¢ikti. Bu bulgular, yapilandirilmis egitim programlarinin
ve bireysellestirilmis miidahalelerin ila¢ uyumunu artirmadaki 6nemini vurgulamaktadir. Kirilganlik ve uyum arasindaki karmasik iliskinin
daha iyi anlasilabilmesi icin daha genis drneklemli ve uzunlamasina takipli ¢calismalara ihtiyag vardir.
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INTRODUCTION

Frailty is a common geriatric syndrome characterized by
a decline in physiological reserves, leading to increased
vulnerability to adverse health outcomes, including falls,
hospitalizations, and mortality (1). Among older adults, frailty
is frequently associated with multiple chronic diseases such as
hypertension, diabetes, and cardiovascular diseases, making
disease management more challenging (2). Medication
adherence is crucial for achieving optimal treatment outcomes
in these patients. However, frailty may negatively impact
adherence due to factors such as cognitive impairment,
polypharmacy, functional limitations, or insufficient caregiver

support (3).

Previous studies have demonstrated that frail older adults
exhibit lower adherence to medications across various
chronic conditions, including hypertension and osteoporosis
(4). Frailty-related factors, such as reduced mobility and
medication-related beliefs, have been identified as mediators
of poor adherence in community-dwelling elderly individuals
with chronic diseases (5). Despite its clinical importance,
the relationship between frailty and medication adherence
in older adults with diabetes has not been extensively
investigated. Given that poor adherence is associated with
adverse outcomes such as poor glycemic control, increased
hospitalizations, and higher mortality rates, identifying the
factors influencing adherence in frail diabetic patients is

essential.

In many global classifications, including those by the United
Nations, individuals aged 60 years and older are considered
elderly, while the World Health Organization often uses 65
years as a threshold in clinical and health-related contexts
(6). In this study, we adopted the 60-year cut-off, which is

commonly used in geriatric research and public health studies.

This study aims to evaluate the relationship between frailty and
medication adherence in older adults with diabetes mellitus
(DM) and to identify factors associated with poor adherence.
Understanding these associations may help in developing
targeted interventions to improve medication adherence and

clinical outcomes in frail elderly diabetic patients.

MATERIALS & METHODS

Study Design and Participants

This cross-sectional study was conducted between May and
November 2021 at Konya City Hospital, involving 194 patients
aged 60 years and older diagnosed with type 2 DM. Patients
were excluded if they had dementia, communication barriers,
active cancer, intellectual disabilities, or refused to participate.
The study was conducted in accordance with ethical principles,
and ethical approval was obtained from the institutional review
board on April 26, 2021, with decision number 30,162. Written
informed consent was obtained from all participants prior
to data collection.The study was carried out in accordance
with ethical principles and was approved by the Hamidiye
Scientific Research Ethics Committee of the University of
Health Sciences on April 26, 2021 (decision no: 30162). Written
informed consent was obtained from all participants prior to

data collection.

Data Collection

Demographic and clinical data, including age, gender, marital
status, education level, diabetes duration, comorbidities,
medication use, and HbA1c levels, were recorded. Frailty
status was assessed using the FRAIL scale (7), with patients
categorized as non-frail (score =0), pre-frail (scores 1-2), and
frail (scores >3). Medication adherence was evaluated using
the 8-item morisky medication adherence scale (MMAS-8),
and classified as low (score <6), medium (score 6-7), and high
adherence (score =8) based on the thresholds proposed by
Morisky et al (8,9). The Modified Charlson Comorbidity index
(10,11) was used to quantify comorbidity burden.

Definitions

Frailty was determined using the FRAIL scale, a validated
questionnaire assessing fatigue, resistance, ambulation,
illnesses, and weight loss (7). The validity and reliability of the
Turkish version were confirmed (8). Medication adherence was
evaluated using the MMAS-8, and patients were categorized
as having low adherence with a score below 6, moderate
adherence with a score between 6 and 7, and high adherence
with a score of 8, based on the validated Turkish version (8).
Polypharmacy was defined as the use of more than four
daily medications. Diabetes complications were defined as
the presence of any of the following conditions: diabetic
nephropathy, retinopathy, neuropathy, diabetic foot, stroke,

or coronary artery disease.
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Statistical Analysis

All statistical analyses were conducted using SPSS version 27.0
(IBM Corp., Armonk, NY, USA). The normality of continuous
variables was assessed using the Kolmogorov-Smirnov and
Shapiro-Wilk tests. Since most variables did not follow a normal
distribution, continuous data were expressed as median (1°-
3rd quartile) and compared using the Kruskal-Wallis or Mann-
Whitney U tests, as appropriate. Effect sizes for non-parametric
tests were reported using eta squared (n?), calculated from
Kruskal-Wallis H statistics. Categorical variables were presented
as numbers and percentages, and comparisons between
groups were performed using Pearson'’s chi-square test. Effect
sizes for chi-square tests were calculated using Cramér’s V. For
post-hoc pairwise comparisons following Kruskal-Wallis or chi-
square tests, Bonferroni correction was applied to adjust for
multiple testing. Univariate and multivariate logistic regression
analyses were performed to identify variables associated with
low medication adherence. Odds ratios with 95% confidence

intervals were reported.

Table 1. Baseline characteristics and frailty status of patients

Age, years 67 (64-71) 65 (64-71) 67 (64-70) 69 (65-73) 0.048 0.021 ! '07181(31;))22'
Gender
Woman 135 (69.6) 23(62.2) 38 (63.3) 74(76.3)
0.127
Male 59 (30.4) 14(37.8) 22(36.7) 23(23.7)
Single/widow 45 (23.2) 3(8.1) 10(16.7) 32(33.0) 0.003* 0.242 1.89395(‘11;))1 8-
Lives alone 19.(9.8) 3(8.1) 9(15.0) 7(7.2) 0.261
lliterate 45(23.2) 4(10.8) 5(8.3) 36 (37.1) <0.001t 0.330 >.770 (2.593-
12.844)
Duration of DM 10 (6-20) 10 (4-15) 10 (6-16) 15 (10-20) 0.009% 0.039 e

In the multivariate model, a backward stepwise elimination
method was used. Statistical significance was set at p<0.05
for all analyses. All 194 participants had complete data for the
variables analyzed, and no imputation was required. A formal
sample size calculation was not performed prior to the study;
the sample consisted of all eligible patients available during

the study period.
RESULTS

The study included 194 patients, with a median age of 67 years
(IQR: 64-71), and 69.6% were female. Among them, 50% were
classified as frail, 30.9% as pre-frail, and 19.1% as non-frail.
Frail patients were older (p=0.048) and more likely to be single/
widowed (p=0.003) or illiterate (p<0.001). Diabetes duration
was significantly longer in frail individuals (p=0.009), and they
had higher rates of polypharmacy (p=0.020) and diabetes-
related complications (p=0.004). Blood glucose monitoring was
significantly lower in the frail group (p=0.015), while there were
no significant differences in HbA1c levels or MMAS-8 scores

across frailty (Table 1).
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Diabetes
ojabetes 121 (62.4) 24 (64.9) 38 (63.3) 59 (60.8) 0.896
No BG 3.016 (1.398-
momtonng 38 (19.6) 4(10.8) 7(11.7) 27(27.8) 0.0158 0.208 Eaos
Polypharmacy 115 (59.3) 19 (51.4) 29 (48.3) 67 (69.1) 0.0209 0.200 2'2200(;568'
HbATC, 75(6.592) 7.2(66-82)  7.8(6595)  7.6(6.4-9.5) 0.485
Complications o 3.031(1.561-
bl 139 (71.6) 23(62.2) 36 (60.0) 80 (82.5) 0.004 0.241 L gt
History of 101 (52.1) 16 (43.2) 31(51.7) 54(55.7) 0.435
hypoglycaemia
mccl 6(5-9) 5(4-8) 5(4-7) 8(6-10) <0.001+t 0.168 ! '4‘§46(;568'
MMAS-8 6 (4-8) 7(5-8) 6(3-7) 7 (4-8) 0.318

Note: Odds ratios (OR) and 95% confidence intervals (Cl) were calculated using the frail group as the reference category.

DM: Diabetes mellitus; BG: Blood glucose; HbA1c: Hemoglobin A1c; mCCl: Modified Charlson Comorbidity index; MMAS: Morisky
medication adherence scale

*|n post-hoc analysis, non-frail and frail groups had statistically significant differences (p=0.003).

t Post-hoc analysis revealed statistically significant differences between non-frail and frail groups (p=0.003) and pre-frail and frail
groups (p<0.001).

¥ Post-hoc analysis revealed statistically significant differences between non-frail and frail groups (p=0,004).

§ Post-hoc analysis revealed statistically significant differences between non-frail and frail groups (p=0.017).

9 Post-hoc analysis revealed statistically significant differences between pre-frail and frail groups (p=0.010).

** Post-hoc analysis revealed statistically significant differences between non-frail and frail groups (p=0.013) and between pre-frail
and frail groups (p=0.002).

T Post-hoc analysis revealed statistically significant differences between non-frail and frail groups (p<0.001) and between pre-frail

and frail groups (p<0.001).

Yapici et al.
Frailty and Medication Adherence in Older Diabetics

According to MMAS-8 scores, 36.6% of patients had low

adherence, 33.5% had moderate adherence, and 29.9% had

high adherence. Patients with low adherence had shorter

diabetes duration (p=0.016) and were less likely to have

received diabetes education (p=0.015). Lack of blood glucose

monitoring (p=0.008) and lower polypharmacy rates (p=0.010)

were also associated with low adherence. HbA1c levels were

significantly lower in the high-adherence group (p=0.014),

while frailty scores did not differ across adherence groups

(Table 2).
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Table 2. Medication adherence levels according to MMAS-8 score

Age, years 67 (65-71) 66 (63-70) 69 (65-72) 0.085
Gender
Woman 45 (63.4) 50 (76.9) 40 (69.0) 0.228
Male 26 (36.6) 15(23.1) 18 (31.0)
Single/widow 18 (25.4) 9(13.8) 18 (31.0) 0.068
Lives alone 8(11.3) 5(7.7) 6(10.3) 0.771
llliterate 14 (19.7) 13(20.0) 18(31.0) 0.240
Duration of DM, 10 (5-15) 13 (8-20) 15 (10-20) 0.016* 0.020
years
Diabetes education 35(49.3) 44 (67.7) 42 (72.4) 0.015% 0.209
No BG monitoring 22 (31.0) 10(15.4) 6(10.3) 0.008% 0.224
Polypharmacy 34 (47.9) 38 (58.5) 43 (74.1) 0.0108 0.217
HbA1c, 7.7 (6.8-9.7) 7.7 (6.6-9.5) 7.0 (6.3-8.3) 0.0149 0.034
Complications of 47 (66.2) 45 (69.2) 47 (81.0) 0.154
DM
History of 30 (42.3) 42 (64.6) 29 (50.0) 0.031** 0.189
hypoglycaemia
mCcCl 6 (5-9) 6 (4-10) 8(5-10) 0.054
Frail score 3(1-3) 2(1-4) 3(1-3) 0.976
DM: Diabetes mellitus, BG: Blood glucose, HbA1c: Hemoglobin A1c, mCCl: Modified Charlson Comorbidity index
* Post-hoc analysis revealed statistically significant differences between low and high groups (p=0.010).
T Post-hoc analysis revealed statistically significant differences between low and high groups (p=0.008).
t Post-hoc analysis revealed statistically significant differences between low and high groups (p=0.005).
§ Post-hoc analysis revealed statistically significant differences between low and high groups (p=0.002).
9 Post-hoc analysis revealed statistically significant differences between low and high groups (p=0.007).
** Post-hoc analysis revealed statistically significant differences between low and medium groups (p=0.009).

In univariate analysis, factors associated with low of hypoglycemia (p=0.039). Multivariate analysis showed

medication adherence included shorter diabetes duration
(p=0.007), lack of diabetes education (p=0.005), absence
of blood glucose monitoring (p=0.003), polypharmacy
(p=0.015), higher HbAlc levels (p=0.019), and a history

that shorter diabetes duration (p=0.049), lack of diabetes
education (p=0.020), and higher HbAlc levels (p=0.010)
were independently associated with low adherence (Table

3).
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Table 3. Factors associated with low medication adherence (univariate and multivariate analysis)

OR (95% Cl) p OR (95% Cl) p
Duration of DM, years 0.950 (0.916-0.986) 0.007 0.961 (0.924-1.000) 0.049
Diabetes education 2.391 (1.307-4.374) 0.005 2.171(1.132-4.163) 0.020
No BG monitoring 3.003 (1.451-6.214) 0.003
Polypharmacy 2.099 (1.156-3.810) 0.015
HbA1c, 1.174 (1.027-1.341) 0.019 1.205 (1.045-1.389) 0.010
History of 1.866 (1.033-3.371) 0.039
hypoglycaemia
Note: Multivariate logistic regression was performed using the backward stepwise method.
OR: Odds ratios, Cl: Confidence intervals, DM: Diabetes mellitus

DISCUSSION

This study evaluated the relationship between frailty and
medication adherence in older patients with DM. Contrary
to some previous findings, our results did not demonstrate
a statistically significant association between frailty and
medication adherence, as indicated by MMAS-8 scores
across frailty groups (p=0.318) and across adherence levels
(p=0.976). This suggests that frailty alone may not be a primary
determinant of medication adherence in elderly diabetic
patients. While some studies suggest that frailty is associated
with lower adherence due to physical and cognitive limitations
(12,13), others propose that external support systems and

individualized treatment plans may mitigate its impact (14,15).

Frailty has been widely reported among diabetic populations,
with varying prevalence rates. Cacciatore et al. (12) observed a
frailty prevalence of 41.3% in diabetic patients followed over
12 years and highlighted its impact on mortality. Similarly,
Xiu et al. (16) reported that among 240 diabetic patients with
a mean age of 68.89+6.88 years, 39.16% were robust, 45.8%
were pre-frail, and 15.04% were frail. Thein et al. (17) found a
frailty prevalence of 18.9% in their diabetic cohort and noted

a higher incidence of cognitive impairment in frail individuals.

In our study, the prevalence of frailty was higher, which may
be attributed to factors such as the impact of the COVID-19
pandemic leading to fewer hospital visits by non-frail
individuals, the older age of our participants, and the study
setting being a tertiary care hospital.

Frailty is closely linked to diabetes complications. Studies
have shown that frail diabetic patients exhibit higher rates
of microvascular and macrovascular complications (13), and
in our study, frail patients also had significantly higher rates
of diabetes complications. Additionally, our study found
that frailty was significantly associated with longer diabetes
duration and higher comorbidity burden, aligning with the
literatlre (14,18). These findings suggest that frailty should
be systematically considered in the management of elderly
diabetic patients, given its potential implications on overall
disease progression and prognosis. These results are in line
with previous studies that highlighted the impact of frailty and
polypharmacy on adherence, particularly in older adults with
osteoporosis and other chronic diseases (19).

Although frailty was not significantly associated with
adherence in our study, other factors such as shorter diabetes
duration, lack of diabetes education, absence of blood glucose
monitoring, and higher HbA1c levels were identified as

independently associated with low adherence.
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These findings align with previous studies that highlight the
critical role of structured education and self-management
strategies in improving medication adherence (20,21).
Similarly, a recent study conducted in Turkey emphasized
the role of frailty in diabetic care, reporting comparable
rates of frailty and medication adherence patterns (22). Poor
adherence has been associated with worsening glycemic
control over time (23) and increased hospitalization risk (24).
A meta-analysis of adherence studies reported that only 51.2%
of diabetic patients adhere to antihyperglycemic therapy, with
better adherence being linked to fewer microvascular and
macrovascular complications (25). Furthermore, interventions
such as improving physician-patient communication,
enhancing motivation strategies, and simplifying dosing

regimens have been shown to improve adherence (26,27).

Polypharmacy also emerged as a factor associated with
adherence, although it did not remain significant in the
multivariate model. The relationship between polypharmacy
and adherence is complex, as multiple medications may either
improve disease management or contribute to treatment
burden and non-adherence. Some studies have suggested
that an increasing number of prescribed medications does
not necessarily lead to lower adherence, particularly if
patients receive appropriate education and support (28,29).
Other studies indicate that polypharmacy may be a burden,
leading to lower adherence and treatment discontinuation
(30). Therefore, ensuring adequate patient education and
individualized treatment planning is crucial in managing

polypharmacy-related adherence challenges.

Education plays a crucial role in improving medication
adherence. Multiple studies have shown that diabetes
education is associated with better adherence (27). Williams
et al. (31) demonstrated that poor medication adherence was
linked to higher glucose and HbA1c levels. Our study supports
these findings, as patients who received diabetes education
exhibited significantly better adherence. Given the strong
association between education and adherence, personalized
diabetes education tailored to patients’ socio-cultural levels

should be prioritized in diabetes management strategies.

Frailty is often accompanied by cognitive decline, which can

further impact adherence. Studies have shown that frail

diabetic patients exhibit worse cognitive function compared
to their non-frail counterparts, and cognitive impairment may
contribute to difficulties in medication management (32).
Additionally, poor adherence has been frequently reported in
frail individuals with hypertension and other chronic diseases
(33). This highlights the need for targeted interventions that
address both physical and cognitive impairments in frail

elderly patients.

This study has several strengths. Unlike many previous studies
focusing only on insulin-treated diabetic patients, we included
a broader elderly population with type 2 diabetes, regardless
of their treatment modality. Additionally, frailty was assessed
alongside sociodemographic and clinical characteristics,
providing a multidimensional understanding of its impact on
medication adherence. By using validated tools such as the
FRAIL scale and MMAS-8, the study ensures methodological
reliability. The comprehensive approach adopted in this study
enhances the generalizability and practical relevance of its

findings for geriatric diabetes care.

This study has certain limitations. Its cross-sectional design
precludes the establishment of causal relationships, and
reliance on self-reported adherence measures may introduce
recall bias. Furthermore, social desirability bias may have
influenced participants’ responses, as they may have sought
to present themselves more favorably. The possibility of a
Type Il error-failing to detect a true association due to limited
statistical power-should also be considered, particularly in
interpreting the lack of a significant association between
frailty and adherence. Although higher HbA1c levels and a
history of hypoglycemia were associated with poor adherence,
these findings should be interpreted with caution given the
study’s cross-sectional nature. Additionally, while frailty was
assessed using the FRAIL scale, alternative tools incorporating
objective physical performance measures may offer further
insights. The single-center design and relatively small sample
size may limit the generalizability of the findings. However, all
194 participants had complete datasets; thus, no missing data
handling was required. The absence of an a priori sample size
calculation and power analysis represents another limitation.

Future multicenter, longitudinal studies are warranted to
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better evaluate the long-term impact of frailty on medication

adherence and related clinical outcomes.
CONCLUSION

In conclusion, while frailty was not significantly associated
with medication adherence in our study, other factors such
as diabetes education, glycemic control, and self-monitoring
practices played a more prominent role. These findings
underscore the value of patient-centered interventions,
including structured education programs and simplified
medication regimens, to enhance adherence in elderly diabetic
patients. Further research is needed to explore the nuanced

interplay between frailty and adherence behaviors in this

population.

REFERENCES

Murad K, Kitzman DW. Frailty and multiple comorbidities
in the elderly patient with heart failure: implications for
management. Heart Fail Rev. 2012; 17: 581--588.
Uchmanowicz |, Chudiak A, Jankowska-Polanska B,
Gobbens R. Hypertension and Frailty Syndrome in Old
Age: Current Perspectives. Card Fail Rev. 2017; 3: 102-107.
Jankowska-Polanska B, Dudek K, Szymanska-Chabowska
A, Uchmanowicz I. The influence of frailty syndrome
on medication adherence among elderly patients with
hypertension. Clin Interv Aging. 2016; 11: 1781-1790.
Cadarette SM, Solomon DH, Katz JN, Patrick AR, Brookhart
MA. Adherence to osteoporosis drugs and fracture
prevention: no evidence of healthy adherer bias in a frail
cohort of seniors. Osteoporos Int ] Establ Result Coop Eur
Found Osteoporos Natl Osteoporos Found USA. 2011; 22:
943-954.

Qiao X, Tian X, Liu N, et al. The association between frailty
and medication adherence among community-dwelling
older adults with chronic diseases: Medication beliefs
acting as mediators. Patient Educ Couns. 2020; S0738-
3991(20)30279-2.

Zivanovi¢ D, Javorac J, Stojkov S, Szabo N €amprag. Public
Health Issues of Global Population Ageing. Black Sea |
Health Sci. 2020; 3: 88-93.

Morley JE, Malmstrom TK, Miller DK. A simple frailty
questionnaire (FRAIL) predicts outcomes in middle aged
African Americans. ] Nutr Health Aging. 2012; 16: 601-608.
Sayiner ZA, Savas E, Kul S, Morisky DE. Validity and
Reliability of the Turkish Version of the 8-ltem Morisky
Medication Adherence Scale in Patients With Type 2
Diabetes. Eur ] Ther. 2020; 26: 47-52.

Moon SJ, Lee WY, Hwang ]S, Hong YP, Morisky DE. Accuracy
of a screening tool for medication adherence: A systematic
review and meta-analysis of the Morisky Medication
Adherence Scale-8. PLOS ONE. 2017; 12: e0187139.
Charlson ME, Pompei P, Ales KL, MacKenzie CR. A
new method of classifying prognostic comorbidity in
longitudinal studies: development and validation. |
Chronic Dis. 1987; 40: 373-383.

Beddhu S, Bruns FJ, Saul M, Seddon P, Zeidel ML. A simple

comorbidity scale predicts clinical outcomes and costs in

69



Aegean J Med Sci
2025;2:62-70

Yapici et al.
Frailty and Medication Adherence in Older Diabetics

20.

21.

22.

dialysis patients. Am | Med. 2000; 108: 609-613.
Cacciatore F, Testa G, Galizia G, et al. Clinical frailty and
long-term mortality in elderly subjects with diabetes. Acta
Diabetol. 2013; 50: 251-260.

Nguyen TN, Harris K, Woodward M, et al. The Impact of
Frailty on the Effectiveness and Safety of Intensive Glucose
Control and Blood Pressure-Lowering Therapy for People
With Type 2 Diabetes: Results From the ADVANCE Trial.
Diabetes Care. 2021; 44: 1622-1629.

Leung V, Wroblewski K, Schumm LP, Huisingh-Scheetz
M, Huang ES. Reexamining the Classification of Older
Adults With Diabetes by Comorbidities and Exploring
Relationships With Frailty, Disability, and 5-year Mortality.
J Gerontol A Biol Sci Med Sci. 2021; 76: 2071-2079.
Abdelhafiz AH, Koay L, Sinclair AJ. The effect of frailty
should be considered in the management plan of older
people with Type 2 diabetes. Future Sci OA. 2016; 2:
FSO102.

Xiu'S, Mu Z, Zhao L, Sun L. Low free triiodothyronine levels
are associated with risk of frailty in older adults with type
2 diabetes mellitus. Exp Gerontol. 2020; 138: 111013.
Thein FS, LiY, Nyunt MSZ, et al. Physical frailty and cognitive
impairment is associated with diabetes and adversely
impact functional status and mortality. Postgrad Med.
2018; 130: 561-567.

Umegaki H. Sarcopenia and frailty in older patients with
diabetes mellitus. Geriatr Gerontol Int. 2016; 16: 293-299.
Karahan YA, Basaran A, Ordahan B, et al. Polypharmacy
in Osteoporosis Patients. Turk J Osteoporos. [Internet].
Available from: https://turkosteoporozdergisi.org/articles/
polypharmacy-in-osteoporosis-patients/tod.96720
Schectman JM, Nadkarni MM, Voss JD. The association
between diabetes metabolic control and drug adherence
in an indigent population. Diabetes Care. 2002; 25: 1015-
1021.

Ersoy C, Tuncel E, Ozdemir B, Erturk E, imamoglu S.
Diabetes Education and Metabolic Control in Patients
With Type 2 Diabetes Mellitus Under Insulin Treatment. |
Uludag Univ Med Fac. 2006; 32: 43-47.

Shauyet |, Basat S, YUnoglu GG, et al. The Relationship
Between Frailty and Treatment Compliance in Diabetic
and Geriatric Patients Using Insulin. Namik Kemal Med J.
[Internet]. 2021; Available from: https://namikkemalmed;.

com/articles/the-relationship-between-frailty-and-

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

treatment-compliance-in-diabetic-and-geriatric-patients-
using-insulin/nkmj.galenos.2021.39974

Egede LE, Gebregziabher M, Echols C, Lynch CP.
Longitudinal effects of medication nonadherence on
glycemic control. Ann Pharmacother. 2014; 48: 562-570.
Lau DT, Nau DP. Oral antihyperglycemic medication
nonadherence and subsequent hospitalization among
individuals with type 2 diabetes. Diabetes Care. 2004; 27:
2149-2153.

Evans M, Engberg S, Faurby M, et al. Adherence to and
persistence with antidiabetic medications and associations
with clinical and economic outcomes in people with type 2
diabetes mellitus: A systematic literature review. Diabetes
Obes Metab. 2022; 24: 377-390.

Asche C, LaFleur J, Conner C. A review of diabetes
treatment adherence and the association with clinical and
economic outcomes. Clin Ther. 2011; 33: 74-109.

Sharma T, Kalra J, Dhasmana D, Basera H. Poor adherence
to treatment: A major challenge in diabetes. ] Indian Acad
Clin Med. 2014; 15.

van Bruggen R, Gorter K, Stolk RP, et al. Refill adherence
and polypharmacy among patients with type 2 diabetes
in general practice. Pharmacoepidemiol Drug Saf. 2009;
18:983-991.

Shams N, Amjad S, Kumar N, Ahmed W, Saleem F. Drug
Non-Adherence In Type 2 Diabetes Mellitus; Predictors
And Associations. ] Ayub Med Coll Abbottabad JAMC.
2016; 28: 302-307.

Murray MD, Kroenke K. Polypharmacy and medication
adherence: small steps on a long road. ] Gen Intern Med.
2001; 16: 137-139.

Williams GC, Patrick H, Niemiec CP, et al. Reducing the
health risks of diabetes: how self-determination theory
may help improve medication adherence and quality of
life. Diabetes Educ. 2009; 35: 484-492.

Mone P, Gambardella J, Lombardi A, et al. Correlation
of physical and cognitive impairment in diabetic and
hypertensive frail older adults. Cardiovasc Diabetol. 2022;
21:10.

Bonikowska I, Szwamel K, Uchmanowicz |. Adherence to
Medication in Older Adults with Type 2 Diabetes Living in
Lubuskie Voivodeship in Poland: Association with Frailty

Syndrome. J Clin Med. 2022; 11: 1707.

70





