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ABSTRACT 

Diabetic neuropathy is a common complication of diabetes mellitus that 

significantly impacts quality of life and is also prone to cognitive decline 

exacerbated by diabetes complications. Medication adherence has been shown 

to slow or prevent cognitive decline. Neuropathy symptoms, neuropathic pain, 

and sensory disturbances can worsen cognitive function. This study aimed to 

assess the relationship between cognitive function and medication adherence, as 

well as clinical outcomes of neuropathy symptoms in geriatric patients with 

diabetic neuropathy. This observational cross-sectional study involved 217 

geriatric patients at RSUD Tebet from June to September 2024. Cognitive 

function was assessed using the MoCA-Ina questionnaire, and adherence was 

measured through questionnaires, medical records, and direct observation 

(MARS-5, MPR, and Pill Count) as well as DNS scoring to assess clinical 

outcomes of neuropathy symptoms. This study found that women (71,5%) were 

more likely to experience cognitive decline than men (28,5%). The study found 

that medication adherence varied by method. Triangulation showed 64.6% non-

adherence in cognitive decline versus 35.4% in normal function (OR 1.774, 95% 

CI: 1.001-3.144). Caregiver presence significantly affected adherence 

(p=0.011), with a 2.8 times higher risk of non-adherence and a 2.4 times higher 

risk of neuropathy symptoms in patients without caregivers. 
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INTRODUCTION 

The global increase in the elderly population is accompanied by a rise in life 

expectancy, posing significant challenges in managing degenerative diseases. In 

Indonesia, the percentage of the elderly population reached 11.75% in 2022, a 4% 

increase from 2010. This demographic shift is associated with a higher prevalence 

of chronic conditions such as diabetes mellitus, which affected 19.46 million adults 

aged 20-79 years in 2021 ((Badan Pusat Statistik, 2023) .Diabetes mellitus is often 

complicated by diabetic neuropathy, with incidence rates in various studies ranging 

from 6% to 51%, and a reported rate of 17.6% in Indonesia in 2021 (International 

diabetes federation, 2021). Diabetic neuropathy leads to a spectrum of clinical 

manifestations, from asymptomatic conditions to severe neuropathic pain, 

increasing cardiovascular morbidity and mortality, as well as the risk of foot ulcers 

and amputations (Hicks & Selvin, 2019; Jermendy et al., 2023). 

Effective management of diabetic neuropathy involves pharmacotherapy 

including anticonvulsants, serotonin and norepinephrine reuptake inhibitors, 

tricyclic antidepressants, opioids, and topical analgesics, as recommended by the 

American Diabetes Association (ADA) (Bondar et al., 2021; Pop-Busui et al., 

2022). The Diabetic Neuropathy Symptom (DNS) scoring instrument is utilized to 

predict neuropathy symptoms in diabetic patients (Meijer et al., 2003; Z. Yang et 

al., 2018). Medication adherence remains a critical determinant of therapeutic 

success, with non-adherence impacting overall health outcomes. Studies indicate 

that only about 50% of patients with chronic diseases adhere to their medication 

regimens, highlighting a significant challenge in managing diabetes mellitus and its 

complications (Jose & Bond, 2021, Fernandez-Lazaro et al., 2019; Timar et al., 

2016; H. Yang et al., 2020). 

Cognitive function plays a crucial role in medication adherence among 

elderly diabetic patients. Declining cognitive function, particularly in those over 65 

years with uncontrolled glycemic levels and severe neuropathy, has been linked to 

poor adherence. Cognitive function encompasses various brain processes, including 

attention, memory, learning, and perception, which are essential for daily activities 

and health management. (Brognara et al., 2020; Rachman et al., 2022; Jiawei, 

2019). Research has shown that patients with diabetes and peripheral neuropathy 

are more likely to experience cognitive impairment, further complicating disease 

management.(Huang et al., 2021; Mufidah, 2022; Palomo-Osuna et al., 2022) 

Inconsistent findings in existing literature regarding the relationship between 

neuropathy and cognitive function underscore the need for focused studies on 

geriatric populations. Some studies report no significant correlation between 

cognitive function and neuropathy severity, while others highlight cognitive 

impairment as a contributing factor to non-adherence (Y. J. Lin et al., 2021; Moreira 

et al., 2015; Rahmawati & Hargono, 2018), This study aimed to assess the 

relationship between cognitive function and medication adherence in geriatric 

patients with diabetic neuropathy at RSUD Tebet, utilizing a triangulation method 

involving MARS questionnaires, pill counts, and medical records. The study seeks 

to provide insights into factors affecting medication adherence and clinical 

outcomes, contributing to enhanced patient management and the development of 

clinical pharmaceutical science in Indonesia. 

https://doi.org/10.2337/db2022-01
https://doi.org/10.2337/db2022-01
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RSUD Tebet, located in South Jakarta's densely populated Tebet District, 

serves as the primary healthcare facility for elderly patients, offering specialized 

geriatric clinics. This research, conducted from June to September 2024, will 

explore the characteristics of geriatric patients, the interplay between cognitive 

function and medication adherence, and other determinants influencing neuropathy 

outcomes. The findings are expected to inform better clinical practices and policies, 

ultimately improving the quality of care for geriatric patients with diabetic 

neuropathy. 

 

RESEARCH METHOD 

This study used a cross-sectional design to assess the influence of cognitive 

function on medication adherence and clinical outcomes of geriatric patients with 

diabetic neuropathy at RSUD Tebet, South Jakarta from June to September 2024. 

The study population consisted of geriatric patients with a diagnosis of diabetic 

neuropathy who met inclusion criteria, such as age ≥ 60 years, receiving 

antihyperglycemic therapy, and being able to communicate well 

This research has been approved by the Medical and Health Research Ethics 

Committee of the Faculty of Medicine, Universitas Indonesia, under the number 

KET- 572/UN2.F1/ETIK/PPM.00.02/2024 and also received permission from 

RSUD Tebet, South Jakarta. Data collection tools included the MoCA-Ina 

questionnaire to assess cognitive function, Medication Adherence Report Scale 

(MARS-5) for medication adherence, as well as the calculation of the Medication 

Possession Ratio (MPR) and pill count. The clinical outcome of neuropathy 

symptoms was assessed by a DNS questionnaire.  

Data analysis included a univariate test for frequency distribution, bivariate 

analysis with the Chi-Square tests to test variable relationships, and multivariate 

analysis using binary logistic regression to evaluate the influence of confounding 

variables on medication adherence and neuropathy symptoms. This study was 

expected to provide insight into patient characteristics and factors that affect the 

management of diabetic neuropathy in geriatric service facilities. 

 

RESULT AND DISCUSSION 

Characteristics of Patient Based on Cognitive Function 

In this study, we observed a total of 217 geriatric patients with diabetic 

neuropathy, with a higher proportion of females experiencing cognitive decline 

(71.5%) compared to males (28.5%). The gender difference was statistically 

significant (p=0.012), suggesting that females are at a higher risk for cognitive 

decline, potentially due to hormonal changes post-menopause affecting brain health 

(Bell et al., 2022; Russell et al., 2019). The average age of subjects with cognitive 

decline was significantly higher at 69.62 years compared to 64.98 years in those 

with normal cognitive function (p<0.001). Older age was associated with greater 

cognitive decline, consistent with previous research identifying aging as a primary 

risk factor for cognitive impairment due to neurodegenerative and vascular 

processes (Wang et al., 2017; Zhang et al., 2019). 

Educational level showed a significant association with cognitive function 

(p<0.001), where subjects with more than 12 years of education were 
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predominantly in the normal cognitive function group (79.3%). Higher education 

may enhance cognitive reserve, providing resilience against cognitive decline, and 

is associated with better access to health information and resources (Hoffmann & 

Lutz, 2019; Matyas et al., 2019; Zhong et al., 2024). 

HbA1c levels did not show a significant relationship with cognitive decline 

(p=0.376), contrary to some studies suggesting a link between poor glycemic 

control and cognitive impairment (Alkethiri et al., 2021). Similarly, no significant 

association was found between the duration of diabetes mellitus and cognitive 

decline (p=0.159), though long-standing diabetes has been implicated in vascular 

and neurodegenerative complications affecting cognitive function (Gonzales et al., 

2022; Randväli et al., 2024). While the presence of comorbidities was high among 

subjects with cognitive decline (95.4%), it was not significantly associated with 

cognitive function (p=0.676). However, obesity was significantly related to 

cognitive decline (p=0.046), supporting evidence that midlife obesity increases 

risks for cognitive impairment (Randväli et al., 2024). 

Most subjects prescribed more than four types of medication were in the 

cognitive decline group (95.4%) compared to the normal cognitive function group 

(92.0%). In contrast, only 4.6% of the cognitive decline group and 8.0% of the 

normal function group were prescribed four or fewer medications. There was no 

significant difference in the number of prescribed medications between the groups 

(p=0.452). Polypharmacy in older age can impair cognitive function (Rhalimi et al., 

2018; Umegaki, 2020).Caregiver support significantly impacted cognitive function 

(p=0.002), with high social support associated with better self-efficacy and 

medication adherence, thereby reducing cognitive impairment risk (Huang et al., 

2021; Ma et al., 2024; Pillemer & Holtzer, 2016). The characteristics of patients 

based on cognitive function can be seen in Table 1 below. 

 

 

Table 1. Demographic characteristics and clinical data of research subjects based 

on cognitive function 

Variable 

Cognitive Function 

Total 

p-

value 

Declined 

(n=130) Normal (n=87) 

 N (%) N (%) N (%)  

Demographics     
Gender     

Male 37 (28,5) 40 (46,0) 77 (35,5) 0,012 

Female 93 (71,5) 47 (54,0) 140 (64,5)  
Age     
Mean ± SD 

60-69 years 

70-79 years 

≥80 years 

69,62 ± 6,65 

67 (51,5) 

52 (40) 

11 (8,5) 

64,98 ± 3,98 

78 (89,7) 

8 (9,2) 

1 (1,1) 

67,76 ± 6,16 

145 (66,8) 

60 (9,2) 

12 (5,5) 

<,001 

<,001 

  

Education Level     

>12 years 53 (40,8) 69 (79,3) 122 (56,2) <,001 
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Variable 

Cognitive Function 

Total 

p-

value 

Declined 

(n=130) Normal (n=87) 

 N (%) N (%) N (%)  

≤12 years 77 (59,2) 18 (20,7) 95 (43,8)  

DM- Related Factors     

HbA1c Level (%)     
Median (min-

max) 

7.1 (5,00 - 

14.30) 6.9 (5,6-13,5) 6,9 (5-14,3) 0,580 

HbA1c ≥ 7 66 (50,8) 38 (43,7) 104 (47,9) 0,376 

HbA1c < 7 64 (49,2) 49 (56,3) 113 (52,1)  
DM Duration     

≤ 5 years 49 (37,7) 42 (48,3) 91 (41,9) 0,159 

> 5 years 81 (62,3) 45 (51,7) 126 (58,1)  

Comorbidities     
Yes 124 (95,4) 81 (93,1) 205 (94,5) 0,676 

No 6 (4,6) 6 (6,9) 12 (5,5)  

BMI kg/m2     
Median (min-

max) 

24,79 (18,71-

68,44) 

25.71 (18,65-

35,71) 

25,00 (18,65-

68,44) 0,500 

Underweight- 

Normal 73 (56,2) 36 (41,4) 109 (50,2) 0,046 

Overweight-

Obese 57 (43,8) 51 (58,6) 108 (49,8)  

Number of Prescribed Drigs    

≤ 4 6 (4,6) 7 (8,0) 13 (6,0) 0,452 

> 4 124 (95,4) 80 (92,0) 204 (94,0)  

Caregiver     

Yes 29 (22,3) 5 (5,7) 34 (15,7) 0,002 

No 101 (77,7) 82 (94,3) 183 (84.3)  
 

 

The Relationship of Cognitive Function to Medication Adherence 

In this study, medication adherence was measured using the MARS-5 

questionnaire, Medication Possession Ratio (MPR), and Pill Count method. While 

no significant differences were found in adherence measured by MARS-5 and MPR 

between patients with cognitive decline and normal cognitive function (p=0.234 

and p=0.651 respectively), the Pill Count method showed a significant difference 

(p=0.036). Patients with cognitive decline were 3.16 times more likely to be non-

adherent compared to those with normal cognitive function. These findings 

highlight the influence of cognitive function on medication adherence and the 

importance of using multiple assessment methods to obtain a comprehensive 

understanding (Anghel et al., 2019; Choo et al., 2021; Hansen et al., 2009). Using 

the triangulation method from three medication adherence measurements, it was 
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found that 71.5% of patients with cognitive decline were non-adherent, compared 

to 58.6% of those with normal cognitive function. This difference was not 

statistically significant (p=0.068). However, the odds ratio (OR) of 1.774 (95% CI: 

1.001-3.144) suggests that patients with cognitive decline have a 1.77 times higher 

risk of non-adherence. Previous studies have shown that poor cognitive function 

negatively impacts medication adherence, leading to irregular medication 

consumption and reduced therapy effectiveness (Austin et al., 2017; Chudiak et al., 

2018). 

 

Table 2. Relationship between cognitive function and medication adherence 

 Cognitive Function   

Variable 

Declined 

(n=130) 

Normal 

(n=87) p-value OR (95% CI) 

 N (%) N (%)   

Medication Adherence    

MARS-5 Category    
Non- Adherent 82 (63,6) 47 (36,4) 0,234 Ref 

Adherent 48 (54,5) 40 (45,5)  1,454(0,837-2,525) 

     

MPR Method    

Non- Adherent 30 (63,8) 17 (36,2) 0,651 Ref 

Adherent 100 (58,8) 70 (41,2)  1,235 (0,633-2,411) 

     
Pill Count Method    
Non- Adherent 21 (80,8) 5 (19,2) 0,036 Ref 

Adherent 109 (57,1) 82 (42,9)  3,160 (1,143-8,732) 

     

Overall Adherence (MARS-5+MPR+Pill Count)  

Non- Adherent 93 (64,6) 51 (35,4) 0,068 Ref 

Adherent 37 (50,7) 36 (49,4)  1,774 (1,001-3,144) 

 

The Relationship of Cognitive Function to Clinical Outcomes of Neuropathy 

Symptoms 

This study assessed clinical outcomes of diabetic neuropathy using the 

Diabetic Neuropathy Symptom (DNS) scoring. Among patients with cognitive 

decline, 73.1% had neuropathy, while 26.9% did not. In patients with normal 

cognitive function, 75.9% had neuropathy, and 24.1% did not. The p-value of 0.763 

indicates that this difference is not statistically significant. The Odds Ratio (OR) of 

1.158 (95% CI: 0.619-2.164) suggests no significant difference in neuropathy risk 

between patients with cognitive decline and those with normal cognitive function. 

Cognitive dysfunction is common in diabetic patients (Ba-Tin et al., 2011) and does 

not seem to affect the presence of microvascular complications like neuropathy. 

However, other studies found a significant negative correlation between cognitive 

performance and the severity of peripheral neuropathy (Y.-J. Lin et al., 2021). 
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Table 3. Relationship between Cognitive Function and Clinical Outcomes of 

Neuropathy Symptoms (DNS Scoring) 

 Cognitive Function   

Variable 

Decreased 

(n=130) 

Normal 

(n=87) p-value OR (95% CI) 

 N (%) N (%)   

Clinical Outcomes Symptoms of Neuropathy   
(DNS Scoring)     

No 35 (62,5) 21 (37,5) 0,763 Ref 

Yes 95 (59,0) 66 (41,0)  1,158 (0,619-2,164 

 

The Relationship between Cognitive Function and Other Variables with 

Medication Adherence 

Researchers conducted a multivariate analysis to examine the relationships 

between multiple variables and identify potential effects when analyzed collectively. 

The analysis aimed to evaluate the impact of cognitive function and other 

confounding variables on medication adherence using logistic regression with the 

enter method. Variables with p <0.25, such as education level, BMI category, and 

presence of a caregiver, were included in the analysis. The OR value for BMI 

category was less than 10%, indicating it is not a confounding variable. In contrast, 

education and caregiver presence showed OR changes above 10%, indicating they 

are confounding variables affecting the relationship between cognitive function and 

medication adherence. 

Multivariate analysis showed no statistically significant relationship 

between cognitive decline and medication adherence (p=0.087) after controlling for 

education and caregiver presence, with a 0.5 times risk of non-adherence compared 

to normal cognitive function. Caregiver presence was significant (p=0.011), 

indicating a strong influence on medication adherence. Patients without caregivers 

had a 2.8 times higher risk of non-adherence compared to those with caregivers. 

Strong social support from caregivers, especially family members, is crucial in 

enhancing patient adherence to medication (Scheurer et al., 2012). 

 

Table 4. Relationship of cognitive function and other variables to medication 

adherence 

Model 
Confounding 

Variable 
Category p- value OR 

95% CI 

(lower-upper) 

Crude 
Cognitive  

Function 
Declined 0,049 0,564 0,318-0,999 

  Normal    

Multivariat 
Cognitive 

Function 
Declined 0,108 Ref 0,309-1,122 

  Normal  0,589  

 Education >12 years 0,122 Ref 0,870-3,256 
  <=12 years 1,684  
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 BMI 
Underweight- 

normal 
0,110 Ref 0,334-1,116 

  Overweight-obese 0,616  

 Caregiver Yes 0,09 Ref 1,309-6,674 
  No  2,953  

Adjusted 
Cognitive 

Function 
Declined 0,087 Ref 0,300-1,084 

  Normal  0,570  

 Education >12 years 0,082 Ref 0,928-3,438 
  <=12 years 1,786  

 Caregiver Yes 0,011 Ref 1,275-6,410 
  No  2,859  

 

The Relationship between Cognitive Function and Other Variables with 

Clinical Outcomes of Neuropathy Symptoms 

Multivariate analysis was conducted on cognitive function and clinical 

outcomes of neuropathy symptoms, considering confounding variables like 

comorbidities and the presence of a caregiver. Comorbidities were not confounding 

variables as their OR value change was less than 10%. However, the caregiver 

variable showed an OR change above 10%, indicating it is a confounding factor. 

The analysis revealed no statistically significant relationship between 

cognitive decline and clinical outcomes of neuropathy symptoms (p=0.405) when 

controlled for the caregiver variable. Patients without a caregiver had a 2.4 times 

higher risk of experiencing neuropathy symptoms compared to those with a 

caregiver. 

 

Table 5. Relationship between cognitive Function and other variables with 

clinical outcomes of neuropathy symptoms 

Model 

Confounding 

Variable Category p- value OR 

95% CI 

(lower-upper) 

Crude 

Cognitive 

Function Declined 0,646 0,864 0,462-1,614 

  Normal     

Multivariat 

Cognitive 

Function Declined 0,447 Ref 0,407-1,488 

  Normal  0,778   

 Comorbidity Yes 0,999 Ref 0,0-  

  No  <0,001   

 Caregiver Yes 0,089 Ref 0,873-6,842 

  No  2,444   

Adjusted 

Cognitive 

Function Declined 0,405 Ref 0,402-1,445 

  Normal  0,762   

 Caregiver Yes 0,088 Ref 0,876-6,744 

  No  2,430   
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Cognitive decline may be linked to factors such as education, glycemic 

control, diabetes duration, and comorbidities, affecting patients' ability to manage 

their health. Pharmacists play a crucial role in providing education, support, and 

monitoring medication adherence. They can offer information on the importance of 

medication adherence, counseling, early detection of neuropathy symptoms, and 

coordinate care with healthcare teams. Further research is needed to explore these 

relationships and design effective interventions, including those involving 

pharmacists, for diabetic patients at high risk of neuropathy 

. 

Research Limitations 

This study had several weaknesses. First, the observational design limited the 

ability to draw causal conclusions between the variables studied. Second, non-

random sample selection reduced the generalizability of the results. Third, the 

sampling was only conducted at one location, RSUD Tebet in South Jakarta, which 

could not represent the entire population of geriatric patients with diabetic 

neuropathy in Indonesia. 

 

CONCLUSION 

Women (71,5%) were more likely to experience cognitive decline than men 

(28,5%). Medication adherence varied by method. MARS-5 showed 63,6% non-

adherence in cognitive decline versus 36.4% in normal cognitive function 

(p=0,234). MPR indicated 58,8% adherence in cognitive decline versus 41,2% in 

normal function (p=0,651). Pill Count revealed a significant difference (p=0,036) 

with 80,8% non- adherence in cognitive decline versus 19,2% in normal function 

(OR 3,160, 95% CI: 1,143-8,732). Triangulation showed 64,6% non-adherence in 

cognitive decline versus 35,4% in normal function (OR 1,774, 95% CI: 1,001-

3,144). 
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