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				Factors associated with non-adherence to antidiabetic treatment in patients with type 2 diabetes mellitus 

				Factores asociados a la no adherencia al tratamiento antidiabético, en pacientes con diabetes mellitus tipo 2

				Orellana Cobos Danilo Fernando1, Delgado Andrade Paola Gabriela1, Álvarez Serrano Marlene Elizabeth1, Orellana Cobos Ana Belén2, Sacoto Molina Adrián Marcelo1

				ABSTRACT

				Introduction: lack of therapeutic adherence in chronic noncommunicable diseases, such as diabetes mellitus, is a serious global problem that signifi-cantly affects patients’ quality of life and leads to an unfavorable progression of the disease. Lack of knowledge about the related factors prevents action from being taken to address the root cause of this difficulty. 

				Objective: to determine the factors associated with non-adherence to antidia-betic treatment in patients with type 2 diabetes mellitus at the Vicente Corral Moscoso Hospital Clinic in the city of Cuenca during the period 2019–2020.

				Methodology: observational, analytical cross-sectional study. The sample consisted of 204 patients, applying the formula for finite populations. The Morisky-Green-Levine Test was used to establish therapeutic adherence, the Patient Health Questionnaire (PHQ-9) was used to determine depression, and the Fagerström Test was used to determine tobacco dependence. The data were analyzed using the PSPP 1.2.0 program, using the prevalence odds ratio (POR) to measure the association. The study was approved by the bioethics committee.

				Results: the mean age was 68.88 ± 16.37 years. The frequency of non-ad-herence to treatment was 70.6%. The associated factors were: use of 4 or more medications (PRR 3.99 CI 2.77–6.99), tobacco dependence (OR 2.61 CI 1.49–4.58), distance to the health center greater than 30 minutes (OR 2.81 CI 1.79–4.4), rural origin (OR 2.26 CI 1.07–4.77), depression (RMP 2.14 CI 1.5 – 3.06), diagnosis time greater than 10 years (RMP 2.0 CI 1.4 – 2.87), and use of oral treatment (RMP 1.7 CI 1.19 – 2.43); all statistically significant (p < 0.05).

				Conclusions: lack of adherence to antidiabetic treatment was associated with the concomitant use of 4 or more medications, tobacco dependence, distance to the health center greater than or equal to 30 minutes, rural origin, depression, diagnosis time greater than 10 years, and use of oral treatment.

				Keywords: type 2 diabetes mellitus, treatment compliance and adherence, depression.

				RESUMEN

				Introducción: La falta de adherencia terapéutica en patologías crónicas no transmisibles, como la diabetes mellitus, es una seria problemática global que afecta considerablemente la calidad de vida del paciente y condiciona 
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				una evolución desfavorable de la enfermedad. El desconocimiento de los factores relacionados impide la posibilidad de actuar sobre el origen de dicha dificultad. 

				Objetivo: determinar los factores asociados a la no adherencia al tratamiento antidiabético, en pacientes con Diabetes Mellitus tipo 2 del servicio de Clínica del Hospital Vicente Corral Moscoso de la ciudad de Cuenca durante el periodo 2019 – 2020.

				Metodología: estudio observacional, analítico de corte transversal. La muestra fue de 204 pacientes aplicando la fórmula para poblaciones finitas. Para establecer la adherencia terapéutica se empleó el Test de Morisky – Green – Levine, para determinar la depresión se empleó el test Patient Health Questionnaire (PHQ – 9), y para la dependencia al tabaco el test de Fagerström. Los datos se analizaron en el programa PSPP 1.2.0, utilizando la razón de momios de prevalencia (RMP) para medir la asociación. Se contó con la aprobación del comité de bioética para el estudio.

				Resultados: la media de edad fue de 68.88 ± 16.37 años. La frecuencia de no adherencia al tratamiento fue de 70.6%. Los factores asociados fueron: uso de 4 o más medicamentos (RMP 3.99 IC 2.77 – 6.99), dependencia al tabaco (RMP 2.61 IC 1.49 – 4.58), distancia al centro de salud mayor a 30 minutos (RMP 2.81 IC 1.79 – 4.4), procedencia rural (RMP 2.26 IC 1.07 – 4.77), depresión (RMP 2.14 IC 1.5 – 3.06), tiempo de diagnóstico mayor a 10 años (RMP 2.0 IC 1.4 – 2.87) y uso de tratamiento oral (RMP 1.7 IC 1.19 – 2.43); todos estadísticamente significativos (p < 0.05).

				Conclusiones: la falta de adherencia al tratamiento antidiabético se asoció con el uso concomitante de 4 o más medicamentos, dependencia al tabaco, distancia al centro de salud mayor o igual a 30 minutos, procedencia rural, depresión, tiempo de diagnóstico mayor a 10 años y el uso de tratamiento oral.

				Palabras clave: diabetes mellitus tipo 2, cumpli-miento y adherencia al tratamiento, depresión.

				INTRODUCTION

				Noncommunicable diseases represent a significant challenge to public health due to their high morbidity and mortality rates, their prolonged course, and their gradual progression. Among them, type 2 diabetes mellitus (T2DM) stands out as one of the most 

			

		

		
			
				relevant conditions, frequently accompanied by other comorbidities¹. According to the World Health Organization (WHO), this disease is responsible for approximately 1.5 million deaths each year, 43% of which occur in people under the age of 70, highligh-ting the premature mortality resulting from its multiple complications. It is projected that by 2030, around 250 million individuals will suffer from this metabolic disorder, with a higher incidence in developing countries, which will imply an increase in the costs associated with healthcare in these regions2.

				In our country, according to 2017 INEC data, type 2 diabetes mellitus is the second leading cause of death nationwide³, with a significant increase in recent years. This increase in morbidity and mortality is closely related to deficiencies in both the diagnosis and therapeutic management of the disease. Complications arising from poor adherence to phar-macological and non-pharmacological treatments are major determinants of the severity of this problem.

				Globally, it is estimated that between 20% and 50% of patients with chronic diseases do not adequately follow their prescribed treatment, which hurts their health. Understanding the importance of therapeutic adherence and developing strategies to improve it is key to preventing complications, both acute and chronic, that can eventually reduce the patient’s physical and mental functioning, affecting their quality of life across different areas.

				In the case of diabetes, adherence levels vary con-siderably. It has been reported that between 36% and 93% of patients using oral antidiabetic drugs in the first two years of treatment comply with therapy, while approximately 63% of those requiring insulin maintain adequate adherence. A greater tendency toward compliance has been observed among older people with higher levels of education and income6.

				In the national context, no hospital studies have been conducted on therapeutic adherence in patients with diabetes. However, research in primary care has shown that between 50% and 70% of patients have inadequate adherence to treatment7,8.

				METHODOLOGY

				This is an observational, analytical cross-sectional study conducted at the clinic service of the Vicente Corral Moscoso Regional Hospital between April 2019 and May 2020. The specific objectives were: to determine the sociodemographic characteris-
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				tics of the study group, to ascertain the frequency of non-adherence to antidiabetic treatment, to identify the factors related to non-adherence, and to establish the association between non-adherence and these factors (age, level of education, origin, smoking, type of treatment, depression, presence of other chronic diseases, distance to the health unit, concomitant use of medications for chronic diseases, time since diagnosis). Sociodemographic and clinical data, such as age, sex, educational level, origin, presence of comorbidities (e.g., hypertension, dys-lipidemia, depression), type of treatment, and time of diagnosis, were obtained from clinical records and clinic service records compiled during hospital care. The information was collected in accordance with patient confidentiality and all relevant bioethical con-siderations. The sample was obtained by applying the formula for finite populations, with a confidence interval of 96%, a frequency of the lowest factor (related to tobacco) equal to 13%9, and an error rate of 4% based on a universe of 562 diabetic patients, a value of 195 is obtained, to which possible losses are added, giving a total of 204 patients. Patients of both sexes who had been diagnosed with type 2 diabetes mellitus prior to hospitalization were included. Those who had any psychiatric or physical limitations that prevented them from answering the questionnaire were excluded. To assess therapeutic adherence, the Morisky-Green-Levine Test was used, consisting of 4 items with a Cronbach’s alpha of 0.61, high specificity (94%), and positive predictive value (91.6%)10. The depression variable was assessed using the Patient Health Questionnaire (PHQ-9), which has been shown to have high sensitivity and specificity in diabetic patients; tobacco dependence was determined using the Fagerström test. The collected information was entered into a data matrix created with the free software PSPP 1.2.0. A baseline table of frequencies (n) and percentages (%) of the sociodemographic variables and the frequency of non-adherence to treatment was presented. To determine the association with the factors, the prevalence odds ratio (POR) was used, with a 95% confidence interval and a p-value of < 0.05 for statistical significance. Approval was requested from the Health Research Bioethics Committee (COBIAS) of the Graduate School of the University of Cuenca (code 2180110EO-PT).

			

		

		
			
				RESULTS

				A total of 204 diabetic patients who met the established inclusion criteria were studied. The age variable showed a normal distribution according to the Shapiro test (p>0.05). The mean age of the patients was 68.88 ± 16.37 years. There was a pre-dominance of women (54.90%) over men, with 75% of the study population having more than 10 years of education (Table 1).

			

		

		
			
				Table 1. Distribution of the study population according to sociodemographic characteristics

				
					Variable

				

				
					n (204)

				

				
					%

				

				
					Age*

				

				
					< 20 years

				

				
					 1

				

				
					 0.49

				

				
					20–29

				

				
					 4

				

				
					 1.96

				

				
					30–39

				

				
					 5

				

				
					 2.45

				

				
					40–49

				

				
					 13

				

				
					 6.37

				

				
					50–59

				

				
					 34

				

				
					16.67

				

				
					60–69

				

				
					 41

				

				
					20.10

				

				
					70–79

				

				
					 45

				

				
					22.06

				

				
					80–89

				

				
					 45

				

				
					22.06

				

				
					≥ 90 years

				

				
					 16

				

				
					 7.84

				

				
					Gender

				

				
					Female

				

				
					112

				

				
					54.90

				

				
					Male

				

				
					 92

				

				
					45.10

				

				
					Years of education

				

				
					More than 10 years

				

				
					153

				

				
					75.00

				

				
					Less than or equal to 10 years

				

				
					 51

				

				
					25

				

				
					Origin

				

				
					Urban

				

				
					159

				

				
					77.94

				

				
					Rural

				

				
					 45

				

				
					22.06

				

				
					* Mean: 68.88 SD 16.37

				

			

		

		
			
				70.6% of diabetic patients did not adhere to their antidiabetic treatment, compared to 29.4% who did. Of the total number of patients, 54.9% were receiving exclusively oral antidiabetic treatment, 35.8% were receiving injectable treatment (insulin), and 9.3% were receiving mixed treatment (oral and injectable). As an additional comorbidity, 58.3% suffered from high blood pressure, and 29.4% had associated dyslipidemia. 56.9% of patients reported having to 
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				Table 2. Adherence to antidiabetic treatment and frequency of related factors

				
					n (204)

				

				
					%

				

				
					Adherence to treatment

				

				
					 No

				

				
					144

				

				
					70.6

				

				
					 Yes

				

				
					 60

				

				
					 29.4

				

				
					Type of treatment

				

				
					 Oral treatment

				

				
					112

				

				
					 54.9

				

				
					 Injectable treatment

				

				
					 73

				

				
					 35.8

				

				
					 Combination treatment

				

				
					 19

				

				
					 9.3

				

				
					High blood pressure 

				

				
					 Yes

				

				
					119

				

				
					 58.3

				

				
					 No

				

				
					 85

				

				
					 41.7

				

				
					Dyslipidemia 

				

				
					 Yes

				

				
					 60

				

				
					 29.4

				

				
					 No

				

				
					144

				

				
					 70.6

				

				
					Distance to health center 

				

				
					 Greater than or equal to 30 minutes

				

				
					116

				

				
					 56.9

				

				
					 Less than 30 minutes

				

				
					 88

				

				
					 43.1

				

				
					Duration of illness 

				

				
					 Greater than or equal to 10 years

				

				
					122

				

				
					 59.8

				

				
					 Less than 10 years

				

				
					 82

				

				
					 40.2

				

				
					Use of other medications 

				

				
					 Four or more medications

				

				
					109

				

				
					 53.4

				

				
					 Less than 4 medications

				

				
					 95

				

				
					 46.6

				

				
					Depression 

				

				
					 Yes

				

				
					129

				

				
					63.2

				

				
					 No

				

				
					75

				

				
					36.8

				

				
					Tobacco dependence 

				

				
					 Yes

				

				
					80

				

				
					39.2

				

				
					 No

				

				
					124

				

				
					60.8

				

			

		

		
			
				travel more than 30 minutes to reach the health center closest to their homes. Regarding the duration of the disease, fifty-nine point eight percent indicated that they had had it for more than 10 years, with 53.4% currently taking more than four medications for co-morbidities other than diabetes. 63.2% presented with depression, as measured by the PHQ-9 test, and 39.2% suffered from tobacco dependence (Table 2).

				When the lack of adherence to antidiabetic treatment was related to the factors studied using chi-square, no association was found with age (p = 0.197), sex (p = 0.344), level of education (p = 0.478), the use of mixed treatment (p = 0.202), and concomitant hyper-tension (p = 0.533) and dyslipidemia (p = 0.258). Regarding place of origin, patients from rural areas 

			

		

		
			
				were 1.26 times more likely to be non-adherent to treatment than those from urban areas. In terms of treatment type, those receiving oral treatment were 70% more likely to be non-adherent than those receiving injectable or mixed treatment. However, receiving injectable treatment reduces the risk of non-adherence by 40% compared to oral or mixed treatment. Regarding distance to the health center, patients who must travel 30 minutes or more are at greater risk of non-adherence to antidiabetic treatment, as are those who have been diagnosed with the disease for 10 years or more, those who use four or more medications concomitantly, and those who suffer from depression and tobacco dependence (Table 3).
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				Table 3. Association between lack of adherence to antidiabetic treatment and related factors

				* Prevalence odds ratio

				
					Related factors

				

				
					Non-adherence

				

				
					With adherence

				

				
					n (204)

				

				
					%

				

				
					n (204)

				

				
					%

				

				
					RMP*

				

				
					95% CI

				

				
					p

				

				
					Age

				

				
					 60 years or older

				

				
					100

				

				
					69.40

				

				
					47

				

				
					78.30

				

				
					0.88

				

				
					0.74 – 1.05

				

				
					0.197

				

				
					 Under 60 years old

				

				
					 44

				

				
					30.60

				

				
					13

				

				
					21.70

				

				
					Gender

				

				
					 Female

				

				
					 76

				

				
					52.80

				

				
					36

				

				
					60.00

				

				
					0.91

				

				
					0.77 – 1.09

				

				
					0.344

				

				
					 Male

				

				
					 68

				

				
					47.20

				

				
					24

				

				
					40.00

				

				
					Level of education

				

				
					 Less than or equal to 10 years

				

				
					 38

				

				
					26.40

				

				
					13

				

				
					21.70

				

				
					1.21

				

				
					0.7 – 2.12

				

				
					0.478

				

				
					 Over 10 years

				

				
					106

				

				
					73.60

				

				
					47

				

				
					78.30

				

				
					Origin

				

				
					 Rural

				

				
					 38

				

				
					26.40

				

				
					 7

				

				
					11.70

				

				
					2.26

				

				
					1.07 – 4.77

				

				
					0.021

				

				
					 Urban

				

				
					106

				

				
					73.60

				

				
					53

				

				
					88.30

				

				
					Combined treatment (oral and injectable)

				

				
					 Yes

				

				
					 11

				

				
					 7.60

				

				
					 8

				

				
					13.30

				

				
					0.57

				

				
					0.24 – 1.35

				

				
					0.202

				

				
					 

				

				
					133

				

				
					92.40

				

				
					52

				

				
					86.70

				

				
					Oral treatment

				

				
					 Yes

				

				
					 90

				

				
					62.50

				

				
					22

				

				
					36.70

				

				
					1.70

				

				
					1.19 – 2.43

				

				
					0.001

				

				
					 No

				

				
					 54

				

				
					37.50

				

				
					38

				

				
					63.30

				

				
					Injectable treatment

				

				
					 Yes

				

				
					 43

				

				
					29.90

				

				
					30

				

				
					50.00

				

				
					0.60

				

				
					0.42 – 0.85

				

				
					0.006

				

				
					 No

				

				
					101

				

				
					70.10

				

				
					30

				

				
					50.00

				

				
					Use of other medications,

				

				
					 Four or more medications

				

				
					 99

				

				
					68.80

				

				
					10

				

				
					16.70

				

				
					3.99

				

				
					2.77 – 6.99

				

				
					0.00

				

				
					 Less than 4 medications

				

				
					 45

				

				
					31.30

				

				
					50

				

				
					83.30

				

				
					Distance to health center

				

				
					 Greater than or equal to 30 min

				

				
					101

				

				
					70.10

				

				
					15

				

				
					25.00

				

				
					2.81

				

				
					1.79 – 4.4

				

				
					0.00

				

				
					 Less than 30 min

				

				
					 43

				

				
					29.90

				

				
					45

				

				
					75

				

				
					Tobacco addiction

				

				
					 Yes

				

				
					 69

				

				
					47.90

				

				
					11

				

				
					6:30 p.m.

				

				
					2.61

				

				
					1.49 – 4.58

				

				
					0.000

				

				
					 No 

				

				
					 75

				

				
					52.10

				

				
					49

				

				
					81.70

				

				
					Depression

				

				
					 Yes

				

				
					108

				

				
					75.00

				

				
					21

				

				
					35.00

				

				
					2.14

				

				
					1.5 – 3.06

				

				
					0.00

				

				
					 No 

				

				
					 36

				

				
					25.00

				

				
					39

				

				
					65.00

				

				
					Time of diagnosis of the disease

				

				
					 Greater than or equal to 10 years

				

				
					101

				

				
					70.10

				

				
					21

				

				
					35.0

				

				
					2.0

				

				
					1.4 – 2.87

				

				
					0.00

				

				
					 Less than 10 years

				

				
					 43

				

				
					29.90

				

				
					39

				

				
					65.00

				

				
					HTA

				

				
					 Yes

				

				
					 86

				

				
					59.70

				

				
					33

				

				
					55.00

				

				
					1.09

				

				
					0.84 – 1.42

				

				
					0.533

				

				
					 No 

				

				
					 58

				

				
					40.30

				

				
					27

				

				
					45.00

				

				
					Dyslipidemia

				

				
					 Yes

				

				
					 39

				

				
					27.10

				

				
					21

				

				
					35.00

				

				
					0.77

				

				
					0.5 – 1.2

				

				
					0.258

				

				
					 No 

				

				
					105

				

				
					72.90

				

				
					39

				

				
					65.00
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				DISCUSSION

				The research findings revealed that only 29.4% of patients with diabetes maintained adequate adherence to prescribed treatment, a figure signi-ficantly lower than the World Health Organization (WHO) estimate. According to this organization, in developed countries, therapeutic compliance in chronic diseases is approximately 50%, whereas in developing countries, it is even lower. A study by Misra et al. in India showed that only 23% of partici-pants followed medical recommendations on home glucose monitoring, and 37% complied with dietary guidelines; in contrast, in the United States, these values were 33% and 52%, respectively. These discrepancies in therapeutic adherence reflect the bidirectional relationship between economic status and treatment compliance. In our context, previous studies have reported non-compliance with anti-diabetic treatment of up to 71%8, 14, similar to that observed in this study, highlighting the need to analyze the factors underlying this problem.

				Regarding educational level, this study did not find a direct relationship with treatment adherence, unlike the findings of Mashrouteh and Kassahun, who found that lower educational attainment or illiteracy, combined with low income, increased therapeutic non-compliance due to difficulty in understanding the pharmacological regimen and its controls. However, it was determined that distance from the health center was a relevant factor in treatment follow-up15, 16. Similarly, patients residing in rural areas or more than 30 minutes away from a medical facility had higher rates of non-compliance, which could be attributed to a lack of interest or difficulty traveling to obtain medications and attend medical check-ups16.

				The type of medication was also identified as a key factor in therapeutic adherence. Research by Psarou et al. and Stolpe et al. indicates that patients who use insulin tend to be more adherent than those who take oral antidiabetic drugs. These results are consistent with those obtained in the present study, which found that the use of oral antidiabetic drugs increased the risk of non-adherence by 1.7 times compared to injectable or combination therapy. This difference could be due to the patient’s perception of insulin, since its administration requires specific training, which may lead to greater commitment to treatment and address aspects such as dosage, adverse effects, schedules, and its relationship with food17, 18.

			

		

		
			
				The coexistence of other pathologies also influenced treatment adherence. More than 60% of patients with diabetes have high blood pressure, and about 50% of hypertensive patients also have diabetes19. Although this study did not find an association between non-compliance and hypertension or dyslipidemia, it did find that patients taking four or more drugs were almost four times more likely not follow their antidiabetic treatment. This could be explained by frequent forgetfulness in taking medication, a common situation in polymedicated patients, especially in older adults with cognitive di-fficulties or difficulties understanding the importance of controlling their disease.

				The time elapsed since diabetes diagnosis was also identified as a factor influencing adherence. Previous research, such as that by Maidana et al. in Paraguay and the WHO, has shown that the longer the duration of the disease, the lower the treatment compliance20, 21. In this study, it was found that patients who had been diagnosed more than 10 years ago were twice as likely to be non-adherent to treatment. Although one might assume that over time a better understan-ding of the disease develops, factors such as aging, declining cognitive and motor skills, polypharmacy, and dependence on others can negatively affect therapeutic adherence.

				The presence of depression and tobacco dependence was identified as a significant barrier to treatment compliance, in line with studies conducted by Krass et al and Zhang et al22, 23. 

				Lunghi et al concluded that depression represents a risk factor for non-adherence in diabetes, highlighting the need for early diagnosis and appropriate medical intervention24. Similarly, Tiktin M et al showed that tobacco dependence is associated with non-com-pliance with treatment, along with depression and polypharmacy25. These findings are consistent with those of this study, which found that both factors doubled the risk of non-compliance with therapy, underscoring the importance of their detection and timely treatment.

				CONCLUSIONS

				The percentage of patients who did not comply with antidiabetic treatment was 70.6%. Among the socio-demographic factors associated with non-adherence, 
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				living in rural areas was identified. At the individual level, tobacco dependence was a determining factor. In terms of disease-related factors, the presence of depression and a diagnosis of diabetes for 10 years or more were found to have a negative influence on adherence. Regarding the healthcare system, living 30 minutes or more from a healthcare center was found to make it difficult to follow treatment. In addition, among therapeutic factors, the use of oral antidiabetic drugs and the simultaneous intake of four or more medications were factors that increased non-compliance. On the other hand, variables such as age, sex, educational level, use of combination therapy, and coexistence of high blood pressure or dyslipidemia did not show a significant relationship with lack of treatment adherence. 
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