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Abstract 

Introduction: Treatment adherence in diabetes mellitus is essential for metabolic 

control, complication prevention, quality of life improvement and maintenance. 

Objective: To assess the association between adherence with pharmacological 

treatment and glycemic control in patients with type 2 diabetes and investigate factors 

associated with these conditions. Method: This is a cross-sectional study with patients 

≥ 18 years old with type 2 diabetes mellitus, treated at a private endocrinology service, 

using oral antidiabetics for at least 6 months and with a glycated hemoglobin (HbA1c) 

measurement for a maximum of 12 months. The MMAS-8 (Morisky Medication 

Adherence Scale) and a questionnaire with sociodemographic and clinical data were 

used. Results presented as prevalence ratio (PR) and 95% confidence interval (CI), 

adjusted by logistic regression using the enter method. The level of statistical 

significance adopted was 5%. Results: A total of 134 patients participated in the study, 

with a mean age of 56.7 ± 12.9 years, 58.2% of whom were women. Therapeutic 

adherence was demonstrated by 78.4% of patients, with a positive association with 

education and a negative association with age and time since diagnosis. Glycemic 

control was verified by 68.7%, with no statistically significant difference in relation to 

sex, age, race, education and time since diagnosis. Among patients considered 

adherent, 77.1% had adequate glycemic control, while among patients considered 

non-adherent, 37.9% were considered controlled (p<0.001). Conclusion: 

Pharmacological treatment adherence was associated with glycemic control in 

patients with type 2 diabetes followed up in a private endocrinology office. 

 

Keywords: Type 2 Diabetes Mellitus. Medication  Adherence. Glycated Hemoglobin. 

Glycemic Control. 

 

Resumo 

Introdução: A adesão ao tratamento no diabetes mellitus é fundamental para o controle 

metabólico, prevenção de complicações, melhoria e manutenção da qualidade de 

vida. Objetivo: Avaliar a associação entre a adesão ao tratamento farmacológico e o 

controle glicêmico de pacientes diabéticos tipo 2 e investigar fatores associados a 

essas condições. Método: Estudo transversal com pacientes ≥ 18 anos com diabetes 

mellitus tipo 2, atendidos em um serviço privado de endocrinologia, em uso de 

antidiabéticos orais há pelo menos 6 meses e com dosagem de hemoglobina glicada 

(HbA1c) de no máximo 12 meses. Foram utilizados a MMAS-8 (Morisky Medication 

Adherence Scale) e um questionário com dados sociodemográficos e clínicos. 

Resultados apresentados em razão de prevalência (RP) e intervalo de confiança (IC) 

95%, ajustados por regressão logística pelo método enter. O nível de significância 

estatística adotado foi de 5%. Resultados: Participaram do estudo 134 pacientes, com 
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média de 56,7 ± 12,9 anos, sendo 58,2% mulheres. A adesão terapêutica foi 

demonstrada por 78,4% dos pacientes, havendo associação positiva com a 

escolaridade e negativa em relação à idade e ao tempo de diagnóstico. O controle 

glicêmico foi verificado por 68,7%, não havendo diferença estatisticamente significativa 

em relação a sexo, idade, raça, escolaridade e tempo de diagnóstico. Entre os 

pacientes considerados aderentes, 77,1% apresentaram controle adequado da 

glicemia, enquanto entre pacientes considerados não aderentes, 37,9% foram 

considerados controlados (p<0,001). Conclusão: A adesão ao tratamento 

farmacológico esteve associada ao controle glicêmico em pacientes com diabetes tipo 

2, acompanhados em consultório privado de endocrinologia. 

 

Palavras-chave: Diabetes Mellitus Tipo 2. Adesão à Medicação. Hemoglobina Glicada. 

Controle glicêmico.  
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INTRODUCTION 

Diabetes mellitus (DM) is a chronic metabolic disease characterized by high blood glucose levels, resulting from deficiency in 

insulin secretion and/or action, or both mechanisms, which lead to changes in the metabolism of carbohydrates, lipids, proteins and 

electrolytes.1,2 Type 2 diabetes mellitus (T2DM) is the most common type and is often associated with obesity and aging. Its onset is 

insidious and is characterized by insulin resistance and partial deficiency of insulin secretion by pancreatic β cells, established by 

hyperglycemia identification. Fasting plasma glucose ≥ 126 mg/dl, blood glucose two hours after an overload of 75 g of anhydrous 

glucose (TOTG) ≥ 200 mg/dl, glycated hemoglobin (HbA1c) ≥ 6.5% are recommended as diagnostic criteria for T2DM. Two altered 

tests are required to confirm diagnosis.3 

 Regarding global prevalence, estimates from 2021 indicated that T2DM would affect around 16% of the world population, 

standardized for the age range of 20 to 79 years. According to the latest publication from the International Diabetes Federation, 

around 537 million people have DM worldwide, and between 2019 and 2021, there was an increase of 74 million cases, 

corresponding to an incidence of 16%. For the coming years, the projection is for 643 million people with T2DM in 2030 and 784 

million people with T2DM in 2045.2 

 The population of people affected by the disease in Brazil is estimated at 16.8 million, and the country ranks 5th worldwide.2 

Between 2020 and 2022, according to the Vigilância de Fatores de Risco e Proteção para Doenças Crônicas por InquéritoTelefônico 

(VIGITEL, Surveillance of Risk and Protective Factors for Chronic Diseases by Telephone Survey), carried out by the Ministry of Health, 

DMprevalence increased from 8.2% to 9.1% – an increase of 11.47% in the period.4 

 T2DM natural history is marked by the appearance of chronic complications, generally classified as microvascular – 

retinopathy, nephropathy and neuropathy – and macrovascular – coronary artery disease, cerebrovascular and peripheral vascular 

disease. All are responsible for significant morbidity and mortality, with rates of cardiovascular and renal mortality, blindness, limb 

amputation and loss of function and quality of life higher than those found in individuals without DM.5 

 As T2DM is an evolutionary disease, positive changes in lifestyle, such as food and physical activity, are of fundamental 

importance in achieving treatment objectives. However, over time, all patients require pharmacological treatment, as pancreatic beta 

cells tend to progress to a state of partial or total failure over the years.5 

 In people with T2DM, treatment adherence is essential for metabolic control, complication prevention, quality of life 

improvement and maintenance. According to the World Health Organization (WHO), adherence is defined as adequate adherence 

to medical treatment and prescribed care. According to the WHO, only 50% of people with chronic diseases adhere to treatment in 

developed countries, whereas, in developing countries, this problem has an even greater proportion and impact, considering the 

scarcity of resources and the difficulty in accessing health services.6 

 Non-adherence to pharmacological treatment is one of the main causes of worsening of the disease in people with DM, 

due to failure to achieve adequate glycemic control and, as a result, decreased life expectancy and quality of life.7 

 Using tools, such as the Morisky-Green test,8 allows non-adherent patients to be identified to direct actions, mainly 

educational, that promote an improvement in adherence and disease control through the development of self-care skills. With the 

increasing DM prevalence, it is important to research factors that interfere with adherence to DM pharmacological treatment.9 

 Considering the above, this study aimed to assess the association between adherence to pharmacological treatment and 

glycemic control in patients with T2DM as well as to investigate other factors associated with these conditions.  

 

METHOD 

 This is a cross-sectional study, carried out at a private endocrinology service in a municipality in southern Santa Catarina. The 

sample was for convenience, starting from all patients followed by the service at the time of the study, estimating 120 patients. Individuals 

with T2DM, of both sexes, aged 18 years and older, who had been using oral antidiabetics for at least 6 months and who had glycated 
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hemoglobin (HbA1c) levels for a maximum of 12 months prior to the application of the questionnaires, were included. Patients with cognitive 

difficulties that limited understanding of the study and responses to the questionnaires were excluded. 

 After checking the list of patients receiving care at the service, they were invited to participate in the research via telephone call from 

July to September 2020, and were advised on the objectives of the study. Those who confirmed that they met the inclusion criteria and 

agreed to participate in the study received via WhatsApp a link containing an online Informed Consent Form and data collection 

questionnaire in Google Forms. Contact data with patients were collected from the place of care and used exclusively for the research. 

Patients were completely free to participate voluntarily by accessing the form link, without any link between their participation in the research 

and the care received.  

 Two instruments were applied to research participants. The first was a questionnaire previously structured by the authors of the 

study that investigated sociodemographic data (sex (male/female); skin color (white/black); age (continuous and categorized as 30 to 59 

years/≥ 60 years); and education level (illiterate/incomplete elementary school/complete elementary school/incomplete medical 

education/complete high school/incomplete higher education/complete higher education/graduate education, further categorized into up 

to high school; higher education) and clinical data (time of diagnosis recorded in years and dichotomized into ≤ 6 years and > 6 years, 

presence of chronic complications of DM, comorbidities and types of oral antidiabetics and insulin used). Upon authorization, patients’ 

medical records were checked to identify additional information about test results. 

 The second instrument was the Morisky-Green Therapeutic Adherence Scale7 (MMAS-8), already validated and adapted for use 

in Brazil. MMAS-8 contains eight questions, the first seven of which require a dichotomous answer (yes/no) and the last question uses a five-

point Likert scale.8 Therapeutic adherence degree was determined according to the score resulting from the sum of all correct answers, 

i.e.,negative for inappropriate behaviors, being considered high adherence (eight points), medium adherence (six to seven points) and low 

adherence (< six points). In the present study, for comparison purposes, variables were dichotomized, with patients with a score equal to or 

greater than six on the MMAS-8 considered adherent.8 

 Glycemic control, the study’s primary outcome of interest, was determined based on the last HbA1c value in the 12-month period 

prior to the application of the questionnaires. Adult patients were considered controlled when HbA1c was <7%, in older adults without 

comorbidities, when <7.5%, and in older adults with comorbidities other than T2DM, when <8%.10 

 Data were organized in a Microsoft Excel spreadsheet and analyzed using SPSS version 21.0. Quantitative variables were 

described using measures of central tendency and data dispersion (mean ± standard deviation). Qualitative variables were described using 

absolute and percentage frequencies. Differences in proportions were tested using the chi-square test and differences in means using 

Student’s t-test or ANOVA, or non-parametric equivalents, depending on data adequacy. Binary analysis results were presented as 

prevalence ratio (PR) and 95% confidence interval (CI). 

Considering the association of therapeutic adherence with glycemic control as the main purpose of the study, variables involved in 

this relationship were considered in an adjusted model. Therefore, variables with a p-value <0.20 in bivariate analysis were submitted to 

multivariate analysis using logistic regression using the enter method in chunks (age, education, time since diagnosis, comorbidity, insulin 

use, complications of T2DM; and for the glycemic control outcome, therapeutic adherence), with the results expressed as Odds Ratios (OR) 

and 95% CI. The level of statistical significance adopted was 5%. 

 The project was approved by the Research Ethics Committee of the Universidade do Sul de Santa Catarina, under Opinion 

4,165,529 of July 2020. All participants signed the Informed Consent Form, as recommended by Resolution 466/2012 of the Brazilian 

National Council of Health. 

 

RESULTS 

 The sample consisted of 134 patients, aged between 31 and 86 years, mean of 56.68±12.90 years, of which 58.2% were women. 

Regarding skin color, 96.3% are white. Regarding education analysis, 91.8% have at least completed high school. Table 1 presents the 

sample sociodemographic characteristics. The mean time since diagnosis of T2DM was 8.2± 6.62 years.  
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Table 1. Epidemiological profile of patients with type 2 diabetes participating in the study, Tubarão - SC, 2020 (N=134). 

 

 n  % 

Sex   

Male 56 41.8 

Female 78 58.2 

Skin color   

White 129 96.3 

Black 05 3.7 

Education   

Illiterate 0 0 

Incomplete elementary school 2 1.5 

Complete elementary school 9 6.7 

Incomplete high school 8 6 

Complete high school 37 27.6 

Incomplete higher education 25 18.7 

Complete higher education 48 35.8 

Graduate degree 5 3.7 

Age group   

30 – 59 years 73 54.4 

≥ 60 years 61 45.6 

 

 Table 2 describes the characteristics of pharmacological treatment (use and types of oral antidiabetics and 

insulin/analogs) of patients with T2DM. The medication most frequently used by patients was metformin, either alone or 

in combination with another hypoglycemic agent, present in the therapeutic regimen of 126 patients. In addition to oral 

medication, 26.9% reported using insulin. Among insulin users, the most used by patients was NPH, used by 50% of 

patients in this group, followed by glargine, used by 33.3% of these patients. 

Table 2. Types of medications used by patients with type 2 diabetes participating in the study, Tubarão - SC, 2020 (N=134) 

 

 n % 

Type of oral antidiabetic drug 
  

Dapagliflozin 
 

2 1.5 

Glibenclamide 
 

6 4.5 

Metformin 
 

94 70.1 

Metformin/dapagliflozin 8 6 

Metformin/glibenclamide 20 14.9 

Metformin/gliclazide 
 

4 2.9 

Type of insulin (n=36) 
   

Degludec 
 

5 13.9 

Glargine 
 

10 27.8 

NPH 
 

11 30.5 

Degludec/regular 
 

1 2.8 

Glargine/regular 
 

2 5.6 

NPH/regular 
 

7 19.4 

 

 Regarding data from control laboratory tests, 56.0% of patients had fasting blood glucose levels greater than 130 

mg/dl, with a mean of 143.31 mg/dl (SD ± 40.59). Regarding glycosylated hemoglobin levels in the last 12 months, 52.2% 

had values less than or equal to 7%. 
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 Of the total number of patients studied, 14.9% reported the presence of complications of T2DM. Table 3 

describes chronic complications (nephropathy, neuropathy and retinopathy) resulting from T2DMin patients participating 

in the present study and their other comorbidities. Most (67.2%) patients reported having another comorbidity in addition 

to DM, with hypertension being the most prevalent, affecting 41% patients and equivalent to 47.8% of the comorbidities 

mentioned. 

Table 3. Chronic complications resulting from diabetes mellitus and other comorbidities presented by patients participating in the 

study, Tubarão - SC, 2020 (N=134). 

 

 n % 

Chronic complications (n=20)    

Nephropathy 4 20 

Neuropathy 2 10 

Retinopathy 7 35 

Nephropathy/retinopathy 6 30 

Neuropathy/retinopathy 1 5 

Comorbidities (n=90)    

Anxiety 10 8.7 

Asthma 3 2.6 

Comorbidities (n=90)    

Bronchitis 2 1.7 

Prostate cancer 1 0.9 

Depression 13 11.3 

Dyslipidemia 

Diverticulitis 

11 

1 

9.5 

0.9 

GERD 1 0.9 

Fibromyalgia 1 0.9 

Benign prostatic hyperplasia 1 0.9 

Hypertension 55 47.8 

Hypothyroidism 10 8.7 

Osteoporosis 2 1.7 

Parkinson’s 1 0.9 

Allergic rhinitis 3 2.6 

Morisky-Green medication adherence test results indicated that 21.8% patients reported non-adherence to 

medication, while 78.4% reported adherence. Among the reasons that lead to non-adherence to medication, the most 

common was feeling uncomfortable about correctly following treatment regimen for T2DM (45.5%), as detailed in Figure 

1. 

Figure 1. Patients’ responses to the first seven dichotomous questions of the Morisky-Green Adherence Scale (MMAS-8), Tubarão 

- SC, 2020 

 

Caption: Question 1: Do you sometimes forget to take your medicine?; Question 2: Was there a day when you did 

not take your medicine?; Question 3: Have you stopped taking it or reduced the dose without telling your doctor?; Question 
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4: When you travel or go out, do you forget to take your medicines?; Question 5: Did you take your medications yesterday?; 

Question 6: When you feel your diabetes is under control, do you sometimes stop taking the medication?; Question 7: 

Have you ever felt uncomfortable following your treatment correctly? 

 

 When relating patients’ levels of therapeutic adherence to their sociodemographic variables, it was found that the 

mean age of those with adherence was 54.0±12.3 years and of those without adherence was 66.3±9.8 years (p<0.001). 

Therapeutic adherence was verified in 91.8% of adults (30 to 59 years old) and in 62.3% of older adults (≥60 years old) 

(p<0.001). There was no significant difference in adherence degree between men and women and between whites and 

non-whites. Regarding education, it was observed that patients with less education (up to complete high school) showed 

lower adherence to medication treatment (60.7%) than those with a higher level of education (complete or incomplete 

higher education or graduates),of which 91.0% were considered adherent. Table 4 describes the association between 

therapeutic adherence and other characteristics studied. 

 

Table 4. Relationship between therapeutic adherence and glycemic control and sociodemographic variables and 

other characteristics arising from diabetes, Tubarão - SC, 2020 

 

 Variables Treatment adherence Glycemic control 

  

Yes 

% 

No 

% PR (95%CI) 

Yes 

% 

No 

% PR (95%CI) 

       
Sex       
Female 82.1 17.9 1.12 (0.93-1.35) 74.4 25.6 1.23 (0.95-1.57) 

Male 73.2 26.8  60.7 39.3  
Age (years)        
30-59 91.8 8.2 1.47 (1.20-1.81)* 69.9 30.1 1.04 (0.83-1.31) 

≥ 60  62.3 37.7  67.2 32.8  
Education       
Up tohigh school 60.7 39.3 0.67 (0.53-0.83)* 62.5 37.5 0.86 (0.67-1.09) 

Higher education 91.0 9.0  73.1 26.9  

Skin color       
White 78.3 21.7 0.98 (0.63-1.53) 68.2 31.8 0.85 (0.54-1.34) 

Non-white 80.0 20.0  80.0 20.0  
Time since diagnosis       
≤ 6 years 87.3 12.7 1.28 (1.06-1.55)* 71.8 28.2 1.10 (0.88-1.39) 

> 6 years 68.3 31.7  65.1 34.9  
Use of insulin        
Yes 52.8 47.2 0.60 (0.44-0.83)* 52.8 47.2 0.71 (0.51-0.99)* 

No  87.8 12.2  74.5 25.5  

  

When associating glycemic control with sociodemographic variables, it was noticed that glycemic control decreased 

with advancing age, being 85.7% between 30-49 years old, 62.9% between 50-69 years old and 54.5% of patients aged 70 

or over (p=0.012). However, there was no significant difference in DM control between adults and older adults (Table 4). In 

relation to sex, race and education, there was also no statistically significant difference, as detailed in Table 4. 

 Regarding time since diagnosis, patients with the most recent disease showed greater adherence to drug 

treatment (87.3%) than those with more than six years of DM (68.3%). Regarding glycemic control, time since diagnosis did 

not significantly interfere (Table 4). Patients who reported complications ofDM and other comorbidities were those with a 

longer time since diagnosis:the mean years of diagnosis for those with complications was 14.4 ±7.92 years, while for those 
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without complications, it was 7.1±5.74 years (p<0.001). In patients who had comorbidities other than T2DM, the mean time 

since diagnosis was 9.4±7.35 years, longer than those without comorbidities (average 5.7±3.77 years; p=0.002). Time since 

diagnosis was also longer in patients with non-adherence to medication (13.1±10.06 years) – compared to the mean of 

6.9±4.49 years in those with good adherence (p<0.001). 

 Patients who reported using insulin had 40% less treatment adherence and 29% less disease control. The 

occurrence of complications of DM was also associated with low adherence and worse control, with patients with 

complications having 65% lower adherence and 60% lower glycemic control (Table 4).  

 Among patients who adhered to treatment, 77.1% had adequate glycemic control. On the other hand, of patients 

without medication adherence, only 37.9% could be considered as adequately controlled (p<0.001), thus demonstrating 

that adequate medication treatment can increase glycemic control by up to 2 times (PR = 2. 03 95%CI 1.3-3.3).It was also 

found that adherence reduces the risk of complications by 88% (PR = 0.12; 95% CI 0.05-0.28) and that glycemic control 

reduces the occurrence of complications of DM by 80% (PR = 0.20; 95%CI 0.08-0.47).  

 When exploring the relationship between therapeutic adherence and glycemic control according to time since 

DM diagnosis, despite the fact that, regardless of the time of diagnosis, those who are most adherent are more 

controlled,differences in glycemic control between adherent and non-adherent patients were more evident in those with 

longer DM (> six years). This demonstrates that adherence to therapeutic regimen is even more important for adequate 

glycemic control the longer the illness lasts (Table 4). 

 Considering the different factors associated with therapeutic adherence and, consequently, glycemic control, the 

multivariate model included age, education, time since diagnosis, insulin use, presence of comorbidities and complications 

of T2DM. It was found that having complications of DM has a negative association with adherence (OR = 0.11; 95% CI 

0.028-0.42) and that therapeutic adherence increases disease control by 3.5 times (OR = 3. 46; 95%CI 1.18-

10.20),regardless of age, education, time since diagnosis, presence of comorbidity, use of insulin and complications of 

disease (data not shown in table). 

 

DISCUSSION 

 In the present study, it was possible to observe that adherence to pharmacological treatment of patients with 

T2DM is influenced by factors such as age, education, time since diagnosis and presence of comorbidities and 

complications of DM. Adherence, in turn, was associated with glycemic control in patients with T2DM participating in the 

study followed up in a private endocrinology service.  

 A higher proportion of women with DM was observed. Carvalho et al.11 and Arrelias et al.,10 in cross-sectional 

studies with patients with DM, also found a higher proportion of women with T2DM. The higher frequency of women with 

T2DM may be associated with the fact that they tend to seek health care services more frequently than men.12 We 

observed a higher frequency of white skin color, and most participants were between 30 and 59 years of age, data that 

corroborates other studies.13-15 

 Studies have also shown a significant increase in T2DM in individuals aged 65 and older,16 since, with the 

population’s greater life expectancy, aging leads to a greater chronic non-communicable disease prevalence.17,18 It should 

also be noted that the demand for health services increases with the population’s aging, combined with decreased 

infectious and parasitic diseaseincidence and increased chronic diseases such as T2DM.18 

 With regard to glycemic control, older patients were those who had the worst control, which demonstrates the 

difficulty of adhering to treatment and the need for reinforcement of aT2DM education program in the study unit. 

Furthermore, the literature tells us that older adults have difficulty adhering to treatment, which may be related to the 
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difficulty in adapting to changing lifestyle habits,such as use of oral medications, insulin administration, self-monitoring of 

blood glucose levels, physical activity and diet.19 

 Individuals with more than eight years of education were the majority among T2DM diagnoses, opposingto data 

obtained in the literature.13,16,17,20 This discrepancy can be explained by the fact that the study population is made up of 

patients from a private endocrinology service who may have better financial conditions and, therefore, a greater probability 

of having education levels above the average found in the literature. The importance of analyzing education level is due to 

the fact that the educational level can make access to information difficult and bring fewer opportunities for learning in 

health care,thus making it difficult to correctly carry out the prescribed therapy and, consequently, glycemic control. 

 Most patients used only one medication for pharmacological treatment, with metformin being the most 

frequently mentioned drug in patients’ therapeutic regimen, corroborating Silva et al.21 and Gomes et al.22 Metformin is 

known to have satisfactory effects on HbA1c, considering its advantage in glycemic control, cardiovascular event reduction, 

lipid profile improvement and weight reduction.5 

 Given the progressive nature of the disease or prolonged use of a first medication, there may be a need for a 

second line of pharmacological treatment. On average, 50% of people who achieve glycemic control with monotherapy 

require the combination of another medication after two years of treatment.23 The drug most associated with metformin 

in this study was glibenclamide, which is in line with Ministry of Health data, which states that the second oral hypoglycemic 

agent of choice for association with metformin is from the sulfonylurea class, which increase insulin secretion, with 

glibenclamide being the most commonly prescribed and made available by the Sistema Único de Saúde (SUS, Brazilian 

Health System) as well as gliclazide.24 

 However, the lack of metabolic control after using these associated medications often requires a third line of 

treatment. The most common, particularly in people with longer duration of T2DM, is addition of basal insulin, or human 

NPH, or one of the long-acting insulin analogs to oral agent regimens.23 This fact was evidenced by this study as well as the 

fact that patients who use insulin showed less adherence and disease control.  

 In relation to glycemic control, HbA1C levels below 7% are prioritized. However, HbA1C goals were individualized 

taking into account age group and presence of chronic complications or comorbidities,since, according to the American 

Diabetes Association (ADA), individuals who possess such characteristics may be targeted for less stringent controls of up 

to 8%.1 In the present study, most patients were considered to have adequate control, with a value close to that presented 

in the study by Machado et al.,14 which reported a percentage of 68.9%. Among the age groups of 30-49 years, 50-69 years 

and ≥ 70 years,it was observed that glycemic control was influenced by age, with a difference from 85.7% of patients 

controlled in the younger group to 54.5% in the older group. This fact corroborates studies that state that age is a 

complicating factor in achieving good glycemic control, mainly due to difficulties in understanding information about the 

disease and applying these guidelines in self-care,resulting from progressive cognitive and functional deficit over the years 

or increased dependence degree to carry out actions such as taking medications.25 

 Studies highlight the close relationship between accurate glycemic control, evidenced by HbA1C, and prevention 

of onset or evolution of chronic complications of DM.The results of the UKPDS26 study showed that the microvascular 

complications of DM are reduced when there is good glycemic control,as demonstrated in the present study, in which 

patients considered adequately controlled reported 80% fewer complications than those with poor glycemic control. 

 Among the chronic microvascular complications of DM, diabetic retinopathy and nephropathy were the most 

prevalent, especially in those patients with a longer diagnosis period. Retinopathy is the most frequent cause of new cases 

of blindness among adults aged between 20 and 74 years of age, with a prevalence of 60% in patients with T2DM with 

more than 20 years of disease.27 In relation to nephropathy, DM is considered the most relevant cause of kidney disease, 

accounting for the majority of people enrolled in dialysis programs.28 
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 Regarding associated comorbidities, hypertension was the most cited by study participants, followed by 

depression and dyslipidemia. This profile corroborates data from the literature that demonstrate that most individuals with 

T2DM tend to lack blood pressure and lipid control.29 Hypertension is approximately twice as common among individuals 

with DM when compared to the general population, being present in 50% of patients at the time of diagnosis of T2DM.1 

 Depression and anxiety were other comorbidities highlighted in this study. The association between depression 

and DM, verified in previous studies,30,31 raises concern due to its possible deleterious effect on DM treatment,since 

depressive symptoms can impair treatment maintenance, worsen glycemic control, and increase the risk of 

complications.32 

 The percentage of patients considered to have good therapeutic adherence (with an MMAS-8 score ≥ six) in this 

study was in agreement with other studies.10,11,26 Analyzing the responses obtained, in order to find possible causes of non-

adherence, the most relevant factor described by patients was discomfort, i.e., did they ever feel uncomfortable following 

their DM treatment regimens correctly, which may be related to the need to follow medication use times and other factors 

that influence daily routine,such as having to follow a diet prescribed by a nutritionist, in some cases counting 

carbohydrates, in addition to having to practice physical exercise to better control the disease. 

 Regarding the factors associated with non-adherence, the present study did not show statistical differences 

between men and women, in line with what some studies say.9,25 Regarding age group, older adults were less adherent 

than adults, in line with data from the literature32,33 that consider age to be one of the barriers to treatment adherence, 

mainly due to cognitive and functional changes that progress with age, such as forgetfulness and visual problems, which 

can interfere with the ability to understand information about the disease, thus generating a deficit in self-care.34,35 

 Therapeutic adherence was also lower among patients with less education, in accordance with national data.36 It 

is inferred, therefore, that low education can make learning difficult, since, as the complexity of drug therapy for DM 

increases, patients need more complex cognitive skills to understand the drug treatment instituted and adhere to it.32 

 Regarding time since diagnosis, it was observed that patients with the disease for a shorter period of time had a 

higher rate of treatment adherence. This inverse relationship between time since DM diagnosis and patients’ adherence 

to drug therapy, already reported by the WHO,6 is concerning, given that the risks of chronic complications tend to increase 

with disease duration.37 

 Following this line, in the present research, participants with lower adherence were also those who had a higher 

frequency of chronic complications, since good glycemic control is associated with complication prevention. This situation 

can be explained by the fact that patients adhere only to a very limited extent to therapeutic measures proposed by health 

professionals.17 

 Furthermore, low adherence is also associated with inadequate glycemic control, greater use of health resources, 

higher medical costs and markedly higher mortality rates.38,39 Regarding the relationship between therapeutic adherence 

and HbA1C, it was observed in this research that adequately adherent patients achieved glycemic control twice as high as 

that obtained by patients considered non-adherent, data consistent with the literature.40 

 As limitations of this work, as it is a cross-sectional study, causality cannot be inferred in the associations found,and 

special caution must be taken when interpreting the relationships between occurrence of chronic complications of DM 

with therapeutic adherence and glycemic control. Furthermore, one can consider the fact that the sample studied is 

different, as it is being monitored in a private practice,and the level of adherence and control may not reflect the reality of 

a more heterogeneous population in socioeconomic terms and access to health care. On the other hand, this may also 

be a differentiator of this study, as it indicates the level of adherence of patients undergoing routine follow-up by the same 

specialist physician, a situation in which better adherence and disease control are expected. 
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 Summing up, non-adherence to prescribed medication therapy can compromise treatment effectiveness, 

reducing or not producing the necessary clinical benefits, with direct consequences for patients’ health.41 Although DM 

naturally has a prolonged course, its evolution can be accelerated by lack of adherence to prescribed treatment. For 

patients with chronic illness, failure to properly follow or abandon prescriptions leads to an increase in the number of 

hospital admissions, decreased effectiveness of pharmacological therapy, development of tolerance, increased treatment 

costs and loss of quality of life.5 

 Given the results evidenced in the present study, it is possible to understand the factors that lead the population 

with T2DM to non-treatment adherence. Thus, it becomes possible to intervene in order to increase effective participation 

in DM treatment in the population described, improving these patients’ quality of life as well as reducing public spending. 

Furthermore, with these data it is possible to contribute to the establishment of local public health policies, reducing the 

morbidity rate of this disease. 

 

CONCLUSION 

We highlighted that, despite being monitored by a private endocrinology service, treatment adherence was average, 

influenced by factors such as age, education, time since diagnosis and presence of comorbidities and complications of DM. 

Adherence was associated with patients’ glycemic control. This data may reflect that the strategies used for health 

education practices have been ineffective, as the low level of knowledge can influence reactions to coping with T2DM.  

Thus, with a better understanding of these factors, it is possible to improve the strategies offered in care centers for 

people with T2DM, in addition to providing the basis for new ways of offering health care and improving public health 

policies for care for this population.. 
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