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ABSTRACT

Adherence is a key factor for the treatment of chronic conditions, especially if different drug administration routes are needed.
This study aimed to analyze factors associated with adherence to pharmacological treatment in patients with type 2 diabetes.
A cross-sectional study was carried out with 173 patients with type 2 diabetes, using a questionnaire with sociodemographic
and clinical variables and the Morisky-Green Scale. Multivariate statistics were used. The results show that the female gender
(69.4%), elderly (59.5%), low education (62.4%), and ten years or more years of diagnosis (67.1%) predominated in the sample.
People over 60 years old were more likely to adhere to treatment than young adults (OR: 2.57). Those who performed physical
activities were more likely to accept treatment than sedentary subjects (OR: 2.04). In conclusion, the study shows a significant
association between adherence to pharmacological treatment and the variables age over 60 and physical activity practice.
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1. INTRODUCTION

Adherence to treatment is a key factor and particularly impor-
tant for complex therapies of chronic conditions involving
polypharmacy with different dosages and routes of adminis-
tration such as subcutaneous therapies, which need a long-
term administration.[1] Diabetes mellitus (DM) stands out
among the chronic conditions and is considered a public
health problem of the 21st century, due to its high incidence
and global prevalence. There are 463 million people with
DM in the world between 20 and 79 years old. Brazil has the
highest prevalence rate in Latin America, with 16.8 million

people with diabetes in this same age group.[2]

Hyperglycemia is a characteristic of DM, and altered blood
glucose in the long term causes chronic complications. Thera-
peutic interventions aimed at glycemic and metabolic control
are needed to prevent or delay the onset of complications.
The treatment of DM requires lifestyle changes and phar-
macological treatment. Lifestyle changes mean better food
choices, regular practice of physical activity, obtaining or
maintaining adequate weight, monitoring blood glucose, and
using oral antidiabetics and insulin continuously when the
other prevention and control measures are exhausted.[3]
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Thus, therapeutic adherence is essential to improve glycemic
control and requires patient commitment.[4] Adherence
means using at least 80% of the prescribed treatments, ob-
serving schedules, doses, and treatment time. Among the fac-
tors that can influence treatment adherence are those linked
to the treatment, the health condition, the patient, social and
economic factors, and factors related to the system and the
health team.[5]

The main characteristics related to adherence to treatment
have been demonstrated in research for many years, as this
phenomenon is influenced by numerous aspects of biolog-
ical, psychological, social, cultural, and economic nature.
However, adherence to drug treatment in diabetes is still a
problem that deserves further investigation. Thus, it is im-
portant for health professionals to know and control these
factors to empower the patient for self-care, encouraging
acceptance.

This study aimed to analyze the factors associated with the
adherence to the pharmacological treatment of people with
type 2 diabetes mellitus.

2. METHODS

2.1 Ethical aspects
The Research Ethics Committee of the University in which
the study was undertaken approved the research and followed
the ethical principles recommended by Resolution 466/12
of the National Health Council of Brazil, which regulates
the guidelines and standards of research with human beings.
All participants were informed about the research, read and
signed a consent form.

2.2 Study design, location, and period
An observational study with a cross-sectional analytical ap-
proach was conducted. It is part of the research project
called "Evaluation of diabetes mellitus education programs
in a referral service", developed in an endocrinology and
diabetes service in a University hospital located in Fortaleza,
Brazil. Data were collected from June to August 2018. The
study followed the guidelines of the EQUATOR network,
using the instrument called Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE).

2.3 Population, sample, inclusion and exclusion criteria
Sample calculation was established for the finite population,
with 95% confidence and 5% error, considering an estimate
of the proportion equal to 50%. From a population of 313
people with DM2, we included 173 patients in the sample.

The inclusion criteria in the study were people diagnosed
with type 2 diabetes mellitus (DM2) who were continuously

monitored at the referring service, able to understand, ver-
balize, and answer the questions. We excluded people trans-
planted with DM2. The choice of participants was for conve-
nience during the follow-up consultation in the study setting.
Patients were invited to participate in the research in the out-
patient waiting room, with the objective and benefits of the
study being presented, among other aspects.

2.4 Study protocol
We collected data by applying a questionnaire prepared by
the researchers, and performed pre-tests to avoid inconsis-
tencies at the time of collection. The questionnaire had
sociodemographic variables (gender, age, skin color, educa-
tion level, and situation in the job market), clinical data (time
since DM diagnosis and associated comorbidities), lifestyle
(smoking, use of alcohol, and physical activity), laboratory
examination (glycosylated hemoglobin, HbA1c) and aspects
related to drug treatment (use of insulin and self-monitoring).
For the evaluation of laboratory tests, the parameters of the
Brazilian Diabetes Society were considered,[3] which are
an HbA1c ≥7% as altered, obesity having a body mass in-
dex (BMI) ≥ 30 kg/m2, systemic arterial hypertension, the
presence of Systolic Blood Pressure (SBP) ≥ 130 mmHg or
Diastolic Blood Pressure (DBP) ≥ 80 mmHg. For the assess-
ment of dyslipidemia, it was characterized by an increase in
triglycerides (≥ 150 mg/dL), low HDL levels (≤ 40 mg/dl),
and LDL (≥ 100 mg/dl). The information on clinical data,
laboratory tests, and drug treatment were obtained from the
medical records.

Treatment adherence was assessed using a modified Morisky-
Green scale, a psychometric scale used to assess adherence
to pharmacological treatments of any disease, with 6 (six)
items to which the participants respond in a dichotomous
way (yes/no), with the answers being scored as yes (con-
cerning adherence, assigned a value of zero) or no (about
non-adherence, with the value of one).[6] In this study, the
values of 5 (five) and 6 (six) were considered indicative of
adherence to treatment, which corresponds to the acceptance
of at least 80% of the prescribed care, as recommended by
the Ministry of Health of Brazil.[5]

The modified Morisky-Green scale used in the study has good
internal consistency, with a Cronbach’s α of 0.73 (95%CI:
0.67-0.79).[6] Reliability assessed by internal consistency
analysis is ideal when Cronbach’s α coefficient is greater
than 0.7, but acceptable when it is greater than 0.6.[7]

2.5 Data analysis
In the analysis, categorical variables were subjected to de-
scriptive statistics, with absolute and relative frequencies.
The association of sociodemographic and clinical factors
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(independent variables) and adherence to drug treatment (de-
pendent variable), measured by the Morisky-Green scale,
was initially verified by the chi-square, and the strength of as-
sociation was calculated by determining the odds ratio (OR),
adopting the 95% confidence interval.

Also, the independent variables associated with treatment
adherence were selected to integrate the logistic regression
model to identify those that, independently, constitute factors
associated with adherence. The stepwise backward method
was used for removing the variables from the model defined
by the Wald test. Such analyses enabled us to determine
the adjusted odds ratio, precision (95% confidence interval),
and significance (Wald test) of the estimates. In all analyzes,
two-tailed tests were used, considering p < .05 as statistically
significant. We used the IBM Statistical Package for the
Social Sciences (SPSS) software version 23.0 to perform the
statistical procedures.

3. RESULTS
Regarding the Morisky-Green scale, adherence was consid-
ered adequate in patients who scored greater than or equal
to five in the six items. Thus, among the 173 participants,
118 (68.2%) had adherence to drug treatment. As for age,
the mean was 61.23 (SD = 9.6) years old, with the highest
age as 93 years old and the lowest as 37 years old, with a
predominance of the elderly population 103 (59.5%). Of
these, 120 (69.4%) were female, 118 (68.2%) were brown
(self-reported skin color), and 108 (62.4%) had ≤ 8 years
of schooling. As for the situation in the labor market, 74
(42.8%) were retired, and the monthly income was more
than one minimum wage in 118 (68.2%) participants in the
study. A total of 116 (67.1%) participants had ten years or
more of diagnosis of diabetes. In their life habits, 87 (50.3%)
reported being a smoker at some point in life, 88 (50.9%)
reported using or having used alcohol, and 91 (52.6%) did
not practice physical activity (see Table 1).

Regarding the adherence to pharmacological treatment, we
did not observe differences between females and males, nei-
ther with education level nor income (p > .05). However, we
found that people aged> 60 years old had better adherence
to drug treatment (p < .05) (see Table 2).

As for the comorbidities associated with type 2 diabetes
mellitus, we observed that 149 (86.1%) were hypertensive,
141 (81.5%) had dyslipidemia, and 77 (44.5%) were obese.
Regarding the association between clinical characteristics
and adherence to pharmacological treatment, there were no
differences regarding the variables studied (p > .05), except
for the practice of physical activity, in which we observed a
better adherence to pharmacological treatment (p < .05) (see

Table 3).

Regarding the chronic microvascular complications, 105
(60.7%) the patients had motor sensory neuropathy, and 50
(28.9%) had diabetic retinopathy. As for the macrovascular
complications, 27 (15.6%) people had peripheral vascular
disease, 15 (8.7%) diabetic foot, 37 (21.4%) ischemic heart
disease, and 12 (6.9%) already had a stroke. No statistically
significant correlations were found between complications,
adherence to pharmacological treatment, and other variables
(p > .05). However, we observed that 75 (71.43%) patients
who presented motor sensory neuropathy as a complication
did not have adherence to pharmacological treatment (see
Table 4).

Table 1. Sociodemographic and clinical characterization of
the patients

 

 

Variables N % 

Gender   

Female 120 69.4 

Male 53 30.6 

Age (years old)   

< 60  70 40.5 

≥ 60  103 59.5 

Skin color   

Brown 118 68.2 

Other 55 31.8 

Educational level (years)   

≤ 8  108 62.4 

> 8 years 65 37.6 

Situation in the labor market   

Retired 74 42.8 

Unemployed 18 10.4 

Sick paid 20 11.6 

Others 61 35.2 

Monthly income   

≤ 1* 55 31.8 

> 1  118 68.2 

Diagnostic time (in years)   

<10  57 32.9 

≥10  116 67.1 

Smoking 87 50.3 

No smoking 86 49.7 

Use of alcohol 88 50.9 

No use of alcohol 85 49.1 

Physical activity   

Active 82 47.4 

Inactive 91 52.6 

Acute complications†   

Hypoglycemia 84 48.6 

Diabetic ketoacidosis 2 1.2 

Hyperglycemic state 32 18.5 

 *Minimum wage R$ 954,00 (Brazilian currency);  
 †Categories are not mutually exclusive; HAS: systemic arterial hypertension. 
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Table 2. Association between sociodemographic characteristics and the adherence to pharmacological treatment in patients
with diabetes mellitus

 

 

Characteristics 

Treatment adherence 

OR* CI† 95% p‡ Present 
 

Absent 

n % n % 

Gender         

  Female 41 34.17  79 65.83 1.45 0.71-2.96 .313 

  Male 14 26.42  39 73.58 1   

Age (years)         

  ≥ 60  41 39.81  62 60.19 2.65 1.31-5.36 .006 

  < 60  14 20.00  56 80.00 1   

Education level (years)         

  > 8  22 33.85  43 66.15 1.16 0.60-2.24 .653 

  ≤ 8  33 30.56  75 69.44 1   

Monthly income         

  ≤ 1§ 20 36.36  35 63.64 1.36 0.69-2.67 .378 

  > 1  35 29.66  83 70.34 1   

 *OR: odds ratio; †CI 95%: Confidence interval of 95% of OR; ‡p-value: Significance (Chi-square p < .05); §Minimum wage R$ 954,00 (Brazilian 
currency). 

 

Table 3. Association between clinical characteristics and adherence to pharmacological treatment in patients with diabetes
mellitus

 

 

Characteristics 

Treatment adherence 

OR* CI† 95% p‡ Present 
 

Absent 

n % n % 

Diagnostic time (years)         

  ≥ 10  39 33.62  77 66.38 1.30 0.65-2.60 .461 

  < 10  16 28.07  41 71.93 1   

Obesity         

  Yes 26 33.77  51 66.23 1.14 0.60-2.18 .685 

  No 31 32.30  65 67.70 1   

HbA1c§         

  ≥ 7% 38 31.93  81 68.07 0.99 0.42-2.30 .972 

  < 7% 10 32.26  21 67.74 1   

SAH||         

  Yes 50 33.56  99 66.44 1.92 0.68-5.44 .214 

  No 5 20.83  19 79.17 1   

Dyslipidemia         

  Yes 45 31.91  96 68.09 1.03 0.45-2.36 .942 

  No 10 31.25  22 68.75 1   

Insulin use         

  Yes 44 33.33  88 66.67 1.36 0.63-2.94 .435 

  No 11 26.83  30 73.17 1   

Self-monitoring         

  Yes 40 33.90  78 66.10 1.37 0.68-2.77 .384 

  No 15 27.27  40 72.73 1   

Physical activity         

  Active 33 40.24  49 59.76 2.11 1.10-4.05 .023 

  Icnative 22 24.18  69 75.82 1   

 *OR: odds ratio; †CI 95%: Confidence interval of 95% of OR; ‡ P-value: Significance (Chi-square p < .05); § HbA1c: glycated hemoglobin; ||SAH: 
Systemic Arterial Hypertension. 
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Table 4. Association between the presence of chronic complications and adherence to pharmacological treatment in
patients with diabetes mellitus

 

 

Characteristics 

Treatment adherence 

OR* CI† 95% p‡ Present 
 

Absent 

n % n % 

Retinopathy         

  Yes 18 36.00  32 64.00 1.31 0.65-2.62 .449 

  No 37 30.08  86 69.92 1   

Nephropathy         

  Yes 5 20.00  20 80.00 0.49 0.17-1.38 .171 

  No 50 33.78  98 66.22 1   

Neuropathy         

  Yes 30 28.57  75 71.43 0.69 0.36-1.32 .258 

  No 25 36.76  43 63.24 1   

PVD§         

  Yes 6 22.22  21 77.78 0.57 0.21-1.49 .245 

  No 49 33.56  97 66.44 1   

Diabetic foot         

  Yes 4 26.67  11 73.33 0.76 0.23-2.51 .656 

  No 51 32.28  107 67.72 1   

Ischemic heart disease         

  Yes 15 40.54  22 59.46 1.64 0.77-3.47 .197 

  No 40 29.41  96 70.59 1   

CVA||         

  Yes 4 33.33  8 66.67 1.08 0.31-3.75 .905 

  No 51 31.68  110 68.32 1   

 *OR: odds ratio; †CI 95%: Confidence interval of 95% of OR; ‡ P-value: Significance (Chi-square p < .05); §PVD: Peripheral Vascular Disease; ||CVA: 
cerebrovascular accident. 

 

The logistic regression results showed that people over 60
years old were more likely to adhere to treatment than young
adults (OR 2.57 95% CI 1.26-5.24). In general, those who

performed physical activities were more likely to adhere to
treatment than those who were sedentary (OR 2.04 95% CI
1.05-3.96) (see Table 5).

Table 5. Determination of factors associated with adherence to pharmacological treatment in patients with diabetes mellitus,
after controlling for possible confounding variables

 

 

Factors Gross odds ratio Adjusted odds ratio CI* 95% Significance (Wald test) 

Age     

  ≥ 60  2.65 2.57 1.26-5.24 p = .010 

  < 60  1 1   

Physical activity     

  Active 2.11 2.04 1.05-3.96 p = .036 

  Inactive 1 1   

Nephropathy     

  Yes 0.49 0.49 0.17-1.43 p = .191 

  No 1 1   

Ischemic heart disease     

  Yes 1.64 1.32 0.59-2.92 p = .498 

  No 1 1   

 *CI 95%: confidence interval of 95% of the adjusted odds ratio. 
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4. DISCUSSION

The study population was mostly elderly women, with low
educational levels since a small portion of the population had
more than eight years of schooling, with a family income of
up to one minimum wage. These findings were also found in
a descriptive study conducted in the city of Colinas, Brazil.[8]

Age was an influencing factor in adherence to pharmacologi-
cal treatment in patients with DM2, and improved adherence
was related with increasing age. This finding is consistent
with data from a meta-analysis. The advanced age was a
mitigating factor in the drug involvement with the elderly
1.13 times more likely than the comparison group to take
prescribed drugs.[9]

The education level and income did not significantly corre-
late, diverging from a study in a hospital in Ethiopia with
146 patients, which evaluated adherence to antidiabetic drugs
and found a significant association between education level
and adherence to treatment. The low educational level has
been associated with higher rates of non-adherence since
pharmacological therapy over the years and progression of
the disease becomes more complex, requiring patients to
have cognitive skills to understand the therapy.[10] However,
in a national study, the level of education did not directly in-
terfere in adherence to treatment. However, health education
proved to be an ally to face the problems arising from the
little knowledge of the population, a challenge for the health
team, as educational strategies to encourage adherence are
needed.[8]

A systematic review focusing on factors associated with phar-
macological adherence in diabetes indicated that the reasons
associated with adherence to the drug treatment in patients
with diabetes are multifactorial, with factors related to the
patient, age, depression, and literacy level. Side effects and
dosing frequency were the most commonly reported drug-
related factors. On the other hand, aspects related to the
disease, such as the duration of diabetes, the complexity of
the disease, and complications, were rarely addressed.[11]

Regarding the clinical characteristics, we observed that the
longer the time of diagnosis, the lower the adherence to ther-
apy, but there was no significant correlation between the
findings. However, these data are consistent with a cross-
sectional study carried out in a general hospital in Ethiopia
with 275 patients with diabetes. Its objective was to assess
the complexity of the medication regimen and its impact on
treatment adherence and glycemic control, which showed
that patients with less than ten years of treatment had twice
as much adherence as the other participants (OR = 2.619,
95% CI: 1.208 to 5.682).[12]

This data may be related to the patient’s enthusiasm at the
beginning of the treatment and the prospect of improvement.
However, due to the chronicity of the disease, the continuity
and complexity of the treatment may influence long-term
persistence and adherence. Corroborating our findings, a
study in the United States with 273 patients with diabetes
aimed to assess barriers to medication adherence and identi-
fied barriers related to young age, low health literacy levels,
patient disappointment when the drug does not immediately
improve diabetes, and the feeling of exhaustion when tak-
ing medication for the illness. It is important to evaluate a
comprehensive list of factors to ensure that any barriers are
detected for each patient.[13]

Ratifying with the data of this study, a randomized clinical
trial in the city of Belo Horizonte in Brazil, with 470 people
with DM2, aimed to evaluate the effectiveness of an educa-
tional program on diabetes mellitus in primary health care
and showed that the strategies used in the intervention group
contributed to maintaining glycemic control throughout the
study. There was also a decrease in the variables related
with metabolic control in the intervention group.[14] Nurses
are in a key position to help patients in primary health care
understand and adhere to their regimens using simple strate-
gies such as using images to teach about prescriptions, the
disease, and its complications. Besides, it is necessary to
involve the multidisciplinary team in caring for people with
diabetes.

Hypertension, dyslipidemia, and obesity were the main co-
morbidities found. Despite the non-correlation with treat-
ment adherence, we observed that comorbidities associated
with diabetes could contribute to non-adherence. This result
corroborates the findings of a cross-sectional study carried
out in Saudi Arabia with 375 patients, which found that low
frequency of comorbidities was significantly related to high
adherence. Also, the number of drugs taken usually depends
on the severity of DM and the associated comorbidities. This
complex treatment regimen can contribute to non-adherence,
as people tend to forget to take their medicines.[15]

Polypharmacy and multiple medication schedules can be pre-
dictive factors for non-adherence to pharmacological treat-
ment. Another study shows that patients with associated
comorbidities had a 32% reduction in the level of adherence
(OR = 0.678, 95% CI: 0.436 to 0.860).[16] Polypharmacy
needs to be effectively controlled as its incorrect establish-
ment can predispose serious risks to the health of patients
with diabetes and, consequently, may increase the rate of
non-adherence to the treatment.[16]

We observed that most patients had altered HbA1c levels,
above the value recommended by the Brazilian Diabetes So-
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ciety[3] and the American Diabetes Association.[17] Despite
the statistical insignificance, we verified that adherence was
absent or decreased in those with HbA1c values ≥ 7. These
findings can be correlated with data from a cross-sectional
study conducted at the national hospital in Kenya with 290
patients with diabetes, whose objective was to assess pharma-
cological adherence among patients. A significant associa-
tion was found between medication adherence and glycemic
control.[18]

A study confirmed that the good glycemic control of HbA1c <
7% was greater in patients with high adherence to medication
for DM than among those who did not have adherence.[15]

The patient may have adherence to one of the elements of
treatment and not to others, with a greater tendency to ad-
here to pharmacological treatment and worse adherence to
other components of the treatment, such as healthy eating
and physical activity.[19]

Physical activity in this study had a significant correlation
with treatment adherence; that is, those who were active had
greater adherence to pharmacological treatment. Corroborat-
ing these findings, a study conducted in Brazil showed that
patients who used to practice physical activities at high levels
had satisfactory levels of HbA1c.[20] A systematic review
aimed to evaluate the effect of different types of exercise on
glycated hemoglobin in patients with diabetes and showed
a reduction in HbA1c levels in all training groups, without
differences between them.[21]

The practice of physical activity proved to be an important
intervening factor for good glycemic control and consequent
better adherence to treatment. Physical activity is one of the
pillars of diabetes treatment, as it has a significant impact
on improving glycemic control and preventing associated
complications and comorbidities. Regular physical activ-
ity is beneficial for anyone. In elderly people, it has great
relevance in maintaining lean mass, helping to prevent sar-
copenia, and it is also relevant in the cardiovascular aspect.[3]

Therefore, the findings showed the importance of changing
the lifestyle of people with DM2, as a sedentary lifestyle is a
predictor of non-adherence to treatment. Thus, health profes-
sionals should encourage and guide their patients about the
importance of physical activity and changes in eating habits
for a good glycemic control thus empowering patients to
acquire knowledge about their health condition, improving
treatment adherence.

In short, the role of health professionals is to encourage peo-

ple with diabetes of all ages to practice physical activities
regularly, progressively, and safely.[3] Health professionals
must use educational strategies that enable the person’s ac-
tive participation in the teaching-learning process to obtain
behavioral changes necessary for their self-care, reducing the
barriers to treatment adherence.[4] Educational interventions
with flexible strategies are viable alternatives to make people
aware of diabetes care and contribute to the maintenance or
reduction of glycated hemoglobin levels and other indicators
of metabolic function.[14]

In this context, health education must be rescued and recog-
nized as an essential work tool to help people with chronic
diseases, especially DM. To ensure the promotion of an effec-
tive and comprehensive disease control, capable of achieving
the prevention of chronic complications, we need to consider
the specificities of the disease and the demands generated by
it.[22] In this context, we suggest that educational activities
conducted by a multi-professional team can be instituted
to strengthen the link between the health team and the pa-
tients.[23]

Study limitations and implications
One problem in the study was the absence of a standard
instrument to measure pharmacological adherence, as all
methods available have disadvantages. Adherence is a self-
reported construct, and the subjects may have overestimated
their adherence. The convenience sample can also be a limi-
tation of the study.

The findings of our study can serve as a motivator for pratic-
tioners to develop interventions that may increase adherence
to diabetes treatment, minimizing disease progression, mor-
bidity and mortality. Furthermore, our study can be a start
point of further studies on interventions to improve adher-
ence to diabetes treatment.

5. CONCLUSION
Most participants had treatment adherence behaviors. Also,
there was a positive and significant association between ad-
herence to pharmacological treatment and age equal to or
above 60 years and physical activity. The research highlights
the need to assess adherence to pharmacological treatment
in health services to verify the reach and effectiveness of
educational actions implemented in these services, especially
for patients with DM.
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