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Abstract 
Background: Health education has proven to be an effective strategy to ena-
ble people with diabetes mellitus to manage this condition. However, few stu-
dies in Brazilian population samples have been conducted to evaluate the ef-
fects of educational programs on diabetes knowledge and self-care. Aim: To 
evaluate the knowledge about diabetes mellitus and the performance of 
self-care activities, before and after participation in an educational program. 
Methods: This is an intervention study, with a quantitative approach, in a 
single comparison group, for the analysis of “before and after” results related 
to an educational program focused on self-care and concurrent physical 
training. The study interventions consisted of 42 exercise sessions, as well as 
individual educational meetings, according to the needs of each participant 
and through nursing consultations, using educational material prepared from 
the literature. The sample was initially composed of 33 adults with diabetes 
mellitus, but 18 completed the study. For the assessment of knowledge and 
self-care activities, the revised Brazilian versions of the Diabetes Knowledge 
Scale and the Diabetes Self-Care Activity Questionnaire were used, respec-
tively, in the two moments of the study, that is, prior to the first educational 
meeting and immediately before the first physical training session, and after 
the last educational meeting, which ran parallel to the 42nd physical training 
session, making a six-month interval between the two assessment moments 
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for each participant. Results: The analysis of knowledge about diabetes 
showed significant improvement after the educational program and, as for 
self-care, there was clinical improvement in all dimensions, but only the di-
mension “general diet” obtained statistically significant improvement. Con-
clusion: The educational program has been shown to be beneficial for im-
proving knowledge and self-care of the disease, which reiterates the need to 
maintain interventions of this nature for people with diabetes mellitus. 
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1. Introduction 

Diabetes mellitus (DM) has been noted for its high worldwide prevalence among 
chronic diseases that, when not properly treated, lead to complications [1]. A 
household survey conducted in Brazil in 2013 to estimate the prevalence of 
self-reported DM showed an estimated nine million people with the disease, and 
about 3.5 million of them are 65 years of age or older [2]. In South America, 
Brazil has the largest number of people with DM, with an estimated 16.8 million 
individuals in 2019 [3]. 

Poor glycemic control, added to the duration of the disease, is the main condi-
tioning factor of morbidity related to DM. Thus, the focus of treatment is 
self-care, which aims to control glycemic levels to prevent possible complications 
and, consequently, promote quality of life and reduce mortality [1]. 

One of the most effective strategies for this control has been DM education. 
There is strong scientific evidence regarding the positive effects of DM education 
on disease control [4], even though there is not yet a “gold standard” model of 
education program [4] [5]. However, a literature review study on the education 
of people with chronic diseases points out that the first stage of an educational 
program is evaluative. This includes an assessment of cognition, prior know-
ledge and possible misconceptions as well as attitudes, motivation, skills and 
learning style. From this assessment, it is possible to identify the resources, bar-
riers and educational needs of people [6]. 

Other individual characteristics that should be considered for the health edu-
cation process for people with DM are age, education [5] [7], working and in-
come conditions, length of illness, presence of comorbidities, and type of drug 
treatment [8]. In addition to all these characteristics, the educational process 
must be gradual, continuous and interactive [7]. It should include topics related 
to essential behaviors, such as: balanced diet, physical activity, blood glucose 
monitoring, proper use of medicines, foot and foot care, among others, which 
aim to solve problems, reduce risks and coping with the disease in a healthy way. 
The performance of self-care behaviors requires the person with DM to develop 
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the skills necessary for decision making, making the individual take responsibil-
ity for their treatment. Therefore, its acceptance and the consolidation of its 
knowledge about the disease are fundamental [9] [10].  

A cross-sectional study conducted among 82 Brazilian adults participating in 
a diabetes education program, which aimed to verify their knowledge and atti-
tudes towards the disease, showed that participants had a good knowledge of 
diabetes and the strategies required for adherence self-care [11]. Other studies 
have also shown that educational programs in DM improve the knowledge and 
skills required for disease management and control [12] [13]. 

The role of the nurse is of great importance in educating the person with DM, 
by identifying individual needs and knowledge gaps, stimulating self-care ac-
tions, and developing priority care plans with the participation of the individual, 
proposing effective negotiations for better outcomes treatment [14]. Thus, iden-
tifying the knowledge that people have about their disease is a fundamental re-
quirement for the planning and evaluation of educational interventions that may 
favor their effective control and the delay of its complications. Similarly, consi-
dering that the adoption of self-care behaviors is essential for maintaining the 
health status of people with DM, it is necessary to identify how people perform 
these behaviors and the effects provided by educational interventions. Therefore, 
the present study aims to evaluate the knowledge about the disease and the per-
formance of self-care activities of people with diabetes mellitus, before and after 
participating in an educational program that included physical exercise sessions. 

2. Methods 
2.1. Design and Ethical Aspects 

This is an intervention study with a quantitative approach, with a single com-
parison group for the analysis of “before and after” results [15], related to the 
educational program (EP) with people with DM, centered on self-care and con-
current physical training (Figure 1). 
 

 
Figure 1. Study scheme. Source: Own (2019). 
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This research was developed at the Center for Health and Physical Education 
Studies (CESEF) of the University Center of the Guaxupé Educational Founda-
tion (UNIFEG), from October 2017 to April 2019, from the matrix project en-
titled “Evaluation of a educational program for people with type 2 diabetes mel-
litus, focusing on physical activity and foot care”, approved by the UNIFEG Re-
search Ethics Committee, protocol No. 2.029.352, of May 03, 2017. In previous 
studies [16] [17], coming from the same matrix project, the methodological as-
pects described below are detailed. 

2.2. Study Sample 

The base population consisted of people with a medical diagnosis of type 2 di-
abetes mellitus (T2DM), regardless of the time of illness, not hospitalized and in 
outpatient follow-up. The invitation to study was carried out at public health 
services and by the local media. For sample selection, the following inclu-
sion/exclusion criteria were considered: 
• Inclusion criteria: persons of both sexes, at least 40 years old, sedentary or 

inactive, without advanced complications, whose drug treatment included 
the use of oral antidiabetic drugs (OADs) and/or insulin, and who were ca-
pable of maintain dialogue. 

• Exclusion criteria: people with T2DM who had at least one of the following 
conditions were excluded: under hemodialysis treatment, amaurosis, pres-
ence of stroke/heart failure sequelae, previous amputations at any level of the 
lower limb, injury or ulcer process active in lower limbs, presence of any 
other disabling complication; use of wheelchair and/or stretcher; inability of 
verbal communication; and participants in a physical training program at 
another institution. 

Thus, the sample was initially composed of 33 people with T2DM who met 
the inclusion criteria and voluntarily attended the study site. After being in-
formed about the objectives and procedures of the study, including the need for 
a medical certificate for the practice of physical exercises, the Informed Consent 
Form (ICF) was provided for reading and signing. However, 15 people were 
abandoned due to lack of interest and/or time to attend educational meetings 
and/or physical training sessions, leaving the final sample of 18 participants who 
completed the study. 

2.3. Data Collection 

Data collection took place in a private room at the study site, in the form of an 
individual interview, with an average time of 40 minutes and performed at two 
moments of the study, i.e., before the first educational meeting and immediately 
before the first physical training session, (T0), and after the last educational 
meeting, which ran parallel to the 42nd physical training session, making a 
six-month interval (T6) between the two assessment moments for each partici-
pant. In the first phase of data collection, after signing the consent form, soci-
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odemographic, clinical and treatment data were collected to characterize the 
sample. 

For the assessment of knowledge and self-care activities at both stages of the 
study, the Diabetes Knowledge Scale (DKN-A) [18] and the Diabetes Self-Care 
Activity Questionnaire (DSCAQ) [19] were used, both validated for Brazilian 
culture [20] [21]. The Brazilian version of the DKN-A is an instrument that as-
sesses general knowledge about DM, consisting of 15 multiple choice items. For 
the correct answers, the value “one” must be assigned and for the incorrect an-
swers, “zero”. Items 1 through 12 have only one correct answer, and for items 
13, 14, and 15 there are two correct ones. For these last items, the value “one” is 
assigned when both alternatives are correct and the value “0.5” if only one alter-
native is answered correctly. The sum total of the item scores determines the de-
gree of knowledge, and it is considered good knowledge about the disease when 
the final score is equal to or higher than eight points [18]. In a previous study 
[13], the Brazilian version of DKN-A required adjustments to the wording of 
questions 1, 2, 7, 9, 14 and 15, because the instrument was translated and vali-
dated in another Brazilian region, with peculiar language characteristics and 
eating habits. Thus, these adjustments resulted in the revised Brazilian version of 
DKN-A [13], which was used in the present study.  

The DSCAQ [19] [21] assesses levels of self-care in different aspects of DM 
treatment, not adherence to the prescribed regimen, as there is no specific, un-
changing “gold standard” to which one’s behavior should be compared. In addi-
tion, the DSCAQ distinctly assesses each self-care behavior because these beha-
viors do not have strong correlations with each other [19] [21]. It has the fol-
lowing dimensions: general diet, specific diet, physical activity, blood glucose 
monitoring, foot care, and medication. Performance in each dimension is meas-
ured by the average number of days of the week the respondent performs the 
behavior. There are three other items related to smoking (if you smoked during 
the last seven days; how many cigarettes do you usually smoke in a day; and 
when did you last smoke). Permission from authors of the Brazilian version to 
use this instrument was obtained in previous studies [9] [10]. 

2.4. Study Interventions 

The EP was developed individually, in a private room on the premises of the 
study site, by scheduling by mutual agreement and through nursing consulta-
tions with trained professionals (nurses). The frequency of the meetings was ac-
cording to the individual needs of each participant regarding the topics ad-
dressed, conducted face to face and dialogically, with a collaborative approach, 
average duration of 50 minutes and a maximum of 30 days. Illustrative posters, 
prepared by the researchers themselves, containing public domain images re-
lated to the general management of the disease and self-care were used. The 
educational material was based on the literature and included the following top-
ics: description of the disease process and treatment modalities; practice of 
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physical activity integrated with lifestyle; blood glucose monitoring and inter-
pretation; body weight control; proper use of medicines; and prevention of com-
plications [16] [17].  

The EP also included 42 physical training sessions, for which the concurrent 
training methodology, characterized by aerobic exercise in combination with 
anaerobic or resistance exercise, was adopted. The aerobic exercises consisted of 
three weekly sessions of elliptical, treadmill and bicycle, lasting 30 minutes. Re-
sistance exercises were applied to the upper and lower limbs, with three sets of 
12 repetitions, also in three weekly sessions lasting 30 minutes. All exercise ses-
sions were performed in a properly equipped gym, on the premises of the study 
site, and with the direct supervision of physical education professionals. It is 
noteworthy that the individual educational meetings took place in parallel with 
the concurrent physical training sessions, which were developed in small groups 
of three to five people over a period of six months [16] [17]. 

2.5. Statistical Analysis 

The collected data were double-typed in the MS-Excel application and then 
processed electronically for validation. The data sheet was later exported to SPSS 
version 17.0 software. Sociodemographic, clinical and treatment variables were 
submitted to descriptive statistics, and the results were expressed as mean and 
standard deviation, or in absolute and relative frequencies. 

For comparisons between two dependent samples (knowledge assessment and 
self-care before and after the development of EP with physical training), the 
Wilcoxon-Mann-Whitney test was used, since the normal distribution was not 
evident. The significance level (p) adopted was less than 0.05. 

3. Results 
3.1. Sociodemographic, Clinical and Treatment Characterization  

of the Sample 

The sample studied consisted of 78.8% female; mean age 60.2 years (standard 
deviation - SD = 11.5); 60.6% were married; average schooling time of 6.4 years 
(SD = 5.2); average monthly household income of 2093 reais ($508 USD) (SD = 
1670; $405 USD); mean time since diagnosis was 8.5 years (SD = 7.8); using oral 
antidiabetic drugs as a prescribed drug treatment (78.8%); and lack of prior par-
ticipation in diabetes orientation groups (100%). 

3.2. Knowledge about the Disease and Self-Care Activities with  
DM 

The knowledge evaluation showed statistically significant differences between 
the two moments of the study, indicating an improvement in the participants’ 
level of knowledge after the educational program. Regarding self-care, from the 
clinical point of view, there was an improvement in the performance of all activ-
ities; however, only the dimension “general diet” obtained a statistically signifi-
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cant improvement. Mean values and standard deviations, and comparisons be-
tween times (T0 and T6) are shown in Table 1. 

The DSCAQ items related to smoking did not change, since all participants 
had never smoked, and this behavior remained until the end of the study. 

4. Discussion 

In general, the sociodemographic, clinical and treatment characterization re-
sembled that of other Brazilian population samples of people with DM [8] [22] 
[23] [24] [25]. 

The predominance of women can be attributed to both their higher demand 
and/or use of health services [26] [27], as well as the increased prevalence of DM 
in the Brazilian female population [28]. This last condition may be related to 
population aging and, in Brazil, there is a significant contingent of elderly 
women, especially in the older age groups, where the involvement by chronic 
diseases tends to be higher [29]. 

Low education requires adaptations in the teaching-learning process [22] [30] 
and, for this reason, it is believed that the EP modality proposed in this study, 
conducted in order to meet to the individual needs of each participant, contri-
buted to a better understanding of the disease and its management. Another 
important aspect to be considered is the fact that the educational meetings were 
developed individually, not in groups. Some educational intervention studies 
conducted among Brazilian adults with DM have shown that the group modality 
is more advantageous than the individual [24] [31]. However, it is reiterated that 
for the present study, the individual face-to-face mode, in a collaborative ap-
proach, was more viable because it allowed closer contact between professionals 
and participants, and the latter could consolidate their knowledge and clarify the 
their doubts, each at its own pace, without the need to “accompany a group”  
 
Table 1. Comparison of the means, between time, knowledge about the disease and 
self-care in the sample studied. Guaxupé, Minas Gerais, Brazil, 2019. 

Variables 
Before EP* (T0) 
Average (SD**) 

n = 33 

After EP* (T6) 
Average (SD**) 

n = 18 
p-value 

Knowledge about Diabetes (DKN-A) 9.2 (2.8) 13.5 (1.3) 0.000*** 

Diabetes Self-Care Activity Questionnaire 
(DSCAQ) 

   

General food 2.1 (1.8) 3.8 (3.0) 0.022*** 

Specific Food 4.7 (1.3) 5.3 (1.0) 0.064 

Physical activity 4.7 (1.3) 5.6 (2.0) 0.232 

Blood glucose monitoring 1.6 (2.5) 2.0 (2.6) 0.261 

Foot Care 3.3 (1.8) 4.2 (1.5) 0.151 

Medication 4.4 (1.5) 5.0 (1.7) 0.067 

*EP: Education Program; **SD: standard-deviation; ***Statistical significance (p < 0.05). 
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[16]. This strategy strengthens the sense of autonomy and empowerment, espe-
cially of older individuals [32], as is the case with most participants in this study. 

In the study group, the average time of diagnosis was less than 10 years, con-
sidered a facilitating factor for adherence to EP. The recent experience with the 
disease and its treatment may be the motivation to develop skills and behaviors 
directed to its control [33] [34]. On the other hand, it is known that a longer 
time of disease predisposes to the emergence of complications, which can be-
come obstacles to the participation in educational activities and, consequently, 
to access to information essential to self-care [22] [35]. 

The fact that the entire sample referred to previous non-participation in edu-
cational activities about DM suggests a devaluation of people in relation to this 
type of activity, and even a difficulty in assuming their own treatment, as well as 
the lack of incentive or appreciation by health services. Both situations can be a 
barrier to behavioral change. However, the development of the present study 
may have met this demand from people [16] and yet, 15 (45.4%) participants 
dropped out during the research. 

It is widely recognized that DM education is an integral part of disease man-
agement [5] [36] [37], however, its realization becomes a challenge in the con-
text of Brazilian health system, which is still based on prescriptive and curative 
actions [38]. Moreover, it depends on the availability of professionals familiar 
with the educational techniques [5] [39] and, especially, on people’s willingness 
and interest [40], once that those with less education do not seem to value pre-
ventive actions, such as health education [39]. 

It is noteworthy that the proposed EP included 42 concurrent physical train-
ing sessions, providing free access to equipment and direct supervision of physi-
cal educators, as well as allowing peer interaction in small groups. This seems to 
have been a motivating factor for more than half of the participants to remain in 
follow-up in the study [16]. A qualitative study, conducted among long-lived el-
derly women in Florianópolis-SC, Brazil, on barriers and facilitators for physical 
activity practice, showed that physical exercise appropriate to clinical conditions 
and the perception of its benefits in terms of health and quality of life, as well as 
peer company and professional accompaniment, were fundamental for adhe-
rence to this self-care behavior [41]. 

Regarding drug treatment, the use of OADs by most participants is consistent 
with the average time of diagnosis (less than 10 years). Other studies developed 
in Brazilian samples of adults and elderly with T2DM, for which the mean time 
of disease was up to 10 years, the drug therapy resembles that found in this re-
search [23] [24] [31]. 

Regarding knowledge about DM, a statistically significant improvement was 
observed after EP (p = 0.000). It is noteworthy that even before the educational 
interventions, the group studied presented a satisfactory level of general know-
ledge (average score above eight points), a result that was not expected due to 
the fact that no patient had previously participated in DM education groups, be-
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cause of advanced age and low education, and also because the time of diagnosis 
is relatively short. A systematic review of educational practices for diabetic pa-
tients and health professionals’ perspective showed that advanced age did not 
represent learning difficulties, as well as the level of functional health literacy, an 
aspect that is still little explored in the Brazilian population [5]. However, as 
discussed earlier, poor experience with the disease may have been the motivating 
factor for seeking knowledge in order to engage in behaviors appropriate to its 
control [34]. It should also be considered that the advancement of technology 
has enabled access to resources and information sources such as the Internet, 
favoring the acquisition of greater knowledge. 

A study with the same methodological design as the present study, developed 
in a sample of 82 adults with T2DM in São Paulo State, Brazil, whose follow-up 
time was 12 months and educational interventions carried out with the aid of the 
“Diabetes Conversation Maps” tool, improved significant in knowledge about 
the disease (p < 0.001), which was also assessed using the DKN-A instrument 
[13]. 

Another study of educational intervention carried out in the interior of São 
Paulo State, Brazil, in a sample of 64 adults with T2DM subdivided into two 
groups (n = 32) followed for six months, with the objective of evaluating know-
ledge about the disease through the DKN-A instrument showed significant im-
provement of knowledge in the experimental group compared to the control 
group [42]. 

A randomized clinical trial conducted at a referral outpatient clinic for hyper-
tension in the state of Goiás, Brazil, in a sample of 76 hypertensive patients with 
DM followed for six months, and whose intervention group participated in edu-
cational activities based on the problematic methodology, also identified im-
proved knowledge about DM at the end of interventions (p = 0.000), although 
this variable was evaluated using another instrument [43]. 

More recently, a randomized controlled trial conducted in a municipality in 
southern Brazil, involving 134 adults with T2DM allocated to two groups (n = 
67), aimed to verify the effects on knowledge and attitude towards the disease, 
quality and quality of life of life and adherence to self-care activities of nursing 
consultations based on the supported self-care methodology. Both groups re-
ceived the usual care from the basic health unit in which they were registered, 
and the intervention group also received nursing appointments interspersed by 
telephone monitoring during the 10-month period. It was found that the inter-
vention group had significantly higher level of knowledge about DM (p < 0.001) 
than the control group, assessed by the DKN-A instrument at the end of the 
study [44]. 

The studies cited corroborate the present research, showing that educational 
programs developed with lightweight, low cost and simple execution technology 
[43] are effective to improve the knowledge about the disease among people with 
DM and should be incorporated into health services, both for those who provide 
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formal care (units of the Brazilian Nacional Health System) and those who pro-
vide informal care, as is the case of the present study. Although the heterogenei-
ty of educational strategies among research contributes to the lack of a gold 
standard model of DM education, the findings reinforce that cognitive changes 
(knowledge) are more sensitive to educational interventions than behavioral 
changes (self-care) independently of the educational modality. As knowledge is 
considered a predictor of self-care behaviors, its improvement may positively in-
fluence such behaviors [45]. 

Regarding self-care with DM, the studied sample showed clinical improve-
ment in all dimensions, but only the dimension “general diet” showed a statisti-
cally significant difference (p = 0.022). It refers to following a balanced diet 
through professional guidance. The dietary guidelines developed in the proposed 
EP seem to have contributed to improve adherence to this therapeutic compo-
nent, and are in line with the literature recommendations that the initial empha-
sis of dietary treatment should be the adequacy of nutrient intake. Later, one 
should stick to more specific aspects related directly to glycemic control [46]. 
This may be an explanation for better adherence to the “general diet” dimension 
than to “specific diet” since the latter covers dietary restrictions, and this beha-
vior is more difficult to perform [47]. A cross-sectional study of a quantitative 
approach, developed in an outpatient service of a city in Pernambuco, Brazil, 
with the objective of describing the self-care activities of 164 diabetic users, 
through the DSCAQ instrument, also revealed better performance in the “gener-
al diet” dimension of the patient than in the “specific diet” dimension [22]. 

A quasi-experimental 12-month follow-up study of 127 patients with T2DM 
who participated in an educational program for empowerment in self-care prac-
tices in five outpatient units in a city in the state of Minas Gerais, Brazil, which 
aimed to evaluate the effect of this program in meeting self-care goals showed 
that diet was the main target in changing patients’ behavior, especially regarding 
fiber frequency, quantity and inclusion [31], corroborating the present study. 

For the dimension “physical activity”, the absence of statistical significance 
can be attributed to the fact that, before the beginning of the EP, more than half 
of the initial sample already practiced some type of activity. This finding is in-
teresting because studies with Brazilian population samples of diabetic adults 
with different designs using the same or similar instrument show low adherence 
to physical activity [10] [22] [44], contrary to the present investigation. 

Regarding the dimension “blood glucose monitoring”, it is important to em-
phasize that most participants in this study use oral antidiabetic drugs as a pre-
scribed drug treatment and this constitutes a “exclusion criterion” for free access 
by the Brazilian National Health System, the glucometer and other inputs for the 
evaluation of capillary blood glucose at home, as provided by Federal Law No. 
11,347/2006 [48] and Ordinance No. 2583/2007 [49]. It is stated by the latter 
that, for DM users in oral therapy, capillary glycemia can be performed at the 
health unit itself during regular assessment visits defined by the team, according 
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to the established protocol. It is also important to highlight that the handling of 
the glucometer and other inputs requires the development of technical skills, 
which can be complex for people with low education, such as the sample studied. 
An integrative review study on self-monitoring of home blood glucose revealed 
that because of socioeconomic (cost of tapes and/or lancets) or psychological 
(fear of needles, finger puncture, or inability to handle glucometer) issues, many 
patients do not perform this test procedure [50]. 

Similarly, the dimension “foot care” was not statistically significant. It is be-
lieved that the short intervention time may not have been sufficient to consoli-
date the skills necessary for self-monitoring of blood glucose and self-care with 
the feet, as well as the fact that the studied sample consisted mostly of elderly 
people which may have some difficulty or functional limitation to perform these 
behaviors. 

Contrary to the present investigation, an experimental study conducted in 
health centers in the city of San Luis Potosí, Mexico, with the main objective of 
evaluating foot care habits before, at the end and six months after an educational 
intervention based on participatory communication (intervention group: n = 77) 
and traditional communication (control group: n = 77), whose participants 
were, on average, 52 years old, showed better results in the intervention group (p 
< 0.001) between the first and second second assessment [51]. Another qua-
si-experimental study, conducted in two outpatient services of a municipality in 
the state of Piauí, Brazil, in a total sample of 55 adults with T2DM and a mean 
age of 59 years, aimed to evaluate the effect of an educational intervention. 
When adhering to self-care activities, through the DSCAQ instrument, it was 
shown that the item with the best adherence was “to examine inside the shoes 
before putting them on”, within the “foot care” dimension [25]. In this study, 
advanced age and small sample size may have contributed to the absence of sta-
tistical significance in this dimension.  

Finally, the “medication” dimension similarly showed no statistically signifi-
cant difference, showing that medication adherence was already satisfactory even 
before the start of the proposed EP. This result corroborates with other national 
studies developed with different designs, but with the same self-care assessment 
tool [10] [22] [52]. The study conducted in the state of Piauí, Brazil, mentioned 
earlier [25], showed a low adherence to the item “taking insulin injections as 
recommended”, within the “medication” dimension. Adherence to DM drug 
treatment varies widely in the literature, which reinforces the need for further 
research on this topic. 

The results of the present study show, therefore, a significant improvement of 
knowledge about the disease and its treatment, which was not equally observed 
for most self-care activities with DM. Although changes in knowledge are ne-
cessary for behavioral changes, having proper knowledge of the disease does not 
mean acquiring new habits [6] [53]. Modifying behaviors is a process that re-
quires time, motivation and regular reinforcement, and there is a consensus in 
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the literature that health education is the only strategy that can bring all these 
elements together and, therefore, should be implemented for people with DM 
for effective control of the disease [44]. 

Some limitations of this study deserve to be pointed out, such as: lack of con-
trol group and small sample size, which limit the establishment of evidence 
about the proposed intervention; and individuals who completed the study could 
be those who were most motivated and proactive in finding resources to control 
DM. 

5. Conclusions 

The sample presented a sociodemographic and clinical profile similar to other 
Brazilian population samples that have the disease. Advanced age, low education 
and family income, and short time of diagnosis may be factors that hinder the 
performance of some self-care activities, due to the little experience these people 
have in managing their condition. 

The proposed EP proved to be beneficial for improving knowledge and 
self-care with the disease, although for this last variable, the improvement was 
only from the clinical point of view. These findings reiterate the need to main-
tain interventions of this nature and the importance of greater investments in 
issues related to self-care during the development of educational programs for 
people with diabetes mellitus. 
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