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ABSTRACT
Objective: to evaluate the contributions of an educational program for capillary blood 
glucose self-monitoring. Method: a quasi-experimental study performed in an outpatient 
unit of a tertiary health care service in a sample of 25 people with Type 2 Diabetes Mellitus, 
from July 2016 to December 2017, developed through interactive tools for care with 
capillary blood glucose self-monitoring. Results: among the items of capillary blood 
glucose self-monitoring that showed improvement after participation in the educational 
program, the most noteworthy are the “postprandial blood glucose values” (p=0.0039), 
“Interpretation of capillary blood glucose results with meals and medications” (p=0.0156), 
“recognition of the ‘weakness’ symptom for hyperglycemia” (p=0.0386) and “administration 
of medications correctly” for hyperglycemia prevention (p=0.0063). Conclusion: the study 
made it possible to recognize the main characteristics of blood glucose self-monitoring that 
may contribute to the care for the person with diabetes.
Descriptors: Diabetes Mellitus; Health Education; Blood Glucose Self-Monitoring; Self-
Care; Nursing Care.

 RESUMO
Objetivo: avaliar as contribuições de um programa educativo para a automonitorização da 
glicemia capilar. Método: estudo quase-experimental, realizado em unidade ambulatorial de 
um serviço de atenção terciária à saúde, em amostra de 25 pessoas com Diabetes Mellitus tipo 
2, no período de julho de 2016 a dezembro de 2017, desenvolvido por meio de ferramentas 
interativas para o cuidado com a automonitorização da glicemia capilar. Resultados: entre os 
itens da automonitorização da glicemia capilar que apresentaram melhora após a participação 
no programa educativo, destacam-se os “valores da glicemia pós-prandial” (p=0,0039), 
“interpretação dos resultados de glicemia capilar com as refeições e medicamentos” (p=0,0156), 
“reconhecimento do sintoma ‘fraqueza’ para a hiperglicemia” (p=0,0386) e “administração de 
medicamentos corretamente” para prevenção da hiperglicemia (p=0,0063). Conclusão: o 
estudo possibilitou reconhecer as principais características da automonitorização da glicemia 
que poderão contribuir para o cuidado à pessoa portadora da doença.
Descritores: Diabetes Mellitus; Educação em Saúde; Automonitorização da Glicemia; 
Autocuidado; Cuidados de Enfermagem.

RESUMEN
Objetivo: evaluar las contribuciones de un programa educativo para la automonitorización de 
la glucemia capilar. Método: el estudio cuasi-experimental, realizado en unidad ambulatoria 
de un servicio de atención terciaria a la salud, en muestra de 25 personas con Diabetes 
Mellitus tipo 2, en el período de julio de 2016 a diciembre de 2017, desarrollado por medio de 
herramientas interactivas para el cuidado con la automonitorización de la glucemia capilar. 
Resultados: entre los ítems de la automonitorización de la glucemia capilar que presentaron 
mejoría después de la participación en el programa educativo, se destacan los “valores de la 
glucemia postprandial” (p=0,0039), “Interpretación de los resultados de glucemia capilar con 
las comidas y medicamentos” (p=0,0156), “reconocimiento del síntoma” debilidad “para la 
hiperglicemia” (p=0,0386) y “administración de medicamentos correctamente” para prevenir 
la hiperglucemia (p=0,0063). Conclusión: el estudio posibilitó reconocer las principales 
características de la automonitorización de la glucemia que pueden contribuir para el cuidado 
a la persona portadora de la enfermedad.
Descriptores: Diabetes Mellitus; Educación en Salud; Automonitorización de la Glucosa 
Sanguínea; Autocuidado; Atención de Enfermería.
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INTRODUCTION

Chronic hyperglycemia of diabetes mellitus (DM) is the main 
cause of the development of microvascular and macrovascular 
complications, with involvement in several organs and systems(1-2). 
Therefore, the treatment consists in the control of blood glucose 
for the prevention and/or delay of these chronic complications(3-4).

Through the importance of glycemic control, strategies that 
support behaviors favorable to its reach and maintenance should 
be a priority in care for the person with DM. In this perspective, DM 
education can be a fundamental strategy to promote knowledge 
and the development of self-care skills(2,5-6).

When considering education as the basis for managing disease 
care, its development should address the person’s current needs. In 
this context, the theoretical assumptions of Self-Efficacy (SE), one of 
the elements of the Cognitive Social Theory (CST), were used, which 
includes the relation between personal belief and its influence in the 
adoption and maintenance of a new behavior(7-8). Personal beliefs 
are the basis of human motivation, so the educational process can 
positively influence acquiring and maintaining new behavioral prac-
tices, as well as influencing perseverance to overcome difficulties(8).

Among the essential care activities in the present study, we will 
highlight those related to capillary blood glucose self-monitoring 
(CBGFM). CBGFM is considered an essential care activity to evalu-
ate the efficacy of drug and non-drug treatment, mainly because 
it includes elements that may influence glycemic control such 
as diet, physical exercises, medications, emotions, presence of 
infections, and contribute to the development of care skills and 
promote the person’s involvement in their self-care(1). 

A review of the literature in the last five years in the main 
databases has shown the scarcity of studies that address CBGFM 
care education, especially through interactive and easy-to-use 
tertiary care health. Therefore, the present study was proposed 
on the basis of this need for research expansion.

OBJECTIVE

To evaluate the contributions of an educational program for 
capillary blood glucose self-monitoring.

METHOD

Ethical aspects

The study was approved by the Research Ethics Committee (REC) 
from Escola de Enfermagem de Ribeirão Preto - USP and REC from Hos-
pital das Clínicas of the Faculdade de Medicina de Ribeirão Preto – USP. 

Design, place of study and period

This is a quasi-experimental study, with assessment before (T0) 
and after educational interventions (T12) developed in an outpa-
tient unit of a municipal tertiary health service in the countryside 
of São Paulo State, from July 2016 to December 2017.

The present study is part of the matrix project called “Interven-
ções educativas em DM: estudo quase-experimental”, composed of 
two quasi-experimental studies, whose samples came from the 
same base population.

Sample, inclusion and exclusion criteria

The sample consisted of people with Type 2 Diabetes Mellitus 
(2DM) of both genders, with a minimum diagnosis time of one year, 
minimum age of 40 years, who were able to respond verbally to the 
questionnaires, whose drug treatment was with insulin, associated 
with or not to the oral antidiabetic drug, in medical follow-up and 
that they had a glucose meter.

As exclusion criteria, people who participated in another educa-
tional program were undergoing hemodialysis, had a wheelchair 
and/or stretcher for locomotion, had amaurosis, disabling sequels 
of stroke/heart failure, previous amputations and/or active ulcer in 
lower limbs, severe psychiatric disorders, as well as impairment in 
cognitive processes as assessed by the Mini Mental State Examina-
tion (MMSE), were included(9).

In order to carry out the selection of possible participants, it was 
verified in the electronic system of the health service visits during 
the period that included the study development study. Among 
the 7,402 visits, duplicate records and those who did not meet the 
established inclusion criteria were excluded, resulting in 210 people 
who could participate in the present study.

Study protocol

Sociodemographic characterization of the sample was performed 
using the following variables: gender, age, schooling, and family 
monthly income. For clinical variables: time of diagnosis of 2DM and 
glycated hemoglobin (HbA1c). Finally, for the drug treatment vari-
able: type of medication used and treatment time, in complete years. 

The results of HbA1c used to evaluate glycemic control were 
obtained in the electronic system of the health service and were 
considered on average three months prior to the interview date 
for T0 and three months after T12 for collection post-interventions. 

Sociodemographic, clinical data, and drug treatment were 
recorded in a structured tool developed by the Multidisciplinary 
Diabetes Care Research Group and used in a recent study(10).

CBGFM variables were obtained, following the “Instrumento 
para Avaliar o Autocuidado com a Monitorização da Glicemia Capilar 
de Pessoas com Diabetes Mellitus”(11). This tool consists of 39 items 
with four themes: 1 - performance and frequency of monitoring of 
capillary blood glucose (items 1 to 7); 2 - knowledge of reference 
standards, record, and interpretation of results obtained (items 8 
to 20); 3 - preparation, storage, and disposal of materials (items 
21 to 31); and 4 - knowledge of signs/symptoms, prevention, and 
treatment of hypo and hyperglycemia (items 32 to 39). 

This last tool was reviewed through validation of face and content 
by a group of seven professionals with experience in the area includ-
ing the tool’s author. The application of this tool was by interview 
and all questions were described in the results of the present study.   

To develop educational interventions, Diabetes Conversation 
Maps were used, which is a tool developed by Healthy Interac-
tions in collaboration with the International Diabetes Federation 
and translated into Brazilian Portuguese by Lilly.  The protocol for 
interventions development was based on the facilitator’s guide 
and adapted to the objectives of the study.

Diabetes Conversation Maps are made up of “tables” of paper, 
1.0 m by 1.5 m, with illustrations and short texts, which allow 
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discussion among participants. Each map has conversation cards 
that allow you to direct the main subjects to be discussed in the 
meeting of the specific theme and encourage participants to 
express their opinions, knowledge, and experiences.

Conversation Maps sets targeted to people with type 2DM 
is made up of four maps: #1: How the Body and Diabetes Work; 
#2: Healthy Eating and Physical Activity; #3: Drug Treatment and 
Blood Glucose Monitoring and #4: Reaching the Goals with Insulin. 

For the present study, considering the profile of people attend-
ing the health service, who have difficulty locomotion, attend 
consultations, on average, every three months and have limited 
time to participate in educational interventions, Maps of numbers 
2 and 3 were used, since they included aspects related to treat-
ment (medicated and non-medicated), CBGFM and glucose values. 

Regarding educational interventions, the present study had five 
face-to-face moments, with an average interval of three months, fol-
lowing the routine of the interval between medical visits at the Health 
Unit, of which two were individually for the first (T0) and second (T12) 
data collection, respectively, and three moments for the development 
of educational interventions. In addition to these face-to-face interven-
tions, seven interventions were carried out through telephone calls, 
according to the topics covered in face-to-face meetings.

The average duration of educational meetings was approxi-
mately 1 hour and 30 minutes, conducted by a nursing graduate 
and an undergraduate student (facilitators), both with research 
linked to the present study. Participants were organized in a 
semicircle and the map of the respective session was fixed to 
the wall, allowing visualization by all participants.

At all meetings, participants were invited to introduce themselves 
and then the facilitators performed visual presentation of the map. 
Groups were conducted in a way that the facilitators directed the 
topics through conversation cards and the creation of a favorable 
and pleasant environment for interaction among participants.

People recruitment to compose the study sample was per-
formed at the time of the scheduled return in the Health Unit. 
Spreadsheets were elaborated with the dates of return of the 210 
possible participants, so the medical records were again consulted 
to update the data regarding the criteria of inclusion/exclusion.

At the first meeting, an invitation was done to participate in the 
study. Those who agreed to participate were asked to sign the FICF 
in two copies. Next, the first data collection was performed (T0). 

The second meeting aimed to discuss the topic of healthy 
eating and physical activity (Map 2) and its relation with glyce-
mic control. At the third meeting, the topic discussed was drug 
treatment and blood glucose monitoring (Map 3). 

At the fourth meeting, a discussion was held with an edu-
cational workshop to evaluate and interpret the blood glucose 
values obtained so far, behaviors related to these values and their 
relationship with diet, physical activity, and medication. The fifth 
and last meeting was to carry out the second data collection (T12). 

Educational interventions through telephone contact were 
made through a specific protocol, developed by the researchers 
and based on a clinical trial(12), according to the topics addressed 
in the group meetings. The protocol was structured in order to 
standardize all the information: goal of the connection, verifica-
tion of behavioral changes, development of the specific theme, 
and doubts of participants. Telephone calls were monthly and 

interspersed with the group meetings, with an average duration 
of 20 minutes and aimed to motivate the person to report their 
doubts, as well as to reinforce the themes about CBGFM and care. 

Analysis of results and statistics

The data was double-typed and validated in the MS-Excel program. 
The statistical analysis was performed by program R version 3.4.2. 

To compare the laboratory variable, the Wilcoxon Signal Test 
was used. This is a non-parametric test that makes it possible to 
compare the results of each subject in the two study times. The 
McNemar test is non-parametric and used for paired samples. This 
allowed to evaluate, in a comparative way, each question of the 
CBGFM tool in T0 and T12. The significance level was 5% (α=0.05).

RESULTS

The final sample of the study consisted of 25 people (Figure 1).
Regarding sociodemographic characterization, the sample 

consisted of 14 (56.0%) male participants and 11 (44.0%) female 
participants, with mean age of 60.16 (SD=8.58) years, and mean 
schooling time of 7.06 (SD=5.02) complete years of study. The 
average monthly family income of the study participants was 
2,520.80 (SD=1614.68) reais (reais is the Brazilian currency).

The mean 2DM diagnosis time was 17.28 (SD=8.22) years. It was 
a long time, but consistent with the level of tertiary health care.

Figure 1 – Study sample, Ribeirão Preto,  São Paulo, Brazil, 2018

Population = 210 people

102 people were invited to 
participate in the study

108 perple were not invited to 
participate in the study

43 accepted to 
participated

38 presented 
exclusion criteria

8 did not show up 
for medical return

47 missed follow-up 
at Endocrinology

12 had discharge 
from the sector

36 participants

25 people cluded the study

1 death

1 dyalisis

9 withdrawals

59 refuse 
participate Losses

2 were removed  
by the MMSE

5 did not show up for 
data collection

3 deaths
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after participation in the educational program, with an average 
value of 9.01%, and respective Standard Deviation of 2.15 in T0 
and 1.64 in the T12. When analyzing the HbA1c interval, in the 
two study times, there was variation from 6.30% to 15.10% in T0 
and from 6.20% to 12.30% in T12. Regarding the CBGFM variable, 
in theme 1 there were no significant changes between the two 
times (Table 1).

Table 1 – Performance and frequency of capillary blood glucose self-monitoring (CBGFM) of the studied sample, before and after participation in the 
educational program, Ribeirão Preto, São Paulo, Brazil, 2018

Items Frequency (%) T0 Frequency (%) T12 p value

1 -  Performs capillary blood glucose monitoring
Always 24 (96.0) 23 (92.0) 1.0Sometimes 1 (4.0) 2 (8.0)

5 -  How many days a day does the test
Every day (7 times) 12 (48.0) 14 (56.0)

0.6816

Six times 1 (4.0) 0 (0.0)
Five times 0 (0.0) 1 (4.0)
Alternate days (4 teams) 1 (4.0) 2 (8.0)
Alternate Days (3 times) 6 (24.0) 2 (8.0)
Twice 3 (12.0) 3 (12.0)
Once 2 (8.0) 3 (12.0)

6 -  How many times a day performs the test
Once 6 (24.0) 2 (8.0)

0.0998
Twice 0 (0.0) 6 (24.0)
3 times 3 (12.0) 5 (20.0)
Four times 6 (24.0) 5 (20.0)
Five times 10 (40.0) 7 (28.0)

7 -  Schedules for the test performance
Fasting 24 (96.0) 25 (100) 1.0
Preprandial 20 (80.0) 18 (72.0) 0.6250
Postprandial 20 (80.0) 19 (76.0) 1.0
Before bedtime 15 (60.0) 14 (56.0) 1.0
Dawn 5 (20.0) 4 (16.0) 1.0

Note: p value – McNemar Test.

All 25 (100%) participants used insulin, with an average time of 
7.39 (SD = 6.04) years. The use of oral antidiabetic drugs (OADD) 
was reported by 16 (64%) participants before the educational 
program and 17 (68%) after the educational program. The mean 
duration of OADD use was 14.56 (SD=8.14) years.

In the result concerning assessment of glycemic control, it is 
noteworthy that the mean HbA1c remained the same before and 

Table 2 – Knowledge of the reference standards, registration, and interpretation of results obtained in the capillary blood glucose self-monitoring (CBGFM) 
of the sample studied, before and after participation in the educational program, Ribeirão Preto, São Paulo, Brazil, 2018

Items Frequency (%) T0 Frequency (%) T12 p value

8 -  Values for fasting blood glucose
80 to 130 17 (68) 20 (80.0) 0.5078
Does not know 7 (28.0) 4 (16.0)
Incorrect 1 (4.0) 1 (4.0)

9 -  Values for blood glucose two hours after meals
<180 13 (52.0) 22 (88.0) 0.0039 
Does not know 11 (44.0) 3 (12.0)
Incorrect 1 (4.0) 0 (0.0)

11 – Had guidance on the use of the device
Yes 19 (76.0) 21 (84.0) 0.6875
No 6 (24.0) 4 (16.0)

13 – Had guidance on tests schedules
Yes 14 (56.0) 12 (48.0) 0.7905
No 11 (44.0) 13 (52.0)

15 – Had guidance on tests interpretation
Yes 10 (40.0) 9 (36.0) 1.0
No 15 (60.0) 16 (64.0)

17 -  Interprets the result of capillary blood glucose relating to meals and medicines
Yes 18 (72.0) 25 (100.0) 0.0156
No 7 (28.0) 0 (0.0)

18 -  Every time he/she takes the test. writes in the diary
Yes 21 (84.0) 25 (100.0) 0.1353
No 2 (8.0) 0 (0.0)
Sometimes 2 (8.0) 0 (0.0)

19 -  Receives the inputs by the municipality
Yes 23 (92.0) 24 (96.0) 1.0
No 2 (8.0) 1 (4.0)

Note: p value – McNemar Test.
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Table 3 – Knowledge, prevention, and treatment of hypo and hyperglycemia in the sample studied before and after participation in the educational 
program. Ribeirão Preto, São Paulo, Brazil, 2018

Items Frequency (%) T0 Frequency (%) T12 p value

32 -  Knows what hypoglycemia is
Yes 21 (84.0) 23 (92.0) 0.6250

34 - Conduct in hypoglycemia
Performs the capillary blood glucose test 11 (44.0) 10 (40.0) 1.0
Ingests quick-acting carbohydrates 25 (100.0) 25 (100.0) -
After 15 minutes, check again 4 (16.0) 4 (16.0) 1.0
Seeks medical care 0 (0.00) 0 (0.00) -

35 – Hypoglycemia prevention
Frequently performs capillary blood glucose test 3 (12.0) 5 (20.0) 0.7266
Follows the regular meal plan 20 (80.0) 23 (92.0) 0.3750
Consume protein-rich foods before bed 0 (0.00) 1 (4.0) 1.00
Administers medications correctly 2 (8.0) 6 (24.0) 0.2188
Eats before physical activities 0 (0.00) 3 (12.0) 0.2500
Avoids ingestion of alcoholic beverages 0 (0.00) 4 (16.0) 0.1250
Does not know 1 (4.0) 1(4.0) 1.0

36 – Knows what hyperglycemia is
Yes 23 (92.0) 23 (92.0) 1.0

38 – Conduct in hyperglycemia
Performs the capillary blood glucose test 6 (24.0) 7 (28.0) 1.00
Ingests water 3 (12.0) 9 (36.0) 0.1094
Seeks medical care 4 (16.0) 8 (32.0) 0.2891
Administers prescribed/doctor-guided insulin 11 (44.0) 7 (28.0) 0.2891
Administers insulin on one’s own 1 (4.0) 3 (12.0) 0.5000
Does not do anything 2 (8.0) 2 (8.0) 1.00
Does not know 2 (8.0) 0 (0.00) 0.5000
Checks the medical prescription 0 (0.00) 1 (4.0) 1.00

39 – Hyperglycemia prevention
Often performs the capillary blood glucose test 2 (8.0) 6 (24.0) 0.2891
Follows the regular meal plan 22 (88.0) 23 (92.0) 1.00
Manages medications correctly 1 (4.0) 11 (44.0) 0.0063
Plan for physical activity 2 (8.0) 5 (20.0) 0.3750
Does not know 1 (4.0) 0 (0.00) 1.00

Note: p value – McNemar Test.

The main reason for CBGFM (item 2) was “to monitor blood 
glucose”. In T0, one person reported that he asked the family 
member to perform the test and in T12, two people (item 3). 
Item 4 asks about the reason for not performing the test, but all 
participants answered that they always do or sometimes (data 
not presented in table). 

In item 2, there was an increase in the frequencies of items 
on knowledge of postprandial glucose values and interpretation 
of glycemic values (p <0.005) (Table 2). All participants had a 
glucose meter (item 10).

Participants were questioned about the professional who 
advised how to use the device and the highest frequency of 
responses was “nurse” (item 12). The professional who was most 
frequently referred to in the orientation on test times was “doctor” 
(item 14). In relation to the professional who guided the inter-
pretation of the tests, in T0 the highest frequencies were for the 
“medical” professional and in T12 “other professionals” (item 16).

When questioning participants about the amount of tests that 
can be done in the month, the highest response frequency was 
for the category of 20 to 50 tests (item 20).

For item 3, the questions about “calibration of the tape-code 
glucose meter” (item 21), “verification of the expiration date of 
the reagent tape” (item 22), “tape storage at a suitable location” 
(item 23), “possession of the lancet (pen)” (item 24), “changing the 
lancet’s graduation according to need” (item 25), “handwashing 
before performing CBGFM” (item 29), “performing antisepsis 
with 70% cotton and alcohol before performing puncture” (item 

30) and “finger drying after 70% alcohol antisepsis” (item 31 ) 
presented increased frequencies (p> 0.005). 

The number of participants who shared lancet (pen) decreased 
from 8 (38.1%) to 3 (12.5%) (item 26) with> 0.05 p value.

 The disposal site of lancets (item 27) and tapes (item 28), 
referred more frequently in both study times, was the pet bottle. 

When comparing the items contained in topic # 4 on the 
signs and symptoms of hypoglycemia (item 33), 25 (100%) par-
ticipants reported seizures at T0 and T12. In the question about 
the signs and symptoms of hyperglycemia (item 37) reported 
by participants, the “weakness” symptom presented a statistical 
difference when it was reported in T0 by 5 (20.0%) and in T12 by 
13 (52.0%) people (p <0.005). 

In the question on “hypoglycemia prevention” there was an 
increase for the category “administrates medications correctly” 
(p <0.05) (Table 3).

 
DISCUSSION

The sample studied was composed mostly of elderly adults, 
with low monthly family income and low schooling. This so-
ciodemographic profile reiterates the appropriateness of the 
educational strategy used, since it is a playful, interactive and 
easy to understand tool.

The application of the SE in the group context and telephone 
contact, from the themes developed through Conversation Maps, 
is favorable considering that the beliefs of SE originate from four 
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sources called “Personal Experiences,” “Vicarious Learning,” “Verbal 
Persuasion”, and “Physiological Information”(7). 

In the group meetings, the “Personal Experiences” were re-
inforced by participants’ reports on their abilities for self-care 
practices; “Vicarious Learning” could be strengthened by com-
paring and exchanging experiences among participants; “Verbal 
Persuasion” was mediated by the facilitator and strengthened 
in telephone calls, through verbal encouragement, to persuade 
the person she had to succeed in an activity and to encourage 
her to overcome the challenges; and the fourth source called 
“Physiological Information” was strengthened through support 
to address feelings unfavorable to care as well as increased 
motivation to cope with stressful situations expressed during 
face-to-face meetings and telephone contacts.

Regarding the contribution of the interventions to the HbA1c 
results of the studied sample, no reductions in mean values were 
observed as expected after participation in the educational 
program. The number of educational meetings and the time 
limitation of participants (about one hour) for these meetings, 
due to the fact that they reside in municipalities of the region 
and depend on public transportation for locomotion, may have 
influenced the results of this variable. 

The literature suggests that using CBGFM elements in educa-
tional interventions has the capacity to reduce HbA1c values(13). 
Nevertheless, the time factor is considered essential to obtain 
this result. The number of hours of contact with the health pro-
fessional considered adequate for 1% reduction in HbA1c was, 
on average, 23.6 hours, according to a longitudinal study(14). On 
the other hand, in the present study, contact of participants with 
health professionals, considering telephone contacts, was on 
average 7 hours and 30 minutes.

SE concepts application aimed at minimizing barriers and 
increasing participants’ motivation, but negative experiences 
such as situations in which human beings fail to implement new 
care behaviors can be interpreted as obstacles that are difficult 
to overcome, and have the capacity of limiting the scope of posi-
tive results, based on the personal beliefs of each individual(8).

The studied sample presented expected results in relation to 
CBGFM practice and frequency, with emphasis on the daily fre-
quency of CBGFM. These results are consistent with the modality 
of health care, in which participants of the present study are served. 
People with unstable blood glucose should perform CBGFM more 
frequently daily for adjustment of therapeutic management(15).

As for the most frequent times for CBGFM, both before and 
after participation in the educational program were in descend-
ing order: in “fasting”, “postprandial”, “preprandial” and “before 
bed”. The “dawn” schedule was the least mentioned. The times of 
accomplishment are similar to other studies that identified the 
same pattern of achievement in people with DM(11,16). However, 
it is noted that the needs may vary for each person, depending 
on the type of drug treatment(1).

Regarding the knowledge of fasting values blood glucose, 
the sample presented increase after participating in the edu-
cational program (p> 0.05), as well as an increase in knowledge 
of postprandial blood glucose values (p <0.05). In the present 
study, most of the sample presented knowledge about pre 
and postprandial blood glucose values in the period before the 

educational interventions (T0). This result can be attributed to 
the long diagnosis of the disease and the characteristics of the 
health service, which is a School Hospital, with the development 
of several educational activities by specially health professionals 
and undergraduate and graduate students.

National studies carried out in the basic health care network showed 
that people with DM do not have knowledge about blood glucose 
values, highlighting the need for specific educational programs for 
CBGFM(17-18). These data suggest the need for investments for CBGFM 
in the primary and secondary health care sectors, with the aim of 
preventing and/or delaying the worsening of the disease, which 
may require specialized treatment in tertiary health care services.

The question of the ability to interpret capillary blood glucose 
results related to meals and medication also improved after edu-
cational interventions (p <0.05). The topics developed in the group 
meetings led to discussions on the glycemic results considering 
the types of foods, their nutrients, glycemic indexes and also on 
types of medication and their respective mechanisms of action.

Reagent tape expiration date verification increased by com-
paring T0 with T12 (p> 0.05). The observation of this item repre-
sents a necessary care to guarantee the reliability of the results 
obtained in CBGFM(19).

The disposal site of lancets and needles, referred by partici-
pants most frequently, in both study times, was the pet bottle. 
Educational reinforcement is needed to change this practice and 
to present the appropriate disposal of these materials in order to 
comply with the recommendations and to provide safe waste(1). 
In this sense, other national studies also obtained similar results 
in relation to the disposal of sharps(20-21). 

Hand washing with soap and water is an essential step for 
infection prevention at the puncture site for CBGFM(22) and was 
reported by 23 (92.0%) people at T0 and 25 (100.0%) at T12. The 
results suggest that people recognize the importance of perform-
ing hand hygiene before performing CBGFM.

When analyzing the behaviors of participants in hypoglycemia 
at both study times, all reported “ingesting fast-acting carbohy-
drates”. The performance of CBGFM to verify hypoglycemia was 
reported by less than half of the sample in the two study times. 
These results suggest that people identify hypoglycemia by signs 
and symptoms. The blood glucose check 15 minutes after the 
intake was reported by four (16.0%) people at both study times.

In situations of hypoglycemia, the correct course involves a 
sequence of steps that includes CBGFM to verify hypoglycemia 
(<70mg/dL)(1). 

Concerning the question about hypoglycemia prevention, the 
highest frequencies were for the category “followed the meal plan 
with regular schedules”, which obtained an increase in frequency 
after the interventions. In the category “frequently performed 
capillary blood glucose” for hypoglycemia prevention, only 11 
(44.0%) people in the T0 and 10 (40.0%) in the T12 responded 
that they performed it. Hypoglycemia prevention involves the 
performance of CBGFM, adjustments in medication, feeding, 
exercise and control of alcohol intake(19).

In the ducts facing the state of hyperglycemia, the increases in 
T12 are highlighted for the category: “Ingests water” and “Seeks 
medical care”. This result suggests that participants understood 
that hyperglycemia may lead to a risk of dehydration(23).
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In the issue on hyperglycemia prevention, there were high 
frequencies in the category “followed the food plan” and there was 
increase after the interventions for “administration of medicines 
correctly” (p<0.05). Few people answered that they performed the 
capillary blood glucose test as a way to prevent hyperglycemia.

Hyperglycemia prevention involves the basic aspects of the 
treatment that should consider the CBGFM, feeding, physical 
exercises and drug therapy(1).

Study limitations

The number of participants was considered an important 
limitation, mainly by type of study and number of variables. 

Contributions to Nursing and Public Health

The study contributed to Nursing in bringing the experience 
of researchers to the development of educational interventions 
using interactive and easily applicable tools, based on the theo-
retical assumptions of the CST in a tertiary health care service. 

 
CONCLUSION

After the participation of people with 2DM in the educational 
program for CBGFM, there were significant increases in knowledge 

of postprandial blood glucose values; interpretation of capillary 
blood glucose as a result of the interaction of diet and medications; 
recognition of the “weakness” symptom for hyperglycemia; and 
administration of medications in a correct way for hyperglycemia 
prevention. Outstanding results were presented, however, without 
statistical significance such as knowledge of the value of fasting 
blood glucose; records of the values obtained in the CBGFM; 
verification of the date of validity of the tapes; hand washing 
before performing CBGFM; and knowledge about hypoglycemia. 
In this sense, all these results may be of clinical relevance in the 
care of the person with DM in CBGFM.

Although HbA1c did not improve immediately after the edu-
cational program, CBGFM’s positive results may contribute to this 
long-term improvement by incorporating new knowledge into 
care gradually and continuously.
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