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Objective: To evaluate the effectiveness of an educational workshop using games to improve
self-monitoring of blood glucose techniques for school children with type 1 diabetes. Method: A
quasi-experimental study was conducted with school children who attended two outpatient clinics
of a university hospital. Data were collected by systematic observation of the self-monitoring of
blood glucose (SMBG) technique before and after the intervention. Data analysis consisted of
verifying changes while performing the technique, using pre- and post-intervention compliance
rates using statistical tests. The sample consisted of 33 children. Each child participated in one
session; 17 educational workshops were conducted in total. Results: We found an increased
frequency of SMBG, changing lancets, rotation of puncture sites, as well as calibration and
periodic checking of date and time of the glucose meter. Comparisons pre- and post-intervention
showed that the average number of steps in accordance with the SMBG technique increased
from 5.30 to 6.58, whereas the steps “Changing the lancet of the lancing device”, “Pressing the
puncture site” and “Disposing of materials used in a needlestick container” showed statistically
significant differences. Conclusion: The educational workshop was effective, as it improved
children’s performance of the SBMG technique.
Descriptors: Child; Health Education; Blood Glucose Self-Monitoring; Diabetes Mellitus Type 1;
Chronic Disease; Pediatric Nursing.

* Paper extracted from master’s thesis “Educational workshop on glucose monitoring for school children with diabetes mellitus type 1”, presented
to Escola de Enfermagem, Universidade de São Paulo, São Paulo, SP, Brazil.
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Introduction

workshop using games specifically made with diabetes
content was tested. There were four stations with games

Educational activities are among the most relevant

comprising storytelling and puzzles; a bingo game; a

interventions performed by nurses for individuals with

memory game and a board game. All games contained

chronic diseases. Nurses must ensure that educational

questions related to the SMBG technique, e.g., “What

strategies used with children are appropriate to their

must be done before pricking the finger?”, “What is the

developmental stage, helping them incorporate unusual,

name of the device used to measure glycemia?”. The

unpleasant and even painful self-care procedures.
Therefore, teaching these procedures should facilitate the
child’s understanding and acceptance of his/her illness
so that he/she can incorporate the treatment procedures
into his/her daily life more easily. In this scenario,
playful activities are suitable for the teaching-learning
process. When the child is encouraged to discuss selfcare procedures through games in a pleasant, safe and
appropriate environment, he/she is more likely to make
the necessary behavioral changes, thus increasing the
child’s industriousness and self-worth(1). The objective
of this study was to evaluate the effectiveness of an
educational workshop using games with school children
with type 1 diabetes to improve their self-monitoring of
blood glucose (SMBG) techniques.

questions were repeated in different ways in each game
so the children could retain the knowledge more easily.
Children used each station for about 15 minutes, with
another child or alone. They always interacted with
the researcher. To lessen the anxiety of their parents/
guardians due to fasting and its risk of hypoglycemia,
participants were given a diet snack in the last five
minutes of the workshop.
The sample was selected using convenience
sampling: all 36 children aged 6-11 years diagnosed with
T1DM, who attended two Diabetes Outpatient Clinics
of the Endocrinology Service of a university hospital in
Brazil were invited.
The inclusion criteria were:

Different studies have used playful activities as an

a) Being diagnosed with type 1 diabetes for at

educational strategy for self-care or for collecting data in

least one year so that the child had the opportunity to

research. However, most of them use playful strategies in

experience the impact of such diagnosis and incorporate

the teaching-learning process to favor the transmission

new routines into his/her life; b) Not having a diagnosis

of knowledge about the disease or the health problem

of cognitive or sensory disabilities; c) Performing self-

itself, rather than for performing self-care actions(2-7).

monitoring of blood glucose at home; and d) Having

Nevertheless, knowledge alone does not change

the availability to participate in the two data collection

behavior. Despite the vast literature on guidelines and

phases.

recommendations for the inclusion of playful strategies

The exclusion criteria were chronic comorbidities

in childcare, little is known about the empirical results of

requiring a great deal of additional care, such as cystic

such strategies in the teaching-learning process for the

fibrosis and transplant.

management of chronic diseases(4).

Demographic and treatment characteristic variables

Among the chronic diseases affecting children,

were: age, gender, education level, outpatient clinic, time

type 1 diabetes mellitus (T1DM) requires attention for

of diagnosis, age at diagnosis and glycated hemoglobin

its complex treatment. This disease requires specific

(HbA1c) value.

self-care behaviors throughout the patient’s life to
achieve adequate glycemic control(8-9). A child with
type 1 diabetes usually requires intensive treatment
with preprandial blood glucose monitoring, resulting
in numerous daily procedures to check the glycemic
profile and prevent severe hypoglycemia, which is highly
harmful to the nervous system(10-11). Although considered
a simple technique, blood glucose monitoring requires
considerable care to ensure greater accuracy of results
and to reduce the risk of infections. Glucose monitoring
is the first practical self-care action performed by
children with diabetes when they begin their process
towards autonomy in disease management.

Method
The research project adopted a quasi-experimental
approach, in which the effectiveness of an educational

Participating in the educational workshop was the
independent variable. Dependent variables included: a)
Variables concerning the glucose monitoring profile, such
as blood glucose monitoring frequency; frequency of
changing the lancet; rotating fingers used for puncture;
changing the device chip when beginning a new batch
of test strips; periodically checking the correct date
and time settings of the blood glucose meter; and
b) Technical variables regarding the blood glucose
monitoring steps of the procedure:
1) Thoroughly washing hands with soap and water
or with 70% alcohol before pricking the finger;
2) Changing the lancet of the lancing device;
3) Pricking the lateral side of the finger;
4) Not milking the finger tip;
5) Collecting a sufficient amount of blood for the
appropriate glucose reading;
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6) Properly placing the drop of blood on the test strip;

Among the 33 children, 17 (51.5%) were male; ages

7) Pressing the puncture site;

ranged from 6 to 11 years with age-appropriate education.

8) Checking the glycemic test result;

Children’s illness history pre-intervention were:

9) Disposing of materials used in a needlestick

a) Age at diagnosis: The minimum age was 1 year
old and the maximum was 9 years old. Mean

container.

and standard deviation (SD) were 3.7 (1.9)
This study was approved by the local Research

years old and the median was 3 years old.

Ethics Committee. All participants’ parents or guardians

b) Time of diagnosis: The minimum time was

provided written consent, and the children gave their

1 year and the maximum were 10 years. Mean

assent to participate in the study.

and SD were 5.1 (2.4) years and the median

Data collection and educational workshops were

was 5 years.

held in a private room, especially prepared for the

c) Glycated hemoglobin value: The minimum

activity, on the same day of the children’s routine

glycated hemoglobin value (HbA1c – %)* was

follow-up appointment at the outpatient clinic. Data on

6.4% and the maximum was 16.3%. Mean and

characterization and monitoring of blood glucose profile

SD were 9.1% (1.8) and the median was 9.1%.

were collected in individual interviews with children and
their guardians/parents before the educational workshop

According to the Linear Mixed Effects model, the

and after the workshop. Data from the SMBG technique

time of diagnosis showed no association with the number

were collected through observation while the child

of correct steps pre- and post-intervention (p=0.252),

showed how to perform the procedure in two phases:

neither with the number of correct steps independently

immediately before the educational workshop and four to

of pre- or post-intervention (p=0.869).

six weeks after the workshop. To demonstrate the SMBG

On the other hand, we verified an improvement in

procedure, 70% isopropyl alcohol pads were provided

the frequency of self-monitoring of blood glucose after

to the child and he/she was asked to demonstrate how

the intervention, as well as in changing lancets, rotation

he/she performed the SMBG at home with his/her own
glucose meter, strip and lancet device. The researcher
always asked the child to perform the SMBG as it was
done at home and no other orientation was given in that
moment. The child’s technical compliance to perform
each step was assessed by registering: Compliance (C),
when the procedure corresponded to the recommended
standards or Non-compliance (NC).
Data was analyzed with the Statistical Package
for the Social Sciences (SPSS) version 22.0 for
Windows. Compliance rates of each SMBG technique
step correspond to the percentage of children who
performed the step as directed. Associations between
these rates and descriptive variables of the outpatient

of puncture sites, calibration and periodic checking of
date and time settings of the glucose meter.
Before the intervention only 18.2% of the children
performed the SMBG as recommended by guidelines,
which is three to four times a day. After the intervention
this group increased to 27.3%. In addition, the
percentage of children that performed the SMBG once
to twice a day decreased from 6.1% to 3.0%. The group
that performed the SBMG five or more times a day
decreased from 75.7% to 69.7%.
Figure 1 presents the distribution of children
according to the frequency of changing lancets, showing
that the main behavioral change occurred among those
who only sporadically or never changed lancets.

clinic, such as age and education level, were analyzed
according to Generalized Estimating Equations and
Linear Mixed-Effects models. To analyze the pre- and

45.5 45.5
33.3

Pre

Post

36.4

post-intervention compliance rates, McNemar’s test was
used to evaluate each step, and Wilcoxon signed-rank

12.1

15.2

for all steps.

Results
We conducted 17 educational workshops using
games with 36 children, with an average of two children
per workshop. Three children were excluded for not
attending phase two (post-intervention), for a final
sample of 33 participants.
www.eerp.usp.br/rlae
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At least
once a day

At least
once a week

6.1

0.0

Others

Figure 1. Percentage of children according to frequency
of changing the lancet, pre- and post-intervention
(n=33).
* Recommended values for children: HbA1c <7.5%. American Diabetes
Association. Children and Adolescents. Diabetes Care. 2017;40(Suppl.1):
S105-S113.
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Table 1 shows an overall increase in the performance

Figure 2 shows an improvement in all compliance

of all procedures that contribute to the accuracy of blood

rates of the SMBG pre- and post-intervention, except for

glucose test results.

the fourth step (Not milking the finger tip). The overall
compliance rate of the SMBG technique in the pre- and

Table 1. Proportion of school children with type 1

post-intervention periods was 0 (zero), since children did

diabetes mellitus who perform actions/ procedures that

not achieve 100% compliance with all steps.

contribute to the accuracy of blood glucose test results

We also observed an improvement in compliance

(n=33). São Paulo, SP, Brazil, 2015

rates when children were analyzed according to age and

PrePostIntervention Intervention

Practices
Rotating fingers used for puncture

84.8 %

100 %

Changing the device chip when starting
a new batch of reagents

93.9 %

100 %

Periodically checking the correct date
and time settings of the glucose meter

78.8 %

93.9 %

education level (data not shown). Only the step “Not
milking the finger tip” presented some improvement among
second graders; however, worse results for this step were
found in all other groups, with no significant differences.
In short, the educational workshop using games
was efficient in helping children to perform an additional

The educational workshop was efficient as it

step of the SMBG technique and increase the frequency

changed children’s behavior: one more step was

they changed the lancet and checked the adequacy of

conducted in accordance with the recommendations in

the blood glucose meter settings. Furthermore, we found

the post-intervention period, regardless of the child’s

100% compliance regarding the rotation of the puncture

education level (Table 2).

site and calibration of the glucose meter.

Table 2. Number of steps performed in accordance with the blood glucose monitoring technique and standard deviation
pre- and post-intervention, considering the total number of children and their education level (n=33). São Paulo, SP,
Brazil, 2015
Mean (SD*)
Pre-intervention

Post-intervention

5.3 (1.6)

6.6 (1.2)

First grade

4.5 (1.9)

6.0 (1.2)

Second grade

4.7 (2.5)

7.0 (1.4)

Third grade

4.7 (1.6)

6.2 (2.2)

Fourth grade

6.4 (0.8)

7.0 (1.2)

Fifth grade

5.9 (1.1)

6.6 (0.8)

Sixth grade

4.6 (1.5)

7.0 (1.0)

Total children

p-value
0.001†

Education

Total steps performed in accordance
with the recommendations

0.526‡

*SD: Standard Deviation; †Wilcoxon Signed-Rank Test; ‡Linear Mixed Effects Model.

100,0
90,0
80,0

97.0%

90.9%
78.8%

70,0

81.8%

50,0

36.4%

40,0
30,0
20,0

p=0.004
87.9%

60.6%

57.6%
42.4%
30.3%
9.1%
3.0%

10,0
0,0

84.8%

97.0%
90.9%
81.8%

p=0.05

p=0.021
60.6%

60,0

97.0%

1*

2†

5ll
6¶
3‡
4§
7**
Steps of the Blood Glucose Monitoring Technique
Pre-Workshop

8††

9‡‡

Post-Workshop

Caption: 1* Thoroughly washing hands with soap and water or 70% alcohol before pricking the finger; 2† Changing the lancet of the lancing device;
3‡ Pricking the lateral side of the finger; 4§ Not milking the finger tip; 5|| Collecting a sufficient amount of blood for the blood glucose reading; 6¶ Properly
placing the drop of blood on the test strip; 7** Pressing the puncture site; 8†† Checking the glycemic test result; 9‡‡ Disposing of materials used in a
needlestick container.

Figure 2. Comparison of compliance rates pre- and post-intervention according to the steps of the Blood Glucose
Monitoring Technique
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Discussion

We must highlight that three steps of the technique
presented significant improvement after a single

This study tested the effect of a strategy, the

intervention session: “Changing the lancet”, “Pressing

educational workshop using games, to improve self-care

the puncture site”, and “Disposing of materials in a

practices of school children with T1DM, this disease was

needlestick container”.

considered as an example of a situation in which children

Regarding the “Changing the lancet” step, reusing

need to incorporate unusual, unpleasant and even painful

the lancet is controversial. Lancets are known to be

procedures into their lives. The educational workshop

a disposable single-use material to avoid the risk of

using games was considered by the researchers as a

infections(19), it is also known that repeated use makes

potentially favorable strategy to help children understand

it blunt, which may lead to the child refusing to perform

and accept these procedures.

blood glucose monitoring as pricking the finger becomes

We must highlight that all children enjoyed doing

increasingly painful(20-21). However, in the absence of the

the activities and showed interest in participating. They

product, and considering the low incidence of infections

remained throughout the workshop, interacting with the

described in the puncture site, reusing the lancet is

researcher and the other kids.

acceptable. There are no established recommendations

The mean time of diagnosis shows that most children

regarding reuse, in fact, in some areas of developing

in the study had been living with T1DM for a long time.

countries reusing the lancet is necessary. Therefore,

In this sense, they had already been performing SMBG;

studies are required to regulate its reuse and to assess

therefore, the objective of the study was to evaluate their

the risks and benefits of this practice. Given this

performance and observe possible improvements after

scenario, different orientations are being followed in the

the educational workshop using games.

absence of standardized recommendations(21).

The mean glycated hemoglobin value was

The step “Pressing the puncture site” ensures

high, indicating that control values were above the

homeostasis of the punctured site, thus decreasing the

recommended, which is <7.5%(12). Several factors may

risk of infection, preventing leakage of blood into the

lead to this result, such as non-compliance with the

surrounding tissue, and decreasing pain and sensitivity

SMBG technique, which was also found in this study

on the fingertip(20,22).

(Table 2 and Figure 2)

. Verifying compliance rates for

The step “Disposal of biological waste” presented

self-monitoring, we observed important situations that

significant differences. Patients with type 1 diabetes

may have caused misleading blood glucose test results,

need guidance on how to dispose of materials used in

which in turn led to the incorrect choice of measures for

needle stick containers; this procedure is directly linked

blood glucose control that may have contributed to high

to caring for the environment and society(23-24).

(12-13)

glycated hemoglobin values

.

Improvements were found in the step “Thoroughly

(13)

All children were under intensive treatment

washing hands thoroughly with soap and water or

regimen. Therefore, they were supposed to perform

70% alcohol before pricking the finger”, but with no

blood glucose monitoring three to four times a day,

statistically significant difference. We must highlight that

before the main meals and before sleeping, following the

this procedure has a high impact on the results of blood

recommended steps. Prior to the workshop most children

glucose tests.

conducted the procedure at different frequencies, some

The step “Not milking the finger” had the lowest

more than five times a day, but none was in accordance

compliance rate, and after the interventions results

with the technique. In fact, higher frequencies of SMBG,

were even worse, despite all the guidance to not do

above the recommended standards, may have been the

so. The habit of milking the finger can be found in the

result of the child’s family anxiety

literature(25), but there are no studies investigating the

.

(14-15)

Our results showed a positive effect of the
educational workshop using games on blood glucose

causes for such practice after lancing the finger during
the SMBG.

monitoring: compliance, which was low, with 5.3

Some information that may be relevant to

steps performed on average, increased after a single

understand the effectiveness of the educational

workshop. It is well known that diabetes education

workshop using games was not systematically collected

should be a continuous and long-term process . This

since that was not the focus of the study. Children’s

may explain that inspite of the improvement reported,

behavior during the activities showed that they felt very

compliance remained below the desired level with 6.8

confident when reporting procedures that were not in

steps performed, thus supporting the importance of

accordance with the standards and the reasons for doing

regular educational interventions to ensure better self-

so. For example, regarding the inadequate frequency

care practices(16-18).

to change lancets, most children replied that its reuse

(9)
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was not due to an insufficient quantity of the product,

Pediatr Nurs. [Internet].2015 Jan-Feb [cited Ago 10,

but to obliviousness. Some children also mentioned

2016];41(1):17-22. Available from: https://www.

that they were aware of the need to change it, but that

researchgate.net/publication/272790316_What_is_Like_

they did not understand why they had to do it. Several

to_Be_a_Child_with_Type_1_Diabetes_Mellitus.

parents/guardians also reported that many children
started performing the SMBG spontaneously and more
frequently after the workshop. These facts confirm
the assertion that knowledge alone does not change
behavior, given that the children already knew how to

3. Sposito AMP, Sparapani VC. Pfeifer LI, Lima RAG,
Nascimento LC. Playful Strategies for Data Collection
with Child Cancer Patients: An Integrative Review. Rev
Gaucha Enferm. 2013;34(3):187-95. doi: http://dx.doi.
org/10.1590/S1983-14472013000300024.
4. Pélicand J, Gagnayre R, Sandrin-Berthon B, Aujoulat

properly conduct the procedure. Knowledge does not

I. A Therapeutic Education Programme for Diabetic

guarantee that they will actually do it. Thus, we believe

Children: Recreational, Creative Methods, and Use of

that the workshop achieved its goal as it also mobilized

Puppets. Patient Educ Couns. 2006;60:152-63. doi:

emotional aspects, not only cognitive dimensions.

http://dx.doi.org/10.1016/j.pec.2004.12.007.

The strength of this study was in highlighting

5. Roper SO, Call A, Leishman J, Ratcliffe GC, Mandleco

the positive impact of a single educational session on

BL, Dyches TT, Marshall ES. Type 1 Diabetes: Children

daily behaviors in children’s routine. The small number

and Adolescents’ Knowledge and Questions. J Adv

of participants can be considered a limitation, so
generalizations must be made with precaution. Further
studies are required to identify the number of workshop
sessions that will help children to incorporate the SMBG
technique 100% correctly into their routine. In addition,
it is recommended that future studies examine other

Nurs. 2009;65(8):1705-14. doi: 10.1111/j.13652648.2009.05033.x.
6. Nascimento LC, Amaral MJ, Sparapani VC,
Fonseca LMM, Nunes MDR, Dupas G. Type 1 Diabetes
Mellitus: Evidence from the Literature for Appropriate
Management in Children’s Perspective. Rev Esc Enferm
USP. 2011;45(3):760-5. doi: http://dx.doi.org/10.1590/

indicators of effectiveness, such as the involvement of

S0080-62342011000300031.

children in the educational process.

7. Tilbrook A, Dwyer T, Reid-Searl K, Parson JA.

Conclusion

A review of the literature e The use of interactive
puppet simulation in nursing education and children’s
healthcare. Nurse Educ Pract. 2017;22(1):73-9. doi:

Diabetes education is the most important part of the

https://doi.org/10.1016/j.nepr.2016.12.001

care for children with type 1 diabetes. Pediatric nurses

8. Craig ME, Jefferies C, Dabelea D, Balde N,

are the professionals who take care of the children with

Seth A, Donaghue KC. Definition, Epidemiology, and

diabetes in all scenarios, such as in Pediatric Intensive

Classification of Diabetes in Children and Adolescents.

Care Unit wards and outpatient clinics. In this sense,

Pediatr Diabetes. 2014;15(S20):4-17. doi:10.1111/

these professionals have a great opportunity to provide

pedi.12186.

diabetes education for children and their parents.

9. Lange K, Swift P, Pankowska E, Danne T. Diabetes

This study confirmed that the use of games as an
intervention may be helpful in teaching and improving
compliance for the SMBG technique. This study also shows
the importance of nurses incorporating playful resources
into their child care practices, and that the strategies used

Education in Children and Adolescents. Pediatr Diabetes.
2014 ;15(S20):77-85. doi:10.1111/pedi.12187.
10. Diabetes Control and Complications Trial (DCCT)
Research Group. The effect of intensive treatment
of diabetes on the development and progression of
long-term complications in insulin-dependent diabetes

stimulated the child’s autonomy and proactiveness in his/

mellitus. N Engl J Med. [Internet]1993[cited Ago 10,

her self-care. Additionally, the game intervention can be

2016];329(14):977-86. Available from: http://www.

applied to other chronic diseases, especially those that

nejm.org/doi/pdf/10.1056/NEJM199309303291401.

require daily self-care practices, such as asthma with its

11. Ly TT, Maahs DM, Rewers A, Dunger D, Oduwole A,

use of inhalers or the peak flow meter.

Jones TW. Assessment and Management of Hypoglycemia
in Children and Adolescents with Diabetes. Pediatr
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