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Objective: To assess the academic and professional background of school personnel; to assess the
impact of the Diabetes + Support given by School Personnel to Children with Type 1 Diabetes
Program on the school personnel’s knowledge and confidence to support students with type 1
diabetes; to compare their level of knowledge with the academic and professional variables of
the school personnel. Methods: A quasi-experimental pre-test/post-test study design without a
Control Group. Study with a sample of 129 (before intervention – T0) and 113 (after intervention –
T1) pre-school to secondary school personnel from participating schools, with at least one student
with type 1 diabetes. The project was approved by the Ethics Committee of the Portuguese
Ministry of Education. Results: Most school personnel included in the study were teachers
(51.2%). After training, they were more confident than before to support children with type 1 diabetes
(p<0.05). Regarding knowledge levels, the differences between T0 (10.8±2.8; P50=11) and T1
(13.7±2.1; P50=11) were statistically significant (p<0.001). Of the 113 school personnel who
participated in the final assessment, 89 (78.85%) increased their level of knowledge. Conclusion:
The program was effective to enhance knowledge and boost confidence to support students with
diabetes.
Keywords: Diabetes mellitus; Education; Knowledge; Child; Adolescent

❚❚RESUMO

Objetivo: Avaliar a formação acadêmica e profissional dos educadores escolares; avaliar o impacto
do Diabetes + Apoio dado pelo Programa Responsáveis Escolares pelas Crianças com Diabetes
Tipo 1 no nível de conhecimento e de confiança dos educadores escolares, para apoiar os alunos
com diabetes tipo 1; comparar o nível de conhecimento dos educadores escolares com suas
variáveis acadêmicas e profissionais. Métodos: Estudo quasi-experimental, do tipo pré-teste/pósteste sem Grupo Controle, realizado em amostra de 129 (antes da intervenção – T0) e 113 (pósintervenção – T1) educadores escolares, da pré-escola ao ensino secundário, que trabalhavam
em escolas com pelo menos uma criança/jovem com diabetes tipo 1. O projeto foi aprovado pelo
Comitê de Ética do Ministério da Educação de Portugal. Resultados: A maioria dos educadores
escolares incluídos no estudo era professor (51,2%). Após a intervenção, os educadores escolares
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or supervisor must know how to recognise and treat
hypoglycaemia.(1,8,9)

sentiram-se mais confiantes do que antes, para apoiar crianças com
diabetes tipo 1 (p<0,05). Em relação aos níveis de conhecimento,
as diferenças entre T0 (10,8±2,8; P50=11) e T1 (13,7±2,1; P50=11)
foram estatisticamente significantes (p<0,001). Dos 113 educadores
escolares que participaram da avaliação final, 89 (78,85%)
aumentaram seu nível de conhecimento. Conclusão: O programa foi
eficaz para aumentar o conhecimento e a confiança dos educadores
escolares para apoiar as crianças/jovens com diabetes tipo 1.

❚❚OBJECTIVE
To assess the impact of the Diabetes + Support given
by School Personnel to Type 1 Diabetes Children
(DARE+) Program on the school personnel’s knowledge
and confidence levels to support students with type
1 diabetes; to compare their level of knowledge with
the academic and professional variables of the school
personnel.

Descritores: Diabetes mellitus; Educação; Conhecimento; Criança;
Adolescente

❚❚INTRODUCTION
Type 1 diabetes mellitus due to autoimmune b-cell
destruction, usually leading to absolute insulin
deficiency,(1) is one of the most common childhood
endocrine and metabolic diseases.(2) The number of
cases has been increasing globally and, currently, more
than half a million children under the age of 14 are
affected,(3) therefore there is a need to monitor these
children and young people in all aspects of their lives
and, particularly, at school.
Several authors(4,5) have already identified problems
in the support given to type 1 diabetes management in
a school setting, often related to the poor training of
school personnel to deal with diabetes emergencies,
such as hypo- or hyperglycemia episodes. These authors
also identified the absence of individual health plans,
an insufficient number of school nurses or school
staff trained to meet diabetes-related needs, and
the unsuitability of nutritional services or nutritional
information provided to parents by the school, with a
view to planning the required insulin doses.
These children actually need school personnel to
have basic knowledge and competencies to provide a
safe school setting.(6) Parents and the healthcare team
responsible for these children should work together
to provide the school system and other carers with the
information required, so that they can participate fully
and safely in all educational/leisure settings.(7)
To ensure their safety and to provide support to
these diabetic children/young people, schools must be
equipped with a series of policies, namely: if there are
one or more diabetic students, schools must ensure that
at least two members of staff are trained to provide
support; ensure there is an area for diabetes selfcare, including blood glucose monitoring and respect
for their privacy; develop of an individual health plan
for each student that is discussed with the parents, the
school headmaster and personnel; and each teacher
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❚❚METHODS
This study used a pre-test post-test quasi-experimental
design, with no Control Group.
The sample comprised school personnel who
worked with type 1 diabetic children. Of the total of
12 participating schools, 129 school staff members
participated at the beginning of the study (T0) and 113
at the end of the study (T1). The data were collected
from March 2014 to March 2015.
The intervention involved the following stages:
– Since the training of the school personnel was
conducted by school nurses, the first stage of the
project included capacity-building of the latter.
This training lasted 21 hours, over 3 days, with 14
hours focusing on children/adolescents with type 1
diabetes.(9,10)
– Preliminary meeting with the person in charge of
the school cluster to present the objectives and
obtain authorization schedule the intervention.
– DARE+
school
intervention
programme,
encompassing two sessions lasting a total of 6
hours, 1 week apart. Each session included a
theory-based and a practical-based section, and the
topics recommended by national and international
associations were addressed.(1,9,10)
As part of this intervention and to implement the
individual health plan, which comprises the elements
indicated by the American Diabetes Association (ADA)(10)
and Direção Geral da Saúde (DGS) (Health General
Office of the Ministry of Health),(9) a meeting was run
with the parents of children/young people and the school
personnel in charge of providing them with support.
The data were collected via a three-part self-completed
questionnaire:
– Academic and professional background of the school
personnel: profession, academic qualifications, years
of professional experience, years of professional
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–

–

❚❚RESULTS
Given that each in programme and at each school the
intervention involved small groups of personnel, the
choice was made not to ask about the age and the sex of
the participants. The reason for this was two-fold: not
being essential for the study objectives and preventing
the personnel from being identified, because in some
schools only one male member of staff participated.
More than half (51.2%) of the participants were
teachers, of whom 13.6% held a Master’s/graduate
degree and had been working for more than 10 years
at the organization, and had a contract with them
(Table 1).

experience at the institution and type of employment
contract.
Diabetes knowledge questionnaire.(11) This instrument
comprises 17 items with three possible answers
(only one of which is correct) and a fourth option
“Don’t know”.
After receiving authorisation from the authors the
questionnaire was linguistically and culturally validated
in accordance with international guidelines.(12-14)
Internal consistency was also determined by calculating
Cronbach’s alpha, which was recorded as 0.926.
A score of 1 was attributed to the correct answer
and zero to incorrect answers and “Don’t know”
responses. The score can thus fluctuate between
zero and 17 points.
Confidence of school personnel in supporting
students with type 1 diabetes questionnaire.(11) This
scale comprises a 4-point Likert scale with five
possible answers (1 for I completely disagree; 2 for
I disagree; 3 for no opinion; 4 for I agree, and 5 for
I completely agree). The values can fluctuate from
4 to 20, and the higher the value, the greater the
level of confidence to support students with type 1
diabetes.

Table 1. Academic and professional background in the first period (T0)
Academic and professional variables

n (%)

Profession
Operational assistant

42 (32.6)

Teacher

66 (51.2)

Other (monitor, driver, infant teacher, cook)

21 (16.3)

Academic qualifications, years
6

The psychometric characteristics were determined
and a Cronbach’s alpha value of 0.836 calculated.
Construct validity was tested using exploratory
factor analysis with a Varimax rotation with Kaiser
normalization. Only one factor was obtained, which
explains the 67.4% variance. Communality values
fluctuate between 0.670 and 0.714. The Kaiser-MeyerOlkin is 0.799, and Bartlett’s sphericity test value is
200.677 (p<0.001).
Statistical analysis was performed using the (SPSS),
version 21.0 software. Relative and absolute weaknesses
were used for the academic and professional background
of the school personnel.
Spearman correlation (independent test) and Wilcoxon
(paired test) nonparametric statistics were used because
the data did not have a normal distribution (assessed
by the Kolmogorov-Smirnov test). As not all the groups
have an n≥30, the use of the central limit theorem is
not permitted.
A level of significance of 0.05 (p<0.05) was adopted
in inferential analyses.
This research project was approved by the Research
Ethics Committee of the Ministry of Education (Case
no. 0396300001) and an Informed Consent was obtained
from all individual participants enrolled in the study.

15 (12.0)

9

11 (8.8)

12

20 (16.0)

Bachelor’s degree/Degree

62 (49.6)

Master’s/Graduate degree

17 (13.6)

Professional experience, years
<1

7 (5.6)

1-5

17 (13.6)

6-9

22 (17.6)

10-20

39 (31.2)

>20

40 (32.0)

Years at institution
<1

13 (10.2)

1-5

30 (23.6)

6-9

25 (19.7)

10-20

34 (26.8)

>20

25 (19.7)

Employment details
Fixed-term full time contract

108 (83.8)

Permanent contract

2 (1.6)

Part-time contract

10 (7.8)

Other

9 (7.0)

Considering that the higher the value, the greater
the school personnel’s confidence level to support type
1 diabetic students, on average after training (=16.2
±1.3; P50=16), the school personnel perceived their
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The greater the number of years of experience, the
better the level of knowledge was, apart from groups
of professionals with less that 1 year of experience.
Among this group, an increase in the level of knowledge
was not observed (Table 3).

confidence level to be better than before (=9.8±3;
P50=9.8) to support type 1 diabetes children. This
difference was significant (Wilcoxon=-9.536; p<0.001).
Only ten participants did not improve their confidence
level, eight remained the same and two registered
lower values.
Regarding the level of knowledge, it was found
that the differences between T0 (=10.8±2.8; P50=11)
and T1 (=13.7±2.1; P50=11) were significant
(Wilcoxon=-7.914; <0.001) and 89 of the school
personnel increased their level of knowledge. Of the 113
school personnel that participated in the final assessment,
89 (78.85%) increased their level of knowledge.
An analysis of the relation between the level of
knowledge and level of confidence among school
personnel to support type 1 diabetes students before
training showed there was a low, positive and significant
correlation between the two variables (rs=220; p<0.05).
As the level of knowledge increased, so did the level of
confidence to support diabetic children/young people.
After training, the correlation was similarly weak,
negative but not significant (rs=-0.016; p>0.05).
Both before (χ2=11.6; p<0.05) and after (χ2=13.1;
p<0.05) the intervention, the level of knowledge differed
according to academic qualifications. The higher the
academic qualifications, the greater was the personnel’s
level of knowledge regarding type 1 diabetes (Table 2).

Table 3. Application of the Wilcoxon test to the level of knowledge of type 1
diabetes among personnel before and after the intervention, according to years of
professional experience
Before the intervention After the intervention
Years of
professional
Standard
Standard
Median 
Median

experience
deviation
deviation

Before the intervention After the intervention


Standard
Standard
Median 
Median
deviation
deviation

Z

p value

Year 6

9.7

2.5

9

11.9

3.3

13

-2.177 0.029

Year 9

8.0

4.2

10

13.0

1.8

13

-2.613 0.009

Year 12

10.9

2.1

10.5

13.6

1.8

14

-2.899 0.004

Bachelor’s
degree/Further
education

11.4

2.3

12

14.2

1.7

15

-5.831 0.000

Graduate/
11.5
master’s degree

3.0

12

14.6

1.5

15

-2.662 0.008

A division of the sample according to years of
professional experience showed that before the
intervention the level of knowledge was not related
to the number of years of professional experience
(p>0.05). After the intervention, the level of knowledge
(p<0.05) differed according to the number of years of
professional experience.
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p value

<1

10.7

2

11

11.2

3.5

11

-0.816

0.414

1-5

11

2.7

12

12.8

1.9

13

-2.408

0.016

6-9

10.8

2.1

11

14

1.6

14

-3.899

0.000

10-20

10.7

2.6

11

13.9

1.9

14

-4.494

0.000

>20

11.3

2.9

11.5

14.4

1.6

14

-4.582

0.000

❚❚DISCUSSION
When a child with type 1 diabetes is included in a school,
it is important for the institution to orientate and manage
its action plan around two key points: the training of
personnel and the development and application of
the child’s individual health plan.(8-10) This study also
focused on these two key points.
The integration of primary care and hospital
professionals, and cooperation among them, was also
one of the concerns when defining the intervention to be
implemented, as suggested several authors.(9,15) Prior to
the intervention, the school nurses underwent training
involving the multiprofessional pediatric team from a
hospital and the multiprofessional primary care team.
The school nurses participated in the intervention
phase alongside the school personnel. This intervention
lasted 6 hours, a longer number of hours than the 4
hours recommended by the DGS.(9)
All school personnel took part in the intervention,
namely teachers, infant teachers, operational assistants,
drivers, cooks and cultural entertainers, who stated that
diabetes education must target not only teachers but all
staff who interact with children.(9,10)
More than half the sample (63.2%) held higher
education degrees. The same percentage of personnel
had more than 10 years of experience.
In a literature review,(2) most children were found
not to be receiving the necessary care while at school.
Wagner et al.,(16) had already come to this conclusion,
and when analysing 132 school personnel found that
they were not prepared to care for diabetic children/
young people.

Table 2. Application of the Wilcoxon test to the level of knowledge of type
1 diabetes among personnel, before and after the intervention, according to
academic qualifications
Academic
qualifications

χ2

4
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Although the studies by Alnasir(17) and Aycan et
al.,(18) were only conducted with teachers, the findings
confirmed the low level of knowledge of the samples
to support diabetic children. By separating the level
of knowledge into areas, others authors(6) found that
knowledge of symptoms was good, however knowledge
of complications and diabetes management was poor.
Some of these points were included in the DARE+
intervention programme.
If in order to provide proper care, knowledge is
required, and the level of knowledge of the participants
in this study, before the intervention, was 63.7% of
maximum score possible. These values are slightly
higher than those presented in other studies,(17,18) even
though these investigations were conducted only with
a sample of teachers. After the DARE+ programme
intervention, it was found that the level of knowledge
of the school personnel improved, achieving 80.6% of
maximum possible score.
The guidelines from the Direção Geral da Saúde state
that very young children need more care, and schools whose
personnel are unprepared may be at a disadvantage.
Therefore, school nurses need to work in partnership
with children, parents and school personnel to
guarantee that the treatment/monitoring of diabetic
children/young people is fully integrated into the daily
life of the school.(9) The studies show that primary school
personnel are concerned about the administration
of insulin injections and monitoring of blood glucose
values,(19) hence training school personnel optimises the
safety of diabetic children.(19-22)
After the intervention, the school personnel were
more confident than before in supporting children
with type 1 diabetes and the difference was statistically
significant (p<0.01). Other studies(20-22) also showed
enhanced knowledge of school personnel about
caring of type 1 diabetic students achieved through an
education programme.
In contrast, Husband et al.,(11) did not find enhanced
knowledge of teachers, when using a non-interactive
CD-ROM training methodology. They recommended
the use of more active methodologies in the intervention.
These data reinforced the decision in this study to use
active methodologies, with the participation of the
school personnel in drills and case discussions.
Before the intervention, the level of knowledge
was not related to the number of years of professional
experience (p>0.05). Wagner et al.,(16) also found
that school personnel with 10 years of professional
experience, and in contact with diabetic children/
young people were not prepared to care for them.
Participation in the DARE+ intervention programme

led to enhanced level of knowledge of school personnel
(p<0.05). Only the group of professionals with less
than 1 year of experience did not experience a gain in
the level of knowledge.
Both before (χ2=11.6; p<0.05) and after the
intervention, the level of knowledge (χ2=13.1; p<0.05)
differs according to academic qualifications. The higher
the academic qualifications, the greater the level of
knowledge of the personnel about type 1 diabetes.
It is important to emphasize that in all schools an
individual health plan was defined/improved for each
child/young person, allowing them all to have a key
member of staff to support them with diabetes care during
school hours. Although this is considered good practice
and is recommended,(1,8-10,23) it does not represent the
reality, since data from a study conducted by Driscoll et
al.,(22) in the United States, showed that 57% of children
did not have any school personnel in charge of monitoring
their diabetes care during school hours.
Apart from assessing the knowledge and confidence
of school personnel in the short, medium and long term,
it is necessary to assess the effect on children, especially
with regards to quality of life, number of incidents,
quality of academic life, academic performance and
school absenteeism.
It is also necessary to be mindful of the continued
education/training of the nurses that instruct the school
personnel, and also the school personnel themselves,
since they provide direct and immediate care to children
in emergencies.
In this field and because the implementation of
plans involving the key stakeholders is essential, it is
not easy to conduct randomised studies; however, they
are important to validate not only the intervention
programme, but the resources involved in the programme.
The study findings reinforce the need to develop
recommendations and policies to healthcare services,
and particularly school health services to implement
the training of school personnel, since it has been
established that structured actions focusing on the
training of personnel increased their knowledge and
perception of improvement in their response to type 1
diabetic students.
The definition of a structured program with
evaluation, and now with these results, which reinforce
the efficacy of the program, may influence/improve
practices as a standard plan of integrated action is
defined, involving all the key elements: family, students,
team of carers from the speciality field, school health
team and school.
This study contributes to the field of research for
identifying integrated support strategies for children

5

einstein (São Paulo). 2020;18:1-6

Dixe MA, Gordo CM, Catarino HB, Kraus T, Menino EP

and young people with type 1 diabetes. New findings
raise new issues relating to in-school care for students
with type 1 diabetes, and corroborate previous research,
fostering new studies to clarify which strategies work
best in practice among different groups, and in different
circumstances.
The limitations of this study comprise sample size,
recruitment mode and limited geographical location of
the sample. Experimental studies with a Control Group
and with larger and randomized samples are warranted.
Another limitation is there was no follow-up of the
school personnel, or analysis of the impact on gains
in the quality of life of student and family, especially
regarding the major indicators revealing better disease
management and consequently better care for diabetic
children/young people.
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❚❚CONCLUSION
The Diabetes + Support given by School Personnel to
Type 1 Diabetes Children (DARE +) intervention was
effective to enhance knowledge and self-perception of
the preparation of school personnel to support diabetic
children/young people and it is important to highlight
some suggestions and implications for practice and
research.
Carrying out interventions to enhance knowledge and
confidence is important in the short-term. Appropriate
follow-up is, therefore, recommended, in addition to
training and continued support for school personnel
from nurses, thus allowing for constant recycling of
knowledge on the issue.
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