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Aim: To explore how intensive insulin therapy is integrated into the primary school setting, to identify support
strategies in order to inform policy and practice.
Data sources: Articles between 2005 and 2015, children aged 4–12 years.
Review methods: A meta-ethnographic comparative approach, using reciprocal translation and line of argument
synthesis.
Findings: Fourteen studies with qualitative data were included. Seven major metaphors were identified: Oh, it’s
needles, cover your back, worried about safety, great expectations, I’m not a diabetes expert, like everyone else
and working together.
Conclusion: A line of argument and conceptual model was developed from the metaphors and identified;
competent diabetes care, risk management and a sense of normality and understanding as key areas that
required addressing to improve integration of intensive insulin therapy. Collaboration and planning between the
home, health, education and legal systems is also essential.
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Introduction and background

Type 1 diabetes is one of the most common, and fastest
growing, chronic health conditions in childhood. It is esti-
mated that 80 000 children aged less than 15 years
develop Type 1 diabetes worldwide each year.1 Studies
indicate, the annual incidence rate of new cases among
children aged 5–9 years is also rising.1–5 Consequently,
the number of children with diabetes attending primary
school has increased and is likely to escalate even
further. This will add pressure in terms of resources and
planning for the ongoing needs of children, their families,
and education and health systems.
In addition, treatment of Type 1 diabetes has changed

significantly over the past 20 years. Intensive treatment
(four injections or pump therapy) using insulin analogues
has improved glycaemic control without the increased
risk of hypoglycaemia.6 Therefore, the current rec-
ommended treatment regime for children with Type 1
diabetes involves either four daily injections of insulin
or insulin pump therapy.7,8 This intensive insulin
therapy also necessitates blood glucose testing four to
six times per day to guide insulin adjustment and to
detect hypoglycaemia.8

The introduction of intensive diabetes treatment for
children has placed more demands on the primary
school setting (children aged 4–12 years), as insulin and
blood glucose tests are required during the school day.

Young children may face obstacles when they enter the
school system, as generally parents perform diabetes
treatment due to their developmental stage and the com-
plexity of the tasks required.

The rising number of children with Type 1 diabetes in the
younger age groups and the use of intensive insulin therapy
highlight the need for research in this area in order to ensure
that children receive adequate diabetes care at school.

The meta-ethnographic review

Aim
To explore how intensive insulin therapy is integrated into
the primary school setting, to identify support strategies
in order to inform policy and practice.

Design
The qualitative synthesis was conducted in seven phases
following the meta-ethnographic comparative approach
by Noblit et al.9 (Box 1). This method provides a frame-
work to critically and systematically examine qualitative
data to enable an interpretive review.9 It requires inte-
gration and comparison of findings from several studies
to provide a new fuller conceptualization from the per-
spective of the synthesizer,10 which can then inform
nursing practice. To the authors’ knowledge this is the
first qualitative synthesis focusing on intensive insulin
therapy in the primary school setting.
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Box 1. Seven phases of meta-ethnography9

1. Getting started
2. Deciding what is relevant to the initial interest
3. Reading the studies
4. Determining how the studies are related
5. Translating the studies into one another
6. Synthesizing translations
7. Expressing the synthesis

Phase 1: getting started

The first phase involved identifying a research aim that
could be informed by qualitative data and providing a
rationale for the contribution the results will make to the
area of study.11 The aim of this synthesis was: to explore
how intensive insulin therapy is integrated into the
primary school setting to identify support strategies in
order to inform policy and practice. The aim was decided
after conducting a previous literature review and research
study examining diabetes care at primary school.12–14 It is
anticipated that synthesizing the experiences of intensive
insulin therapy in the primary school setting and developing
a theory model will guide health and education systems in
the planning of effective diabetes care at school.

Phase 2: deciding what is relevant to the initial
interest

The next phase involved defining the focus of the syn-
thesis, locating relevant studies, inclusion decisions and
quality appraisal.11

Search methods
The literature search was undertaken by the lead author
(A.M.) and the process is outlined in Figure 1. Search
terms were a combination of the following: diabetes mel-
litus Type 1, diabetes, primary school, diabetes educator,
teachers, parents and insulin. Diabetes educators, tea-
chers and parents were initially used as search terms as
they were most likely to be experienced in the care of dia-
betes at primary school. The search was limited to articles
published between January 2005 and January 2015 as
intensive insulin therapy was more commonly used
during this period.
Titles and abstracts from the database search were

screened and resulted in 20 relevant articles. The full text
of the 20 articles from the database search and 10 articles
from hand searching were then reviewed. Articles were
included if they were published between January 2005
and January 2015, contained qualitative data about
insulin therapy at primary school, involved children in
primary school (aged 4–12 years) or those experienced
with primary school children (parents, school and diabetes
staff). Articles were excluded if they contained quantitative
data only, opinions or reviews (16).

Search outcome
A total of 14 articles were included in the final synthesis
(Table 1). The articles were from the United Kingdom
(6), the United States of America (4), Taiwan (2),
Canada (1) and Australia (1), with a combined sample of
407 participants. Six articles13,15–19 focussed on primary
school and eight articles20–27 included primary and high
school children. A decision was made to include these
mixed articles for the following reasons. Three of the
mixed primary and high school studies20,23,26 described
the experiences of nurses (school or diabetes) and either
discussed challenges of diabetes care that relate to both
primary and high school children or highlighted differ-
ences between the age groups. Similarly Nurmi et al.24

reported general diabetes issues relevant for both
primary and high school. In addition, the vast majority
of participants in Freeborn et al.21 (12/16) and Wilson et
al.27 (70/73) were from the target age group. Data were
easily identified between primary and high school groups
in MacMillan et al.22 and although children were aged
between 7 and 14 years in the Smaldone et al.25 study,
the focus of the research was on parents’ experiences of
adaptation starting from their younger years of diagnosis
(5 years of age). Two articles16,17 reported findings from
the same study and as each had different foci they were
both appropriate for the review. All authors agreed on
the inclusion of the final synthesis articles.

Quality appraisal
In order to evaluate and describe the quality of the studies,
the lead author (A.M.) conducted a quality appraisal of the
articles using criteria described by Atkins et al.11 (Table 2).
Although a number of authors have assessed the quality of
papers included in a synthesis, there are mixed opinions of
its usefulness. Quality appraisal can identify gaps in report-
ing and flaws in interpretation of study findings, which may
impact on the results of the synthesis.11 However, articles
are often not excluded based on quality assessment, as
poorer quality studies tend to contribute less to the syn-
thesis11,28 and poor reporting of methods does not necess-
arily mean poorly conducted research.11 In addition,
published research articles are limited in length depending
on the journal guidelines, which may prohibit a detailed
description of the study method.29

The majority of quality appraisal criteria (11/13) were
evident in the 14 articles in this synthesis (Table 2). The
two areas that were lacking included justification of the
qualitative approach13,15,20–22,27 and description of the
researchers’ role.13,19,24,27 All authors agreed to include
the 14 articles in the final synthesis as most of quality cri-
teria were addressed and the data were considered impor-
tant to the study aim.

Phase 3: reading the studies

Data abstraction and synthesis
The third phase involved becoming familiar with the
included studies by reading and re-reading articles and
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identifying key themes.11 All authors read the synthesis
articles. Noblit et al.9 refer to themes, concepts and
phrases as metaphors. Metaphors from the 14 studies rel-
evant to the synthesis aim were extracted and recorded on
a summary table by the lead author (A.M.). The
summary included primary metaphors (data from
primary research participants) and secondary metaphors
(interpretations from primary study authors).

Phase 4: determining how the studies are related

This phase required a comparison of the study meta-
phors to determine how they were related and to ident-
ify the appropriate form of synthesis.30 On review of
the summary table, three common metaphors
became apparent: diabetes care, risk and knowledge.

These metaphors were used to guide the next stage.
Studies were directly comparable as they discussed
similar issues with integration of intensive insulin
therapy in the school setting. Although studies provided
different perspectives from various participant types,
countries and ages, the findings were generally not in
opposition to each other. Therefore, the appropriate
form of synthesis was considered to be reciprocal trans-
lation (directly comparable) and, in addition, a line of
argument synthesis to create a new conceptual model.

Phase 5: translating the studies into one another

Studies were then translated into one another by compar-
ing metaphors from one article with another to find simi-
larities and differences.11 Articles were organized
according to the participant type: children, parents,

Figure 1 The search process.
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Table 1 Literature summary.

Author/location Aim Method Sample Findings

[1] Alderson
et al.15 United
Kingdom

To investigate the seldom published views of children with
Type 1 diabetes about their condition and ways in which
they share in managing their medical and health care with
adults

Semi-structured
interviews

24 children aged 3–12 years Children had high level of knowledge, understanding and
skill. Key goals to be normal, just get on with life

[2] Boden et al.16

United Kingdom
To examine the concerns of primary school staff working

with children with Type 1 diabetes and their parents, and
relate these concerns to the views of health care
professionals working with school personnel

Semi-structured
interviews

22 teaching staff from 13 primary
schools 5 diabetes nurses

Concern about injecting and BGL testing, reactions of
parents to school decisions, fear

[3] Boden et al.17

United Kingdom
To explore the attitudes of primary school staff in relation to

managing children with diabetes
Concerns about managing a pupil with diabetes:

apprehension and expectations, vulnerability and
accountability, problematic or risky children, the school
environment

[4] Darby20 United
States of
America

To examine the experiences of school nurses caring for
students receiving insulin pump therapy

Semi-structured
interviews

11 school nurses: all experienced
with elementary and/or
middle school students (age
5–14)

Feeling scared, developing trust, knowing your students,
working with Children’s Hospital, teaching and learning,
talking the talk, dealing with pump problems, calculating
challenges

[5] Freeborn
et al.18 United
States of
America

To identify challenges children and youth with Type 1
diabetes encounter from their own perspectives

Focus groups 16 children aged 5–12 years Low blood glucose, self-care activities, feeling different or
alone

[6] Freeborn
et al.21 United
States of
America

To identify school challenges faced by children and
adolescents with Type 1 diabetes mellitus and identify
opportunities for nurse practitioners to provide leadership
and direction to children, adolescents, parents, schools and
communities related to Type 1 diabetes mellitus care and
management

Focus groups 14 mothers and seven fathers of
16 children – Mean age 9.08
years (SD 3.78) 12/16 aged
4–12 years

School personnel, the medical directive plan, the child’s
classmates, school lunches, physical education class

[7] Lin et al.19

Taiwan
To explore the essential structure of mothers’ life experience

when helping 1st–3rd grade children with diabetes make
life adjustments at school

Interviews 12 mothers of 1st–3rd grade
children (7–9 years)

Worrying about the child’s safety, creating a safe
environment, building the child’s self-care abilities,
improving academic achievement, assisting with peer
relationships, normalizing the child’s life

[8] MacMillan
et al.22 United
Kingdom

To explore perceptions of facilitators and barriers to physical
education in youth with Type 1 diabetes and to determine
how schools can help these individuals to be physically
active

Interviews and focus
groups

8 children 7–9 years, 8–12–14
years, 16 parents, 2 drs, 3
dietitians, 4 nurses, 37
teachers

Differences between primary and secondary school, areas
requiring address at all schools, what teachers and
schools can do to help accommodate youth with Type 1
diabetes

[9] Marks et al.13

Australia
To explore the management of Type 1 diabetes in Australian

primary schools (K-yr 2) from the parent’s perspective.
Explore concerns of parents and strategies for
improvement

Questionnaire
including open-
ended questions

66 parents of children in
kindergarten – year 2 ages 4–8
years

Taking an interest, a normal school experience, away from
me in other people’s care, training, training and more
training

[10] Marshall
et al.23 United
Kingdom

To examine the role of nurses in supporting care of children
with diabetes in schools and early years settings

Focus groups and
individual
telephone
interviews

47 nurses involved in delivering
support in schools

Ambiguity and inadequacy of legal and other national
guidance, unpredictability of schools’ responses, practical
problems in establishing support for children’s diabetes
care, limited evidence about effective practice, variations
arising from uncertainties about best practice

[11] Nurmi et al.24

Canada
To explore a parent’s sense of meaning in relation to the

parenting of a child with Type 1 diabetes
Interviews 13 parents of 10 children – age

7–17 years
Being like everyone else, protecting the children

[12] Smaldone
et al.25 United
States of
America

To explore perceptions of psychosocial adaptations in
parenting young children with Type 1 diabetes (T1DM)
from diagnosis through childhood

Interviews 14 parents of 11 children aged
7–14 years

Diagnostic experiences: frustrations, fears and doubts.
Adapting to diabetes. Negotiating developmental
transitions

Continued
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school staff and diabetes staff. Metaphors from the first
article were compared to the second article using the
three categories previously identified as a guide. The syn-
thesis of the two articles was then compared to the next
article and so on. During this process, further metaphors
were identified and refined, with a final total of seven
metaphors: Oh, it’s needles, cover your back, worried
about safety, great expectations, I’m not a diabetes
expert, like everyone else and working together
(Table 3). Interpretation was conducted predominately
by the lead author (A.M.); however, all authors agreed
on the final metaphors. Primary metaphors from the
views of the participants in the original research and sec-
ondary metaphors from the primary study author’s
interpretations are also presented in Table 3. Direct
quotes from participants in the original research are
provided in Boxes 2–8. The superscript numbers in
both Table 3 and Boxes 2–8 refer to the corresponding
article in Table 1. A conceptual model was
developed from these metaphors and will be discussed
in phase 6.

Findings

Oh, it’s needles!
The literature revealed that primary school teachers’ initial
reaction to having a child with diabetes in their class was
emotional.16 These emotions were often related to the use
of needles and included fear, nervousness, panic, terror
and anxiety.16 Diabetes health professionals in two studies
reported teachers’ fear of administering insulin and felt
that some schools adopted an ‘anti-insulin approach’.16,23

Fear frequently resulted in nonparticipation, lack of interest
and unwillingness of the school to assist with diabetes
care.13,16,21 The insulin regime prescribed by the diabetes
team was influenced by the school’s level of involvement.16

Therefore insulin administration may be avoided at school.
When principals were difficult to contact21 the child’s

return to school was delayed. Unwillingness to assistTa
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Table 2 Quality appraisal of articles11.

Question Yes No

1. Is this study qualitative research? Contains qualitative
data

14 0

2. Are the research questions clearly stated? 14 0
3. Is the qualitative approach clearly justified? 8 6
4. Is the approach appropriate for the research question? 14 0
5. Is the study context clearly described? 14 0
6. Is the role of the researcher clearly described? 10 4
7. Is the sampling method clearly described? 14 0
8. Is the sampling strategy appropriate for the research

question?
14 0

9. Is the method of data collection clearly described? 14 0
10. Is the data collection method appropriate to the

research question?
14 0

11. Is the method of analysis clearly described? 14 0
12. Is the analysis appropriate for the research question? 14 0
13. Are the claims made supported by sufficient evidence? 14 0
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Table 3 Summary of concepts and metaphors.

Concepts: synthesis from review
authors (conceptual model
Figure 2)

Primary metaphors: views of research participants in primary studies (quotes: Boxes
2–8) Secondary metaphors: interpretation from primary study authors

Managing risk Oh, it’s needles: Emotional responses to invasive diabetes care from school teachers
and school nurses. Reluctant to assist. Impression that the school didn’t care. Insulin
pump therapy preferred by schools and children. Diabetes nurse’s role is to
negotiate care with schools.1,2,4–6,9,10,13,14

Stigma related to needles – perceive child as ill, not normal. Teacher’s fear is related
to adult–child relations being dangerous or subject to misinterpretation. Nurse’s
role – encourage gradual self-care, assist, educate.2–4,13

Cover your back: Inconsistent legal framework. Risky pupils: risk minimization from
staff. Vulnerability and accountability.2–4,6,10

Lacking consistent approach. School policy reflects an emphasis on illness and control
of insulin. Policy and legislation is inadequate – schools determine what
adjustments are made with no accountability. Nurses need to inform policy
change to protect the health of the child.3,6,10,14

Worried about safety: Hypoglycaemia: school nurses and parents aimed to minimize
risk. Parents questioned competence of teachers. Lack of supervision: poor teacher/
pupil ratios. Under and over reaction.2–9,11–13

The mother’s role of protector and educator aims to provide safety at school. Safety
requires education, adequate staff and ongoing support. Nurses advocate for a
safe school experience.4,5,7,9

Competent diabetes care Great expectations: Expectations of school staff (management plan, administer
insulin, to do everything). Confrontational approach from parents (put staff off,
pressure). Teachers are not nurses (not teachers role, burden, limited support).
School nurses workload too large to focus on diabetes. Expectations of parents
(over-relied on). Diabetes nurse’s role to mediate.2,3,6,8–10,12,13

Health related risks – managed by professionals outside health care area. Role of
primary school is to safeguard and protect children. Diabetes care is assumed
activity for primary school teachers – pseudo mother figure.3,6,10,12,14

I’m not a diabetes expert: School staff lack diabetes knowledge, understanding of
seriousness and unpredictability of diabetes. Gap between medical knowledge and
practical application. School nurses willing to help but lack training, not diabetes
experts. Education and training is important, often provided by parents and
diabetes nurses.1–3,5–9,11–14

Young children are able to self-care beyond usual child development theories. Role
of teachers widely debated – increased training decreases anxiety. Knowledge
needs to be translated into action.1–5,8,9,11,14

Normality and understanding Like everyone else: Diabetes care inconvenient: leaving class, insulin at office excludes
student. Interrupted activities: missing/disrupting meal time or class activity,
feeling different, unable to participate. Normalizing: No special treatment, being
like everyone else, regular kids. Impact on friendships.1–3,5–9,11–14

Mothers build school support to normalize diabetes – accept that injecting insulin is
normal. School view diabetes as a medical condition that is not a regular part of
life. Parents felt this was detrimental to social health of the child. Integration of
diabetes care into education and social aspects is vital, but relies on school
awareness and assistance.3,5–7,9,11,13

Collaboration Working together: The importance of school networks, support systems and
communication (parents and diabetes nurses attended school, requires a whole
school approach, school taking an interest, working in partnership, health care
plan). School nurses felt isolated.2,4,7–10,12,13

Collaboration, communication and continuity are required between parents,
children, school and health professionals. Collaboration requires increased
funding and resources. Diabetes services are ideally positioned to support children
at school – important role of diabetes nurses.1,2,4,7–10,12,13
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with diabetes care created stress for families and gave the
impression that the school did not care or was not inter-
ested.13 Parents expressed that transferring from injec-
tions to an insulin pump relieved some of the stress
from school staff.27

However, school nurses responsible for children using
insulin pump therapy described similar emotions to tea-
chers. Initially, they were scared, intimidated, apprehen-
sive and overwhelmed.20,26 They had no previous
experience with insulin pumps and although they were
nurses, they described the pump as being a ‘scary bird’
with ‘hidden dangers’.20

One study found that the role of diabetes specialist
nurses in integrating insulin therapy into schools was
challenging. Nurses identified the need to negotiate
with head teachers as they determined the level of
cooperation from other staff.23 Nurses appealed to the
school’s moral responsibility and implications for the
child.23 The level and accuracy of diabetes knowledge
held by school staff were often linked to how positively
and promptly they responded.23

Children with diabetes expressed the daily challenge of
testing glucose levels and administering insulin, which
caused pain and inconvenience.18 They also felt that
insulin pumps were easier than injections. Interestingly,
children’s ability and willingness to use needles were not
age related.15 Some very young children aged 4 years
were injecting themselves whilst a number of older chil-
dren (aged 11 years) wanted their mothers to inject.

Box 2. Oh, it’s needles!
‘I think initially it was like, oh, it’s needles, ooh’
(School teacher, UK).2

‘You’ve got an element of nervousness going into
the school, thinking, is this school going to be
happy to do these injections?’ (Diabetes nurse, UK).10

Cover your back
This metaphor outlines concern about the risk for chil-
dren and staff when intensive insulin therapy is used at
school. Teachers spoke of their anxiety when dealing
with the health care needs of someone else’s child, the
reactions of parents and how their actions were open to
external critique and legal investigation.16,17 School
staff were also apprehensive about exposure to and inter-
action with children’s bodies during diabetes care.17,23

Teachers felt it was important to have formalized policies
and procedures for their own self-protection.16,17

However, teachers also understood that effective man-
agement would reduce disruptions in class. They reported
constant surveillance, checking up and chasing of stu-
dents with diabetes in all areas of the school and off-
site trips.16 Teachers thought of children with diabetes
as ‘risky pupils’ and became competent risk managers
over time.17

Diabetes professionals reported teachers’ fear of being
sued and concerns about how their actions stand

legally.17,23 Teachers’ concern about litigation often
occurred due to advice provided by external parties
such as first aid trainers.17 Similar feelings of apprehen-
sion were expressed by school nurses who understood
the seriousness of becoming the sole provider of care
for students on insulin pumps.20 The need to ‘check
and double check’ insulin therapy was emphasized.

Diabetes nurses in the UK stated that the legal and
policy framework was inadequate.23 There was no legal
duty that required school staff to administer or supervise
medication.23 Authority and enforcement to ensure chil-
dren received adequate support was also lacking.
Diabetes care had to be negotiated on a case-by-case
basis with individual schools and support was dependent
on ‘good will’.23 In the USA, federal law mandates
schools to complete a medical directive plan; however,
a number of parents reported that their child did not
have a plan because they did not think it was important
or the school thought it was unnecessary.21

Box 3. Cover your back
‘…you just get accused of all sorts of things that you
do for the good of the child…like some people
would say “oh, you took her out of her lesson, she
should have been in there working, she was perfectly
alright,” but you always err on the side of caution’
(School teacher, UK).2

Worried about safety
Nine studies reported concerns about safety at school.
Starting school was a difficult time for mothers who
worried about the shortage of teachers, lack of care and
physical safety.19 Diabetes professionals were concerned
about teachers’ ability to identify and treat hypoglycae-
mia quickly, particularly in large class sizes.16 Parents
were also concerned about how to negotiate with school
personnel.25 They were worried about the competence
of staff to provide care and found it difficult to entrust
someone else with their child.13,19,24,25 Changes in
school timetables without communication with students
and parents were also a concern.16 Parents wanted to
protect their children from emergencies and often advo-
cated for their needs.13,19,21,24

A number of strategies to improve safety at school were
highlighted. Teachers had emergency documents and
photos at key points within the school.16 Students were
positioned in class to enable easy observation and
access.17 Parents attended special school occasions that
had a lack of predictable structure.13,24 Parents felt that
increased communication enhanced safety at
school.13,19 This was particularly important during the
first few days of school. Mothers insisted on being
involved until their child was capable of handling them-
selves. They set up a support network to safeguard their
child, including staff and peers.19 Some strategies nega-
tively impacted on children’s participation. For
example, physical education teachers who feared

8 Anne Marks et al. Review IDN April–December 2016



hypoglycaemia during activity used excessive caution and
discouraged participation.22

Box 4. Worried about safety
‘I’m concerned that he may fall under the radar
especially when the regular class teacher is absent’
(Parent, Australia).9

Great expectations
In terms of diabetes care at school, the varied expec-
tations of school staff and parents were discussed in a
number of studies. Parents expected school adminis-
tration staff and teachers to assist with developing a dia-
betes management plan.21 A number of parents expected
the school to administer insulin and were upset when they
refused.13 Some parents were frustrated that the school
could not do more to help children in emergencies such
as inject glucagon for hypoglycaemia, possibly due to
fear.24

In contrast, some parents were concerned about the
burden on class teachers who were often given the full
responsibility of care due to lack of support from other
school staff.13 Parents were concerned that teachers
were expected to manage their usual teaching duties
and diabetes care.
Diabetes health professionals expected schools to

accept help and advice and be willing to learn and partici-
pate in diabetes care.16 However, they were aware that
some parents expected the school to do ‘absolutely every-
thing’ and felt that this confrontational approach could
scare staff.16 Diabetes professionals were concerned that
this approach may prevent schools from assisting with
care or developing policies for inclusion of diabetes at
school.16

Teachers expressed that they were ‘expected to wear so
many hats’ and that they were unsure how to prioritize.17

In addition, they felt overloaded and questioned the logis-
tics of caring for children with specialized health-care
needs in the classroom.17 The level of pressure varied
depending on the behaviour, age and personality of the
child.17

Teachers expected parents to be involved in supporting
their child’s diabetes.16 If this support was not provided
there were implications for teachers. Teachers described
these parents as ‘Less engaged’ and ‘Irresponsible’.16

The approach by school staff varied depending on their
role. For example, part-time physical education specialist
teachers felt that only full-time school staff should be
responsible for diabetes care.22

Schools that had nurses on staff also had problems with
providing diabetes care. School nurses discussed how
busy they were with large workloads, which often made
it difficult to provide adequate care.26 One parent
described their frustration when the school nurse
wanted everything written down.25

Box 5. Great expectations
‘Teachers, they train to teach and the sad fact is that
it’s just not diabetes that impinges on their
time…So, I do have sympathy for teachers who are
suddenly asked to give an injection and monitor
blood sugars’ (Diabetes specialist doctor, UK).8

I’m not a diabetes expert
Parents, teachers and diabetes professionals highlighted
the issue of limited training and knowledge of school
staff.22 Diabetes nurses felt that staff lacked basic knowl-
edge about Type 1 diabetes which was influenced by per-
sonal experiences and attitudes.23 Some parents also
stated that the school did not understand the seriousness
of Type 1 diabetes, which impacted on the care pro-
vided.13,21,27 Knowledge of diabetes varied depending
on the type of school staff. For instance, physical edu-
cation specialist teachers were often unaware of students
with medical conditions and had limited communication
with others.22

Teachers reported gaining information from experience
or ‘on the job’ and second-hand knowledge.16 This often
led to confusion about diabetes management and had
serious consequences.22

In addition, parents were concerned when the school
was under- or over-responsive. One parent recalled a
time when staff over-reacted to hypoglycaemia, despite
a clear plan of action being in place.24 Another parent
was concerned about the school’s casual response.22

Teachers reported the disconnect between knowledge
and practice.17 Similar issues were raised for school
nurses, as they expressed their lack of adequate diabetes
training and a sense of incompetence at times.26

Knowledge they acquired during nursing training was
often out of date and did not cover new technology. In
addition, there was a gap between dealing with real-life
situations and education. Often, students were the
experts.15,26

School nurses also expressed their lack of education
and experience with insulin pump therapy.20 However,
they became experts over time, described as a
‘growing up process’.20 Some teachers thought that dia-
betes education from professionals would be useful.22

Teachers reported that formal training and increased
knowledge improved confidence and reduced the
feeling of panic.16

Diabetes nurses provided training for schools;
however, the support they provided varied. Some nurses
provided numerous visits for a newly diagnosed child
until staff were competent and others provided two
visits.23 Parents would then continue to supervise until
the staff could manage on their own. Some nurses pro-
vided annual visits for ongoing education although the
increasing number of children has made this difficult.
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Box 6. I’m not a diabetes expert
‘There is still quite a big jump between knowing the
information to then actually having a child in your
care’ (School teacher, UK).3

Like everyone else
Young children wanted to be accepted as normal and
‘just get on with life’.15 They resented ‘boring diabetes
care’ that interrupted activities15 and were tempted to
avoid the process.18 Children often discussed the inconve-
nience rather than the pain of treatment.15 Missing meal
breaks or other class activities at school were common
complaints.18 One girl was concerned about being
singled out, as she thought that she would lose her
friends because of diabetes.18 Another boy was annoyed
when his friends treated him differently and thought he
needed protection.18 Some children expressed their frus-
tration with other people’s negative attitudes towards dia-
betes that created problems for them, such as a teacher
refusing to take them on an outing.15

Parents and diabetes staff felt strongly that children
should not be treated differently because of diabetes.22

This occurred a number of times due to inappropriate
action of school staff, possibly due to lack of knowledge.
Parents in one study stated that their child missed school
activities including sport, class work and time with
peers.13

One study reported that the location of medication
administration is typically near the school office, often
due to risk minimization by the school.17 However, this
practice prompted peers to question where they were
going and parents are often unhappy with the lack of
classroom integration.17,24 It was noted that some
school staff felt that separating education and medical
needs was beneficial.17

Strategies to increase integration of students with dia-
betes were discussed in the literature. Parents and health
professionals suggested that practical management strat-
egies should not single children out, but ‘subtly keep an
eye on them’.16,24 Reviewing school policy to provide
easy access to equipment and medication was also impor-
tant.16 When children were a little older (8 years) parents
would allow increased independence to try to normalize
their life.19,25 Some parents reported increased indepen-
dence and time with peers when their child moved to
insulin pump therapy.27 Likewise, children on insulin
pumps stated it was easier than injections.18

Box 7. Like everyone else
‘I hate diabetes! Because at school I am doing my
work and then mom takes me away…And it just
sucks when I have to get away from all my
friends…’ (8-year-old boy, USA).5

‘If her teacher is not there, she has to stay home as no
else has been shown how to do sugar tests or knows how
to look for signs (hypoglycaemia)’ (Parent, Australia).9

Working together
Eight studies highlighted the importance of working
together through communication, trust and partnership
to support diabetes care at school. Parents felt at ease
when the school had a positive approach, were coopera-
tive and understanding.13 They felt that staff had a
genuine interest in their child and were appreciative
when the school was willing to learn about diabetes and
support their child.13,25

Teachers expressed the need for parents to be known
and trustworthy before they would assist with insulin
injections.17 Communication between teachers, parents
and students was considered essential for a trusting
relationship and confidence.22 Diabetes nurses commen-
ted that some parents create a feeling of unease
amongst school staff, which may increase the reluctance
of staff to get involved in care.23 When establishing dia-
betes care procedures for schools, diabetes nurses often
acted as mediators between the school staff and
parents.23 Health-care plans were used as a tool to
share information.23

In addition, many school nurses cooperated with
parents and teachers in order to create a supportive
environment and effective diabetes management at
school.20,26 They understood the vital role that
parents played due to the young age of the child
and their lack of total independence. However,
parental involvement with the school often impacted
on employment with some leaving their jobs comple-
tely.13 School nurses often felt isolated. Although they
wanted to work in partnership with diabetes pro-
fessionals, it was difficult to organize.26 This limited
the opportunity for interdisciplinary communication
and education.

Box 8. Working together
‘They (school staff) have made transition to school so
much easier’ (Parent, Australia).9

‘I can’t say that would be a policy I would adopt
with every parent because even though they say “oh
that’s fine”…with some parents you just never
know’ (School teacher, UK).3

Phase 6: synthesizing translations/discussion

This phase involved synthesizing translations by refining
metaphors and creating new concepts and models. This
phase builds on the first level of inference (translation
of cases into one another). A line of argument synthesis
is the second level of inference, which requires construc-
tion of an analogy about relationships between studies,
interpretation and clinical inference about the whole
line of argument.9 The studies described different per-
spectives on intensive insulin therapy integration at
school; therefore arranging metaphors to construct a
line of argument provided a more comprehensive, new
interpretation of issues.30
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A line of argument and conceptual model was devel-
oped from the metaphors, to address the synthesis aim,
primarily by the lead author (A.M.). However, all
authors agreed on the following line of argument; inte-
gration of intensive insulin therapy into the primary
school setting requires competent diabetes care, risk man-
agement and a sense of normality and understanding. In
addition, collaboration and planning between the home,
health, education and legal systems is essential in order
to achieve effective integration.
The four overarching concepts from this line of argu-

ment are illustrated in the conceptual model (Figure 2)
above: (1) competent diabetes care, (2) risk management,
(3) normality and understanding and (4) collaboration. A
discussion of these concepts follows.

Competent diabetes care
Children need competent diabetes care that is integrated
into school routines. Competent care requires education,
support and an appropriate workforce. Planning should
commence early at the time of diagnosis or prior to tran-
sition to school. Parents are often in shock at this time;
therefore education and support from diabetes specialist
staff are essential. School staff also require education
and support. However, as they are not medically
trained or diabetes experts, the focus should be on key
information only, so they are not overwhelmed.16,23

Although diabetes nurses and teachers appear to be the
most significant staff supporting children with diabetes
at school, further exploration of what constitutes an
appropriate workforce in both health and education
systems is warranted.

Risk management
Risk management of diabetes care at school includes sup-
porting legal frameworks, education, training, an appro-
priate workforce and assessment of diabetes care (type of
insulin delivery). The legal implications of assisting with
diabetes care including child protection and medication
errors are concerns. Legal frameworks appear to be
inconsistent, too rigid or non-existent.16,21,23 Therefore,
diabetes care at school is negotiated on an individual
basis, which is challenging for diabetes nurses, parents
and schools.

Although there has been some development in the past
few years, consistent legal frameworks to support young
children who require administration or supervision of
insulin at school are lacking. Disability legislations in
most countries protect the rights of children with diabetes
to access education without discrimination and support
requests for the school to make reasonable adjustments
for diabetes.31–33 However, although diabetes school pol-
icies and care plans are often mandated by legislation,
there are instances when these are not in place.21 In

Figure 2 Integration of intensive insulin therapy conceptual model.
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addition, there is no legal duty that requires non-medical
personnel to administer or supervise medication. When
diabetes teams are considering the appropriate type of
insulin delivery, an assessment of the capability of the
child and the available resources within the home and
school setting is required in order to minimize risk.

Normality and understanding
To create a sense of normality and understanding of dia-
betes at school, it is important to advocate for a wellness
approach,34 reduce stigma, address fear and provide col-
laborative support. Segregation of diabetes care away
from usual school activities and negative attitudes from
school staff and peers suggest that diabetes is seen as an
illness. In comparison, children, parents and diabetes
nurses refer to diabetes as being a normal part of
life.15,22,24 Collaboration between home, health, edu-
cation and legal systems is required to explore integration
of care into usual school routines and enhance normality,
understanding and a wellness approach.

Collaboration
Collaboration between home, health, education and legal
systems is essential for integration of intensive insulin
therapy. Diabetes care that the child receives at home
needs to be transferred to the school setting; therefore
participation from parents is important for successful
transition.13,19,24 As full-time carers, they are the most
familiar with their child’s diabetes. Parents who are con-
sistently engaged with the school enhance the likelihood
of safe, integrated care for their child. However, some
parents sacrifice full-time employment and careers to
provide this level of engagement.13 Often, the increased
time required to coordinate care at the school is due to
lack of alternative resources, for example diabetes
nurses, school nurses or teacher support.
In the health system, diabetes nurses have adopted a

key role in advocating and negotiating diabetes care at
school.23 This role requires a high level of skill, is time
consuming and challenging due to the increase in dia-
betes incidence rates. Young children usually require
assistance from adults due to limited ability to self-care.
In the education system, school teachers are often asked
to take on this role. Due to the invasive nature of diabetes
care (needles for glucose monitoring and insulin deliv-
ery), an emotional reaction of fear and avoidance is
common.16,20,21 Integration of care into the classroom
for an inclusive school experience is recommended for
children with diabetes. However, a teacher’s main role is
to educate, not provide medical care and many lack dia-
betes knowledge and experience.22,23 In addition, they are
expected to cope with a number of other health and be-
havioural conditions in the classroom. Their workloads
do not allow for the medical needs of children that
require supervision or assistance.
School nurses are also under the same workload press-

ures and are not available at all schools, nor are they
employed specifically for diabetes.20,26 They, too, often

lack specialized diabetes knowledge. Although they are
nurses, they are often apprehensive about care and
responsibility.

Collaborative networks with the legal system are
required to develop consistent frameworks and policy in
order to successfully integrate intensive insulin therapy
in the primary school setting.

Conclusion

Intensive insulin therapy has not been well integrated into
the primary school setting and has created issues for chil-
dren, parents, education and diabetes staff. Risk manage-
ment, competent diabetes care, a sense of normality and
understanding and collaboration were identified as key
areas that required addressing to improve integration of
intensive insulin therapy in the primary school setting.
Health and education systems need to advocate for the
development of legal policy to provide consistency and
the provision of an adequate workforce to cope with
the increasing numbers of children with Type 1 diabetes.

Limitations
There are limitations that should be considered when
interpreting the findings of this synthesis. Although an
attempt was made to search a wide number of appropri-
ate databases, relevant articles may be available from
other sources. The data base search was also limited to
articles that were published in English, which may have
excluded valid studies in other languages.

Phase 7: expressing the synthesis

The final phase of the synthesis process involves the dis-
semination of information to appropriate audiences.
The line of argument developed from this synthesis was
expressed using a simple visual conceptual model.
These findings are published in a professional nursing
journal in order to highlight the key issues and contribute
to development of future frameworks necessary for dia-
betes care at school. Synthesis findings have also been
presented at a nursing diabetes conference.

Disclaimer statements

Contributors All authors meet at least one of the follow-
ing criteria and have agreed on the final version:

• Substantial contributions to conception and design,
acquisition of data or analysis and interpretation of
data.

• Drafting the article or revising it critically for impor-
tant intellectual content.

Funding This research received no specific grant from any
funding agency in the public, commercial or not-for-
profit sectors.

Conflict of interest No conflict of interest has been
declared by the authors.

12 Anne Marks et al. Review IDN April–December 2016



References

1. Craig ME, Jefferies C, Dabelea D, Balde N, Seth A, Donaghue KC.
Definition, epidemiology, and classification of diabetes in children and ado-
lescents. Pediatr Diabetes. 2014;15(Suppl. 20):4–17.

2. Australian Institute of Health and Welfare. Incidence of insulin-treated dia-
betes in Australia 2000–2011. Cat. no. CVD 66. Canberra: AIHW; 2014.

3. Australian Institute of Health and Welfare. Prevalence of Type 1 diabetes in
Australian children 2008: diabetes series no. 15. Cat. no. CVD 54. Canberra:
AIHW; 2011.

4. Diabetes Australia. Diabetes map. Available at: http://www.ndss.com.au/
en/Research/Australian-Diabetes-Map/Map/. (accessed Jan 2015).

5. Craig M, Twigg S, Donaghue K, Cheung N, Cameron F, Conn J, et al. Trends
in Type 1 diabetes incidence in the UK in 0-to 14-year-olds and in 15-to 34-
year-olds, 1991–2008. Diab Med. 2011;28(7):811–14.

6. Craig M, Twigg S, Donaghue K, et al. National evidence-based clinical care
guidelines for type 1 diabetes in children, adolescents and adults. Canberra:
Australian Government Department of Health and Ageing; 2011.

7. Svoren BM, Volkening LK, Butler DA, Moreland EC, Anderson BJ, Laffel
LMB. Temporal trends in the treatment of pediatric type 1 diabetes and
impact on acute outcomes. J Pediatr. 2007;150(3):279–85.

8. International Diabetes Federation. Global IDF/ISPAD guideline for diabetes
in childhood and adolescence; 2011. Available at: https://www.ispad.org/sites/
default/files/resources/files/idf-ispad_diabetes_in_childhood_and_adolescen
ce_guidelines_2011_0. pdf.

9. Noblit G, Hare RD. Meta-ethnography: synthesizing qualitative studies.
London: Sage; 1988.

10. Schreiber R, Crooks D, Stern PN. Qualitative meta-analysis. Thousand Oaks,
CA: Sage; 1997.

11. Atkins S, Lewin S, Smith H, Engel M, Fretheim A, Volmink J. Conducting a
meta-ethnography of qualitative literature: lessons learnt. BMC Med Res
Methodol. 2008;8:21. doi:10.1186/1471-2288-8-21.

12. Marks A, Wilson V, Crisp J. The management of type 1 diabetes in Australian
primary schools. Issues Compr Pediatr Nurs. 2014;37(3):168–82.

13. Marks A, Wilson V, Crisp J. Type 1 diabetes in Australian primary schools:
parental concerns and strategies for improvement. Aust. Diabetes Educ. 2014;
17(4):12–8.

14. Marks A, Wilson V, Crisp J. The management of type 1 diabetes in primary
school: review of the literature. Issues Compr Pediatr Nurs. 2013;36(1/
2):98–119.

15. Alderson P, Sutcliffe K, Curtis K. Children as partners with adults in their
medical care. Arch Dis Childhood. 2006;91(4):300–3.

16. Boden S, Lloyd C, Gosden C, Macdougall C, Brown N, Matyka K. The con-
cerns of school staff in caring for children with diabetes in primary school.
Pediatr Diabetes. 2012;13(6):e6–e13.

17. Boden S, Lloyd C, Gosden C, Macdougall C, Brown N, Matyka K. The risk
management of childhood diabetes by primary school teachers. Health Risk
Soc. 2012;14(6):551–64.

18. Freeborn D, Dyches T, Roper S, Mandleco B. Identifying challenges of living
with type 1 diabetes: child and youth perspectives. J Clin Nurs. 2013;
22(13–14):1890–8.

19. Lin H, Mu P, Lee Y. Mothers’ experience supporting life adjustment in chil-
dren with T1DM. West J Nurs Res. 2008;30(1):96–110.

20. Darby W. The experiences of school nurses caring for students receiving con-
tinuous subcutaneous insulin infusion therapy. J School Nurs. 2006;
22(6):336–44.

21. Freeborn D, Loucks C, Dyches T, Roper S, Mandleco B. Addressing school
challenges for children and adolescents with type 1 diabetes: the nurse prac-
titioner’s role. J Nurse Pract. 2013;9(1):11–16.

22. MacMillan F, Kirk A, Mutrie N, Moola F, Robertson K. Supporting
participation in physical education at school in youth with type 1
diabetes: perceptions of teachers, youth with type 1 diabetes, parents and
diabetes professionals. Eur Phys Educ Rev. 2014. Published online May 16:
doi:1356336X14534367.

23. Marshall M, Gidman W, Callery P. Supporting the care of children with dia-
betes in school: a qualitative study of nurses in the UK. Diab Med.2013;
30(7):871–7.

24. Nurmi MA, Stieber-Roger K. Parenting children living with Type 1 diabetes:
a qualitative study. Diabetes Educ. 2012;38(4):530–6.

25. Smaldone A, Ritholz MD. Perceptions of parenting children with type 1
diabetes diagnosed in early childhood. J Pediatr Health Care. 2012;
25(2):87–95.

26. Wang Y-L, Volker DL. Caring for students with type 1 diabetes: school
nurses’ experiences. J School Nurs. 2013;29(1):31–38.

27. Wilson V, Beskine D. Children and young people with type 1 diabetes: mana-
ging at school. J Diabetes Nurs. 2007;11(10):392–8.

28. Munro SA, Lewin SA, Smith HJ, Engel ME, Fretheim A, Volmink J. Patient
adherence to tuberculosis treatment: a systematic review of qualitative
research. PLoS Med. 2007;4(7):1230–45.

29. France EF, Ring N, Thomas R, Noyes J, Maxwell M, Jepson R. A methodo-
logical systematic review of what’s wrong with meta-ethnography reporting.
BMC Med Res Methodol. 2014;14:19. doi:10.1186/1471-2288-14-119.

30. Thorne S, Jensen L, Kearney MH, Noblit G, Sandelowski M. Qualitative
metasynthesis: reflections on methodological orientation and ideological
agenda. Qual Health Res. 2004;14(10):1342–65.

31. Equality and Human Rights Commission. Equality Act 2010. Available at:
http://www.equalityhumanrights.com/legal-and-policy/legislation/equal
ity-act-2010/equality-act-codes-practice-and-technical-guidance. (accessed
Mar 2015).

32. Kaufman FR. Diabetes at school: what a child’s health care team needs to
know about federal disability law. Diabetes Spectrum. 2002;15(1):63–4.

33. Diabetes Australia Victoria. Diabetes and school. Available at: http://www.
diabetesvic.org.au/type-1-diabetes/children-a-adolescents/diabetes-and-
school. (accessed 13 Mar).

34. Jutras S, Morin P, Vinay MC, Roy E, Routhier L. Conception of wellness in
families with a diabetic child. J Health Psychol. 2003;8(5):573–86.

IDN April–December 2016 Review Intensive insulin therapy in primary school 13

http://www.ndss.com.au/en/Research/Australian-Diabetes-Map/Map/
http://www.ndss.com.au/en/Research/Australian-Diabetes-Map/Map/
http://www.ndss.com.au/en/Research/Australian-Diabetes-Map/Map/
http://www.ndss.com.au/en/Research/Australian-Diabetes-Map/Map/
http://www.ndss.com.au/en/Research/Australian-Diabetes-Map/Map/
http://www.ndss.com.au/en/Research/Australian-Diabetes-Map/Map/
http://www.ndss.com.au/en/Research/Australian-Diabetes-Map/Map/
https://www.ispad.org/sites/default/files/resources/files/idf-ispad_diabetes_in_childhood_and_adolescence_guidelines_2011_0. pdf
https://www.ispad.org/sites/default/files/resources/files/idf-ispad_diabetes_in_childhood_and_adolescence_guidelines_2011_0. pdf
https://www.ispad.org/sites/default/files/resources/files/idf-ispad_diabetes_in_childhood_and_adolescence_guidelines_2011_0. pdf
https://www.ispad.org/sites/default/files/resources/files/idf-ispad_diabetes_in_childhood_and_adolescence_guidelines_2011_0. pdf
https://www.ispad.org/sites/default/files/resources/files/idf-ispad_diabetes_in_childhood_and_adolescence_guidelines_2011_0. pdf
https://www.ispad.org/sites/default/files/resources/files/idf-ispad_diabetes_in_childhood_and_adolescence_guidelines_2011_0. pdf
https://www.ispad.org/sites/default/files/resources/files/idf-ispad_diabetes_in_childhood_and_adolescence_guidelines_2011_0. pdf
http://dx.doi.org/10.1186/1471-2288-8-21
http://dx.doi.org/10.1186/1471-2288-8-21
http://dx.doi.org/10.1186/1471-2288-8-21
http://dx.doi.org/1356336X14534367
http://dx.doi.org/1356336X14534367
http://dx.doi.org/10.1186/1471-2288-14-119
http://dx.doi.org/10.1186/1471-2288-14-119
http://dx.doi.org/10.1186/1471-2288-14-119
http://www.equalityhumanrights.com/legal-and-policy/legislation/equality-act-2010/equality-act-codes-practice-and-technical-guidance
http://www.equalityhumanrights.com/legal-and-policy/legislation/equality-act-2010/equality-act-codes-practice-and-technical-guidance
http://www.equalityhumanrights.com/legal-and-policy/legislation/equality-act-2010/equality-act-codes-practice-and-technical-guidance
http://www.equalityhumanrights.com/legal-and-policy/legislation/equality-act-2010/equality-act-codes-practice-and-technical-guidance
http://www.equalityhumanrights.com/legal-and-policy/legislation/equality-act-2010/equality-act-codes-practice-and-technical-guidance
http://www.equalityhumanrights.com/legal-and-policy/legislation/equality-act-2010/equality-act-codes-practice-and-technical-guidance
http://www.diabetesvic.org.au/type-1-diabetes/children-a-adolescents/diabetes-and-school
http://www.diabetesvic.org.au/type-1-diabetes/children-a-adolescents/diabetes-and-school
http://www.diabetesvic.org.au/type-1-diabetes/children-a-adolescents/diabetes-and-school
http://www.diabetesvic.org.au/type-1-diabetes/children-a-adolescents/diabetes-and-school
http://www.diabetesvic.org.au/type-1-diabetes/children-a-adolescents/diabetes-and-school
http://www.diabetesvic.org.au/type-1-diabetes/children-a-adolescents/diabetes-and-school
http://www.diabetesvic.org.au/type-1-diabetes/children-a-adolescents/diabetes-and-school
http://www.diabetesvic.org.au/type-1-diabetes/children-a-adolescents/diabetes-and-school

	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


