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The number of children with type 1 diabetes is rising, and these children must manage their diabetes during the day
while in kindergarten or school. A total of 678 German kindergarten and school teachers (89% female) attended a
structured training program for supporting children with type 1 diabetes in their diabetes management. The teachers
completed questionnaires on their overall self-perception of their ability to handle diabetes and institutional factors
supporting children with type 1 diabetes. Of these teachers, 251 who were currently working with a child with type 1
diabetes provided further insight into the experiences of children with diabetes in school and kindergarten. Teachers
reported deficits in three areas: knowledge about diabetes and diabetes management, institutional support, and
communication with parents and health professionals. On average, they gave themselves only fair ratings on both their
knowledge about diabetes (3.60 = 1.10 on a 5-point scale) and their ability to assist children with their diabetes
management (3.67 £ 1.09). Whereas general information about supporting children with type 1 diabetes seemed to
have been provided by almost half of the institutions (43%), specific school policies for sports (30%), extracurricular
activities such as field trips (20%), or activities including sleepovers (16%) were rare. Poor communication between
teachers, parents, and health professionals was reported. These deficits indicated by kindergarten and school
teachers underline the importance of structured trainings and written policies on type 1 diabetes to improve the status
of children with type 1 diabetes in school and kindergarten.

Type 1 diabetes is one of the most common chronic health
conditions in children. In Germany, the prevalence of type 1
diabetes in children aged o-14 years is 0.14%, and pre-
dictions expect an increase in the prevalence rate up to
0.27% by 2026 (1). This trend seems to apply especially to
children <5 years of age (2).

Worldwide, many countries have clear legal guidelines for
supporting chronically ill children in the education system,
and especially those with diabetes (3). In Germany, there are
anti-discrimination laws, but many federal states lack explicit
legal guidelines on how to support children with type 1 di-
abetes in kindergarten and school. Hereby, “kindergarten”
refers to the German preschool educational institution, in-
cluding children 3-5 years of age. Rhineland-Palatinate is one
state that provides a clear legal framework to guide the in-
tegration of children with type 1 diabetes in kindergarten and
school (4).

Children with type 1 diabetes in kindergarten and school

need to manage their diabetes throughout the day. This
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means checking their blood glucose levels multiple times
each day, potentially administering insulin in the case of a
high glucose reading, and eating a snack when the glucose
level is low (5). Young children in particular depend on their
teachers’ support (6,7).

Diabetes management for children in kindergarten and
school and the growing effort to facilitate integration of
chronically ill children in these institutions are challenging
for the teachers who need to be able to support these
children. Recent reviews, however, have found a substantial
lack of knowledge in teachers regarding the adequate
management of diabetes in school settings (8-10). Teachers
themselves have expressed their need to know more about
diabetes and to receive training in supporting children’s
diabetes management (11-13). Yet, in Germany, there is no
implemented training of teachers in caring for children with
type I diabetes (14,15). In line with teachers’ self-evaluation,
parents and children also want teachers to be more knowl-
edgeable about diabetes (3,16-18).
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Teacher knowledge seems to be an important prerequisite
for practically supporting children in kindergarten and
school. Providing teachers with adequate knowledge about
diabetes and its consequences was found to correspond to
increased teacher competence in supporting children in
their diabetes management (15). Yet, teachers’ perceptions of
supporting children with type 1 diabetes in kindergarten or
school have been investigated only in an Egyptian study (19).
These teachers indicated having little knowledge about di-
abetes, felt insecure about diabetes management, and re-
ported not having received any kind of training, but further
studies are needed. Meanwhile, children with type 1 diabetes
and their parents say they want help from teachers with
diabetes management tasks such as assessing low blood
glucose levels (20,21).

Both the German Diabetes Society (22) and the American
Diabetes Association (23) have highly recommended
comprehensive information and training for kindergarten
and school personnel, as well as the implementation of
related school policies. These school policies should cover
appropriate response to and management of hypoglycemia
and hyperglycemia, enabling and supporting diabetes
management in kindergarten and school, allowing for
children to participate in physical activities, and the es-
tablishment of emergency plans (5).

In Germany, diabetologists are strongly advised to pro-
vide institutions with such individualized plans (5). One
way to enable teachers to ably assist children in kin-
dergarten and school is to provide them with written
instructions on what to do when hypoglycemic episodes
occur (6) and how to help integrate children with type 1
diabetes in educational settings (24,25). Another way
could be to employ school nurses. However, in Germany,
this option is rare (3). Additionally, regular contact be-
tween teachers and parents might further enhance
teachers’ knowledge (6,10,26—29). However, 18% of Swedish
parents of children with type 1 diabetes reported having no
contact at all with school staff (18), thus hindering com-
munication and, subsequently, adequate support. The extent
of parent-teacher or teacher-physician communication in
Germany is unknown, even though it appears to be highly
relevant for children with type 1 diabetes.

In summary, a lack of adequate training and appropriate
information for teachers and unsatisfactory communication
between teachers and parents were found to be the main
barriers to adequate support of children with type 1 diabetes
in kindergarten and school (27). Although schools could
provide valuable resources in supporting children with type 1
diabetes, this seems to be a neglected area of research.
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To date, there are no available data on the status of children
with type 1 diabetes in Germany from the teachers’ per-
spective. Thus, the aim of this study was to provide insight
on teachers’ perspectives of children’s experiences with
their diabetes in German kindergartens and schools. After
the summary of study results, possible ways to improve
children’s experiences in kindergarten and school are

addressed.

Research Design and Methods

Between 2015 and 2017, 41 structured 1-day trainings for
teachers took place in the federal state of Rhineland-
Palatinate in Germany to facilitate support of children
with type 1 diabetes at school. Teachers could apply to these
seminars regardless of whether they had a child with type 1
diabetes in their group or class.

In total, 678 teachers participated in the seminars (mean
age 41.I3 * 10.6 years, range 19—63 years). Most of the
teachers (534, or 78.7%) were female, 68 (10.0%) were male,
and sex was not specified for 76 (11.2%). The majority of the
teachers worked in kindergartens (n = 265, 39.1%) and
primary schools (n = 205, 30.2%), and 14.6% (n = 99) were
secondary school teachers. A substantial percentage of
participants did not report their affiliation (16.1%, n = 109).
Teachers reported an average work experience of 14 *
10.62 years (range 0—43 years).

Of the participating teachers, 56% had never worked with a
child with type 1 diabetes before. Of the teachers who had
worked with at least one child with type 1 diabetes, on
average, they had worked for 1 year with such a child (SD
2.35 years, range 0—22 years). The average number of
children with type 1 diabetes that teachers had worked with
was 0.85 £ 141 (range 0-15). Four teachers who were em-
ployees of a specialized boarding school and had worked
with up to 100 children with type 1 diabetes were excluded
from the analyses.

To assess current support for children with type 1 diabetes in
kindergartens and schools, teachers were asked to complete
questionnaires before the seminars (Table 1). The question-
naires covered their general self-perceived competence in the
context of diabetes, specific skills in diabetes management,
institutional support, and information about the child or
children with type 1 diabetes in the teachers’ classes. These
questionnaires were developed after a literature review and
then discussed with medical professionals with diabetes ex-
pertise. Responses were given either on a dichotomous scale
(yes/no), on a 5-point Likert scale (response format depended
on the items, either ranging from 1 [agree completely] to 5 [do
not agree at all] or, like German school grades, from 1 [very
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TABLE 1 Questionnaire

Below you will find some questions about you and the child’s type 1 diabetes.

GUTZWEILER ET AL.

Very good Good Satisfactory Fair Poor
1. How would you rate your knowledge about diabetes? 1 2 3 4 5
2. How would you rate your ability to handle diabetes? 1 2 3 4 5
3. How would you rate your knowledge about the biological basis 1 2 3 4 5
of diabetes?
4. How would you rate your ability to recognize symptoms of low 1 2 3 4 5
blood glucose levels?
Agree completely Do not agree at all
5. | know whom to call when | have questions. 1 2 3 4 5
6. | feel safe handling diabetes. 1 2 3 4 5
7. | feel safe calculating the right amount of insulin. 1 2 3 4 5
8. | feel safe supporting the child administering his/her insulin. 1 2 3 4 5
9. | always carry some juice or snacks with me in case of low blood 1 2 3 4 5
glucose levels.
10. 1 feel confident having a child with type 1 diabetes in my group 1 2 3 4 5
during field trips.
11.1 took a child with diabetes on field trips during the last O Yes U No
6 months.
12.1 feel confident having a child with type 1 diabetes in my group 1 2 3 4 5
during activities, including a sleepover.
13.1 communicate with parents to meet medical needs. 1 2 3 4 5
14.1 communicate with physicians for problems. Q Yes 0 No
15. How would you rate your experience working with children with type 1 diabetes? 4 Very good
Q Good
U Satisfactory
Q4 Bad
U Very bad
Below you will find some questions about the institution you work in.
1. Are there written instructions to deal with diabetes? U Yes U No
2. Are there specific policies for physical education activities? Qa Yes 3 No
3. Are there specific policies for field trips? U Yes 4 No
4. Are there specific policies for activities with sleepovers? O Yes 0 No
5. Is there glucose or juice available in class, gym, and school office? U Yes 4 No
6. Are physical education teachers able to recognize a hypoglycemic episode? Q Yes Q No
7. Do you think that more information about type 1 diabetes would improve children’s integration Qa Yes 3 No
at school?
8. Should the other teachers receive this information? Q4 Yes 4 No
9. Should the other children in class receive this information? U Yes U No
10. If the child could not do an exam, was there another opportunity for him/her to do it? U Yes d No
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< CONTINUED FROM P. 203
TABLE 1 Questionnaire

Below you will find some questions about the child with diabetes you care for.

1. Does the child require glucose monitoring at school? O Yes 4 No
. Does the child calculate his/her amount of insulin? U Yes Q No
Q4 Yes 4 No

2
3. Does the child need insulin administration at school?
4

. If it is needed, who helps the child perform glucose monitoring?

U Child performs this him- or herself
O Teacher
U Other:

5. If it is needed, who helps the child calculate his/her amount of insulin?

Q Child calculates this him- or herself
U Teacher
Q Other:

6. If it is needed, who helps the child administer his/her insulin?

U Child administers insulin him- or herself
Q Teacher
Q Other:

7. Has the child ever experienced a hypoglycemic episode before or during an exam?

good] to 5 [poor]). Some items about the child’s diabetes
management were multiple-choice questions.

For the rating of self-perceived competence in the context of
diabetes, the responses of all participants were considered.
If several teachers of one child took part, the answers of
only one teacher were included, resulting in a reduced
sample of 251 teachers. This was the case with the items
related to children’s diabetes management (Table 2) and
institutional support (Table 3).

Significance of mean differences was analyzed using t tests,
and effect sizes were computed using Cohen’s d (30). An
effect size of 0.2 is considered a small effect, 0.5 a medium
effect, and 0.8 a strong effect (30). Significance levels were
set at P <0.05.

Results

Overall Self-Perception of Competence in the Context
of Diabetes

Teachers who had a child with type 1 diabetes in their class
reported knowing significantly more about diabetes, its
underlying biological mechanisms, and diabetes manage-
ment compared with teachers with no child with type 1
diabetes in their class. Compared with those without a child
in their class, teachers with a child with type 1 diabetes felt
significantly more able to recognize symptoms of low blood
glucose. Table 4 presents teachers’ self-rated competence in
different aspects of diabetes and diabetes management.
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d Yes 3 No

Specific Skills Supporting Children With Diabetes

Teachers indicated that, when dealing with diabetes, they
felt insecure when performing concrete steps in diabetes
management. These included helping the child calculate
the necessary dose of insulin (mean score 4.17 * 1.18) and
administering insulin (mean score 3.68 * 1.32). Results on
including children with type 1 diabetes in school activities
are reported in Table 5.

We then examined teacher-parent-physician communication.
Teachers somewhat agreed on knowing whom to call when
questions arose (mean score 2.44 * 1.24). To meet medical
needs, teachers reported sometimes communicating with
parents (mean score 2.98 * 1.46). One in four teachers (26.4%
of the 545 teachers who replied to this question) reported
communicating with physicians in the event of problems.

Caring for Children With Type 1 Diabetes

Teachers’ ratings about children’s diabetes management
and experiences at school are presented in Table 2. Teachers
indicated that a majority of children with type 1 diabetes in
their class required diabetes management in school (e.g.,
monitoring their glucose levels and administering insulin).
If help was needed and a child was not able to handle this
diabetes management, teachers reported being the first contact
person to support children with their diabetes management.
Overall, teachers rated the integration of children with type 1
diabetes between very good and good (mean score 1.64 = 0.71).
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TABLE 2 Teachers’ Ratings About the Child’s

Diabetes Management and Experiences at School

Item Response (%)

Does the child require glucose monitoring at school?

Yes 77.39
No 22.61
Does the child calculate his/her amount of insulin?
Yes 34.75
No 65.25
Does the child need insulin administration at school?
Yes 55.37
No 44.63
If it is needed, who helps the child perform glucose
monitoring?
Child performs this him- or herself 50.00
Teacher 38.50
Other* 11.50
If it is needed, who helps the child calculate his/her
amount of insulin?
Child calculates this him- or herself 28.20
Teacher 37.20
Other* 34.60
If it is needed, who helps the child administer his/her
insulin?
Child administers insulin him- or herself 38.90
Teacher 33.60
Other* 27.50
Has the child ever experienced a hypoglycemic episode
before or during an exam?
Yes 14.20
No 85.80

*Refers to parent, nurse, social or health services provider, or technical
support (e.g., for an insulin pump).

Institutional Support

Table 3 shows teachers’ responses regarding institutional
support for children with type 1 diabetes. They reported
that, in a majority of institutions, written instructions or
guidelines on how to deal with diabetes are lacking.
Teachers stated that specific policies on supporting chil-
dren with type 1 diabetes during activities such as field trips
(20.1%) or activities with sleepovers (15.8%) did exist in a
minority of institutions. Most of the teachers assessed (91%)
stated that their colleagues need further information about
diabetes, and 78% of the teachers indicated that more in-
formation about type 1 diabetes would improve children’s
integration at school.

Discussion

The aim of this study was to gain insight into teachers’
perceptions of children’s experiences with diabetes in
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German kindergartens and schools. Teachers caring for a
child with type 1 diabetes felt more confident in their di-
abetes management skills than those who did not have a
child with diabetes in their class. Nevertheless, the majority
of the teachers reported that they were not very confident
caring for a child with type 1 diabetes. Teachers’ main
concern and a source of great uncertainty was not knowing
what to do in emergencies. This lack of knowledge about
how to handle diabetes-specific emergencies such as epi-
sodes of low or high blood glucose is in line with previous
studies (11,14,31,32).

On average, teachers rated their experiences in working
with children with type 1 diabetes as not satisfactory. They
seem to need practical support and clear guidance when
it comes to supporting children with type 1 diabetes in
managing their disease.

Examining the perspectives of teachers currently work-
ing with a child with type 1 diabetes leads to interesting
insights. For example, about one in three teachers re-
ported helping the child calculate the correct amount of
insulin. This finding seems to be consistent with other
research showing greater teacher involvement with young
children (6,7). However, teachers in our study reported
not feeling competent to calculate the right amount of
insulin. A previous literature review found that similar
insecurity led to parents or health care or social services
providers being called to administer insulin to children
at school (33).

Teachers further indicated that they knew whom to call
when questions about diabetes arose, but they rarely
took advantage of this access to information. In this
study, just 20% of the teachers completely agreed when
asked if they communicate with parents about medical
needs, compared with 80% of teachers in an Ohio study
who reported communicating often or very often with
parents (24). Only a minority (26%) of teachers in this
study reported communicating with physicians. This is in
line with the results from Schwartz et al. (24), who reported
that one-fourth of teachers communicated often or very
often with physicians.

The low percentage of teachers communicating with
parents and physicians in this study might be explained
by either physicians or parents having already provided
sufficient information, reducing the need for further
inquiries. Also, schools might perceive no need to com-
municate with parents and physicians about a child’s
special needs in school. Improved communication re-
garding the amount of information shared, child-specific
care, emergency plans, and regular exchanges among all
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TABLE 3 Teachers’ Responses Regarding Institutional

Support for Children With Type 1 Diabetes

Response (%)

Item Yes No

kindergartens and schools still do not provide information
for their staff on how to support children with type 1
diabetes.

Furthermore, an alarming majority of German institutions
seem to lack specific policies for their employees on how to

Are there written instructions 40.3 59.7 support children with type 1 diabetes in specific situations
to deal with diabetes? . s .
such as extracurricular activities. According to 70% of
Are there specific policies fO; 30.3 69.7 teachers in our study, there are no specific policies for
physical education activities? physical education activities. In the United States, similar
Are there specific policies 20.1 79.9 results were found in the Ohio area, where 80% of teachers
for field trips? reported no existing policies (24).
Are there specific policies for 15.8 84.2 . . .
activities with sleepovers? In Spain, 81% of teachers surveyed thought information
— ] could improve children’s integration at school (16). This is
Is there glucose or juice available 57.9 32.1 imil dv. in which 78% of h houeht th
in class, gym, and school office? similar to our study, in which 78% of teachers thought that
supplying colleagues and classmates with information
Are physical education teachers able 532 468 would be beneficial. Given that a large majority of German
to recognize a hypoglycemic episode? ; ’ ) g _] ty
- - - teachers pointed out the lack of policies with regard to field
Do you think that more information about 79.1 20.9 . 80% R hat include sl 84%
type 1 diabetes would improve children’s trips (80%) or activities that include sleepovers (84%),
integration at school? existing policies seem to be insufficient and should be
For the other teachers 91.4 8.6 improved in collaborations between schools and diabetes
For the other children in class 31.2 68.8
experts.
If the child could not do an exam, was there 93.3 6.7

another opportunity for him/her to do it?

parties (teachers, parents, and physicians) was one of the
recommendations from a recent review on adolescents’
experiences of support with their diabetes management
at school (10) and has been linked to better A1C scores (34).

Specific information or school policies regarding sup-
porting children with type 1 diabetes in general seem to be
more common in German schools (40%), as indicated in the
teachers’ reports, than in, for example, Italy, where only 17%
of teachers reported that their school had specific pre-
cautions to support children with diabetes (25). However,
based on this finding in our study, the majority of German

Strengths and Limitations

The strength of this study was its systematic and structured
approach to capturing the status of children with type 1
diabetes from their teachers’ perspectives. This study not
only described the current situation but also aimed to
provide guidance on how to make improvements and
support teachers, and therefore children with type 1 dia-
betes, in kindergartens and schools.

However, there were limitations that might hinder gen-
eralization of our results. First, we cannot rule out an effect
of selection bias. Both taking part in the training and
taking part in the survey were voluntary; thus, highly
motivated teachers might have been oversampled in this
study, and lower motivation in others might have led to

TABLE 4 Means, SDs, Mean Differences (1), and Effect Sizes (Cohen’s d) of Self-Perceived Competence

Regarding Diabetes of Teachers With and Without Children With Type 1 Diabetes in Their Care

All With Child Without Child
Question Mean (SD) Mean (SD) Mean (SD) t d
How would you rate your. . .
Knowledge about diabetes? 3.60 (1.10) 3.52 (1.08) 3.80 (1.11) 2.96* 0.26
Ability to handle diabetes? 3.67 (1.09) 3.60 (1.07) 3.89 (1.08) 2.714* 0.24
Knowledge about the biological basis of diabetes? 3.52 (1.12) 3.46 (1.09) 3.67 (1.20) 2.148* 0.19
Ability to recognize symptoms of low blood glucose 3.57 (1.09) 3.52 (1.09) 3.70 (1.09) 1.831%** 0.17

levels?

Questions were rated using German school grades: 1 (very good) to 5 (poor). *P <0.01. **P <0.05.
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TABLE 5 Means, SDs, and Levels of Agreement (%) of Teachers Caring for a Child With Type 1 Diabetes

Regarding Dealing With Diabetes (n = 545)

Item Mean SD %

| know whom to call when | have questions. 2.44 1.24

| feel safe handling diabetes. 3.69 1.04

| feel safe calculating the right amount of insulin. 4.17 1.18

| feel safe supporting the child administering his/her insulin. 3.68 1.32

| always carry some juice or snacks with me in case of low 2.65 1.67

blood glucose levels.

| feel confident having a child with type 1 diabetes in my 3.10 1.46

group during field trips.

| took a child with diabetes on field trips during the last 6

months.
Yes (n = 132) 19.1
No (n = 489) 71.0
No answer (n = 68) 9.9

| feel confident having a child with type 1 diabetes in my 3.65 1.39

group during activities including a sleepover.

| communicate with parents to meet medical needs. 2.98 1.46

| communicate with physicians for problems.
Yes (n = 144) 20.9
No (n = 401) 58.2
No answer (n = 144) 20.9

How would you rate your experience working with children 3.53 0.96

with type 1 diabetes?

All rated items were completed on a scale of 1 (agree completely) to 5 (do not agree at all) with the exception of the last item (experience working with

children), which was rated on a scale of 1 (very good) to 5 (very bad).

low response rates on some questions. Also, because of the
voluntary nature of this training, institution-specific at-
tendance rates could not be calculated. Second, our
sample consisted of mainly kindergarten and primary
school teachers (84.5%); thus, secondary school teachers
were not as well represented. Third, the trainings took
place in the federal state of Rhineland-Palatinate. In
Germany; it is the federal state’s responsibility to oversee
education; hence, our ability to draw conclusions about
the experience of German children with type 1 diabetes in
general were limited. Fourth, assessment of teachers did
not cover factors such as teachers’ employment status or
education level. On the child level, we did not assess in-
formation regarding the ages of the children with diabetes
or the kind of diabetes treatment they received from
teachers.

Implications and Conclusion

In summary, teachers reported a lack of information about
diabetes, inadequate training, and poor communication
among teachers, parents, and physicians. In the context of
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increasing prevalence rates of type 1 diabetes and to im-
prove the status of children with this disease in schools and
kindergartens, several implications can be drawn from this
research.

First, structured trainings for teachers should be empha-
sized. These trainings provide teachers with basic knowl-
edge about diabetes and its consequences as they care for
children with type 1 diabetes in kindergartens and schools.
Trainings should also cover practical instructions on how to
support children with their diabetes management (8) and
should be offered by diabetes specialists such as doctors or
trained nurses to all teachers, including physical education
teachers (10). Because such training is effective in providing
teachers with diabetes-specific knowledge and strength-
ening their overall self-confidence when dealing with type 1
diabetes (16), continuation of existing structured training on
this topic for kindergarten and school teachers is highly
recommended.

In Germany, such trainings lack structural implementation
and secured funding (15). Thus, a strong collaboration
among health professionals, politicians, and members of
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the educational system is required to achieve sustained
success in supporting children with type 1 diabetes in
kindergartens and schools.

Second, written school policies must be implemented in all
kindergartens and schools to ensure appropriate support
and integration of children with type 1 diabetes (22,23).
These policies should include details about adequate di-
abetes management (e.g., the frequency of and circum-
stances in which to perform blood glucose checks,
appropriate times to administer insulin, planning for food
intake and timing of snacks, recognition and management
of symptoms of hypoglycemia and hyperglycemia, emer-
gency plans and contacts, and information about participation
in physical activities). The U.S. (35), Spanish (36), and Austrian
(37) guidelines might serve as good examples.

Third, teachers in this study indicated clear deficits in
communication among teachers, parents, and physicians
compared with other countries. The institution of school
policies that address communication might improve existing
communication and, in the long run, further enhance
children’s integration in kindergartens and schools (29).
School nurses might further improve communication among
parents, institutions, and health care professionals.

Putting all of these recommendations into practice might
have a positive impact on children’s experiences and lead
to better integration of children with type 1 diabetes in
German kindergartens and schools.
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