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Background. Easy accessibility of psychosocial care is recommended for children and adolescents with type 1 diabetes (T1D) and
their families. Objective. The study aimed to evaluate the availability of psychological care and its associations with glycemic
control in centers from the multinational SWEET (Better control in Pediatric and Adolescent diabeteS: Working to crEate
CEnTers of Reference) registry. Subjects. Centers participating in SWEET (n = 112) were invited to complete a structured online
survey, designed for the study, regarding their psychology service. Methods. Linear/logistic regression models adjusted for several
confounders were used to determine the patient’s HbAlc (mmol/mol) and odds ratios (ORs) for diabetic ketoacidosis (DKA) and
severe hypoglycemia (SH) related to survey responses. Results. 76 (68%) centers with relevant data in the SWEET database
responded to the survey. Psychological services were provided in 89% of the centers. The availability of psychological service in
centers was associated with a slightly lower HbAlc of the patients (72 (62-82) vs. 67 (57-78) mmol/mol, p = 0.004) and
significantly lower odds for DKA (1.8 (1.1-2.9), p = 0.027). Conclusions. Most centers from the SWEET registry offered some form


https://orcid.org/0000-0002-9622-4433
https://orcid.org/0000-0002-0128-3255
https://orcid.org/0000-0001-8051-5562
https://orcid.org/0000-0001-7019-278X
https://orcid.org/0000-0003-4445-1519
https://orcid.org/0000-0003-4310-6799
https://orcid.org/0000-0002-0203-7443
https://orcid.org/0000-0002-8435-8039
https://orcid.org/0000-0002-9565-2102
https://orcid.org/0000-0002-0018-6963
mailto:agata.chobot@gmail.com
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2023/8578231

Pediatric Diabetes

of structured psychological care, consistent with the recommendations of easy access to psychosocial care for children and
adolescents with T1D and their families. The main benefit of this psychological care appears to be in the incidence of DKA between
centers. The study data also continues to emphasize the importance of treatment targets in shaping the outcomes of pediatric
diabetes care. These findings should inform health-service planners and the diabetes community of the importance of mental

healthcare in multidisciplinary diabetes teams.

1. Introduction

The International Society for Pediatric and Adolescent
Diabetes (ISPAD) Clinical Practice Consensus Guidelines
(CPCG) notes that “being diagnosed with diabetes in
childhood or adolescence can interfere with the normative
developmental changes and interact with psychological and
social factors in youth and their families. Integrated and
collaborative care is, therefore, necessary” [1]. Therefore, the
ISPAD guidelines recommend easy access to psychosocial
care for children and adolescents with type 1 diabetes (T1D)
and their families [1]. Similar recommendations are also
proposed by other international and national diabetes so-
cieties [2, 3]. These guidelines are based on the scientific
evidence which demonstrates that diabetes impacts nearly all
aspects of an individual’s life [4]. Furthermore, it is shown
that blood glucose values are not only dependent on the
administered amounts of insulin, however, they are also
influenced by numerous psychosocial factors [5-7].

The effectiveness of psychological interventions for
people with diabetes is established with primary research
and meta-analyses reporting benefits resulting from pro-
viding individual patients with psychological care or with
specific interventions [8-11]. To our knowledge, there is
little or no data showing whether the availability of psy-
chological care in the individual diabetes center, is associated
with the treatment outcomes and/or overall wellbeing of the
center’s patients.

Significant and sometimes substantial differences be-
tween pediatric diabetes centers have been shown in the past
[12, 13]. The Hvidoere Study Group confirmed that gender,
age, and family support impacted on the individual vari-
ability of hemoglobin Alc (HbAlc) [14-16]. They then
demonstrated a significant association between the HbAlc
treatment targets reported by the staff and the centers’
HbA Ic results at the patient level [14-16]. The latter result is
replicated in two other studies [17, 18]. The Hvidoere Study
Group also reported that another center-related factor as-
sociated with glycemic control was an effective collaboration
of the multidisciplinary diabetes team members [15].

Although according to the ISPAD CPCG, children,
adolescents, and young people with T1D and their families
should have an easy and individualized access to psycho-
logical care, there is little published data to establish whether
the availability of psychological services in pediatric diabetes
centers is associated with patient outcomes. De Witt and
colleagues [19] reported on a 2011 survey of ISPAD
members in relation to their provision of psychological
support. They reported that psychological care with an in-
tegrated mental health specialist occurred is less than half of
the responding services, with larger centers more likely to

provide integrated psychological services. Therefore, we
decided to explore this question by using the data available
from the multinational SWEET (Better control in Pediatric
and Adolescent diabeteS: Working to crEate CEnTers of
Reference) network and surveying them about their pro-
vision of psychological services [20]. Centers participating in
SWEET, certified as centers of reference and collaborative or
associated centers are required to comply to with a clear
criteria including following the ISPAD CPCG. Centers
upload their data regularly, twice yearly, into a database. In
addition to analyzing the availability of psychological care in
SWEET centers, this study attempted to assess if access or
different psychological service features/elements were as-
sociated with glycemic control.

2. Methods

All centers who participated in the SWEET database in 2020
(n=112; data from the 2019 treatment year) were invited to
complete a structured online 17-item survey (Google Forms,
Google LLC, California, United States) regarding their
psychology service. The survey itself and the study flowchart
are available online (Supplement and Supplementary Fig-
ure 1). Statistical analyzes included only centers with data in
the SWEET database that provided answers to the ques-
tionnaire. Data were extracted from the SWEET database
using the following criteria: 2019 treatment year and patients
with T1D aged <18years. The following data were aggre-
gated for each patient (median for continuous variables and
maximum for binary variables): age, biological sex, age at
diagnosis, body mass index standard deviation score cal-
culated using the World Health Organization reference
values (BMI SDS), daily insulin dose (U/kg), HbAlc (mmol/
mol) and (%), use of insulin pump (CSII), use of continuous
glucose monitoring (CGM; includes both, real-time and
intermittently scanned CGM), history of diabetes ketoaci-
dosis (DKA; DKA at diabetes onset was not taken into
account), and severe hypoglycemia (SH) as well as the
number of self-measurements of blood glucose per day
(SMBG). DKA and SH were presented as binary variables,
and patients with 1 or more DKA or SH episode within the
observation period was considered as patient with DKA or
SH, respectively. Patients with missing data on pump use
were excluded, while missing data on sensor use were
considered as no sensor use. For all the other variables,
missing data were only excluded from all analyses requiring
the respective information. Questionnaire answers were
grouped (detailed data available in the online Supplementary
Data 1) and cross-tables were created.

The centers with available/presence of any psychological
care (referred to further as PsyC centers) offered by a trained
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mental health specialist (MHS), either social worker, psy-
chologist, or psychiatrist were grouped according to their
compliance to the following four additional features of psy-
chological care organization recommended by ISPAD CPCG:
() having a psychologist and a psychiatrist and/or social worker
in the MDT (multidisciplinary diabetes team), (b) offering
psychological care at diabetes diagnosis, (c) annual consultation
with a MHS and additional consultations as needed, and (d)
using standardized psychological screening tools.

2.1. Statistical Analysis. All statistical analyses were gener-
ated using SAS (Statistical Analysis Software, SAS Institute
Inc., Cary, NC, USA) Version 9.4, Built M7, on a Windows
Server 2016 mainframe. Descriptive statistics were per-
formed for all patients and for centers in the treatment year
2019. The results are shown as median with quartiles for
continuous variables and as proportions for binary variables.

To measure associations with HbAlc (mmol/mol) and
odds ratios (ORs) for DKA and SH related to survey re-
sponses, linear/logistic regression models were used. To take
regional differences into account, a random intercept for
regions with an unstructured variance-covariance matrix
and an optimization technique of Newton—Raphson with
ridging was implemented. Regions were defined as follows:
Asia and Middle East+ Africa, North America, South
America, and Australia+New Zealand. All regression
models were implemented for aggregated data of each pa-
tient in 2019 and adjusted for age (categorized: <10 years, 10
to <l4years, and >14years), gender, age at T1D onset
(categorized: <6 years, 6 to <10 years, and >10 years), pump
use (yes/no), number of SMBG (categorized: <4, >4, and
CGM), center size (<500 patients, >500 to <1000 patients,
and >1000 patients), HbAlc target (categorized: <7%, >7%
or <53 mmol/mol, and >53 mmol/mol), and completeness of
documentation defined as data on >50% of patients available
(yes/no). To adjust for multiple comparisons the
Tukey—Kramer method was used.

3. Results

Responses were received from 76 (68%) centers in the
SWEET database (uploaded data for a total of 27,819 sub-
jects) with 52% male, 12.9 (IQR 9.7; 15.5) years old, age at
T1D onset 7.3 (4.1; 10.5), BMI SDS 0.53 (-0.17; 1.25), mean
HbAlc 62 (53; 74) mmol/mol or 7.8 (7.0; 8.9) %, and daily
insulin requirement 0.8 (0.63; 0.98) U/kg. In the centers that
responded to the survey, 45% of patients used CSII and 46%
were current CGM users. In terms of acute complications,
2.4% of patients has experienced at least one DKA and 1.3%
at least one SH episode in the analyzed period (1 year). The
characteristics of patients from these centers are comparable
to that of all T1D pediatric patients from the SWEET registry,
and a detailed comparison is provided in the online Sup-
plementary Table 1.

3.1. Availability and Characteristics of Psychological Care.
Psychological service was offered in 89% of the centers that
responded to our survey. The characteristics of these centers
and those without structured psychological services are
shown in Table 1.

The analysis revealed differences in various aspects of
psychological services depending on the center size. These
are shown in Figure 1. The lack of psychological support and
consultations was more frequent in small than in medium-
sized centers and was not reported by any of the big centers.
A social worker as part of the MDT was present in all big and
majority of small and medium centers. The larger the PsyC
center the more frequently the MHS was providing care
exclusively for patients with diabetes. In large and medium
centers, more often one MHS was responsible for more than
200 patients and families, whereas in small centers more full-
time equivalents (FTE) of MHS per 100 patients were ob-
served. Psychological screening tools are used in a majority
of big centers and approximately a quarter of small and
medium centers.

In 75% of the PsyC centers, psychological services were
fully covered and in the remaining quarter the patients
needed to contribute financially, at least partially for the
psychological consultation.

The documentation of psychological consultations was
integrated into the patients’ medical records in 79% of PsyC
centers. The majority of PsyC centers offered psychological
care/support at TID onset, mostly offering more than one
consultation (31%) or MHS contact adjusted to the patient’s
and the family’s needs (39%). Only a few (6%) reported
having psychological services available at T1D’s first
appearance.

Practices regarding referral to a MHS differed between
centers, and 40% of the centers psychological consultations
took place at the request of the patient or their caregivers,
and in 35% only on the request of the physician. In 25% of
the clinics, the patients had at least one structured psy-
chological consultation a year, with additional appointments
scheduled at patients, physicians, or at other MDT member’s
request. The latter approach was frequently reported by
small and medium centers and predominantly in big centers
(Figure 1). Ongoing psychological services were available in
most PsyC centers (78%), while the remainder offered only
a one-off contact with a MHS. One-third of the PsyC centers
used the structured psychological questionnaire tools to
screen for mental health issues.

3.2. Availability and Features of Psychological Care in Centers
in Terms of Patient Outcomes. Linear regression models
showed that the availability of psychological services in
centers was associated with a slightly lower HbAlc of the
patients (68 vs. 72 mmol/mol, p = 0.004). Having no access
to psychological care was associated with higher odds for
DKA (OR with 95% CI: 1.8 (1.1-2.9), p = 0.027), but was not
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TaBLE 1: Characteristics of centers offering/not offering psychological care.

Centers offering psychological care 68 (89%) Centers with no structured psychological services

centers 26009 (95%) patients 8 (11%) centers 1296 (5%) patients
Region of center N (%):
Europe 41 (60.3) 2 (25.0)
South America 4 (5.9) 0 (0.0)
North America 3 (4.4) 1(12.5)
Australia 5(7.4) 1(12.5)
Asia and Middle East + Africa 15 (22.0) 4 (50.0)
At least 50% of documented patients in
SWEETBASE N (%) 43 (63.2) 3 (37.5)
Center size N (%):
<500 patients 39 (57.4) 6 (75.0)
500-1000 patients 22 (32.4) 2 (25.0)
>1000 patients 7 (10.2) 0 (0.0)
HbAIc target N (%):
6.5% or 48 mmol/mol 10 (14.7) 0 (0.0)
7-7.5% or 53-58 mmol/mol 42 (61.8) 3 (37.5)
>7.5% or >58 mmol/mol 16 (23.5) 5 (62.5)
National guidelines recommend
psychological service N (%) 63 (92.7) 4 (500
National guidelines recommend social 46 (67.7) 3 (37.5)

worker N (%)

For each box in the column, 100% means centers from all regions that, respectively, do or do not, provide psychological care.

100 { 4 d d 8
(@]
v
80 - v o
w
5 4 @
g 60
8 j
5 v “
X (@) v
40
v
v
(@]
20 - v
g 5 = 9 o 5 o0
3 i~/ = ] = S k=)
5 S 5 I = %
T 8 % a8 £
& '8 = § [ § «»
3 5 2
A 2
o
Q
£
=

V¥ <=500 patients
O >500-1000 patients
[d >1000 patients

FIGURE 1: Questionnaire data by center size. Shown are the percentage of centers with <500 (black triangle), >500-1000 (white circle), and
>1000 patients (grey square) providing the following outcomes. PsyC = psychological care was offered, SW = social worker in the healthcare
team, T1D only = mental health specialist only took care of T1D patients, >200 p = mental health specialist took care of >200 patients, FTE
<0.3 = mental health specialists-free time equivalent <0.3/100 patients, consult = at least on consultation at the mental health specialist per
year, and screen = psychological screening tool used.
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related to the rate of SH. Psychological care availability was
associated with a lower BMI SDS (0.53 vs. 0.69, p = 0.018).
Patients in PsyC centers were more likely to use CGM
(OR=2.3(1.9-2.9), p = 0.001) and perform SMBG >4 times
per day (2.0 (1.5-2.8), p = 0.007).

Subsequently, we analyzed the associations of different
features of psychological care on the patient’s outcomes:
HbAlc, DKA frequency, SH rate, and BMI SDS. Signifi-
cantly lower HbAlc values were observed for the following
aspects of psychological care: MHS working only with pa-
tients with diabetes, documentation from psychological
consultations added to the patient’s medical record, available
ongoing psychological care, available contact with an MHS
at T1D onset, and no additional cost for psychological care
(detailed results are shown in Table 2).

Regarding acute and severe diabetes complications we
found that lower OR for DKA was significantly associated
with no patient financial contribution to the costs of psy-
chological consultations (0.8 (0.6-1.0), p = 0.049). No as-
sociation of the rate of DKA was found with any of the
following other variables describing availability and features
of psychological care: who was the recipient of psychological
consultations (exclusively patients with diabetes or also
those with other conditions), the number of MHSs in the
center, incorporating psychological consultations to the
patients records, use of screening tools, type of referral for
psychological consultations (any type compared to having
a psychological consultation at least once per year with
additional consultations upon referral by the patient or
MDT members), presence or no psychological care at T1D
diagnosis, and availability of ongoing psychological care.

Regression models revealed interesting associations of
psychological care availability and its features with BMI SDS,
as shown in online Supplementary Table 2 and Data 2. There
were also differences in sensor use depending on the
structure of psychological services (online Supplementary
Data 3).

3.3. ISPAD Recommendations regarding Psychological Care.
Only 4% of PsyC met all 4 recommendations related to
access to a mental health specialist as a part of psychological
care, as recommended by ISPAD CPCG. A further 15% met
3 recommendations and 34% met 2 recommendations. In 2
out of the 3 centers with full ISPAD CPCG compliance, the
patients need to contribute financially at least partially to the
psychological consultation. The number of MHSs/100 pa-
tients as well as MHS FTE/100 patients did not differ be-
tween centers and were dependent on the number of care
recommendations they met.

Regression models showed that adherence to ISPAD
CPCG (categorized: available psychological care+ up to any
2 additional features recommended by ISPAD as described
in methods and psychological care+ any 3 or all 4 of ad-
ditional features, compared to no psychological care) was
associated with lower HbAlc and BMI SDS (Table 3 and
online Supplementary Table 2 and Data 2). Increasing
compliance with the guidelines was associated with de-
creasing OR for DKA and SH rates (Table 3).

3.4. HbAlc Target. The SWEET centers reported HbAlc
targets ranging from 6.5% (48 mmol/mol) to 8.5%
(69 mmol/mol), with <7% (53 mmol/mol) being the most
common one. A lower HbAlc target (<6.5% or 48 mmol/
mol) is more frequently applied in smaller centers, and big
centers do not use it at all and more frequently set higher
HbAlc targets. Some centers reported using age-related
targets for their patients, despite standard ISPAD guidelines.

Although among all HbAlc target groups, there were
PsyC centers as well as those with no psychological services
available, those with the lowest HbAlc target (<6.5%,
48 mmol/mol) universally offered psychological care to their
patients with MHS documentation to the medical record,
and fully covered consultations costs (no patient contri-
bution). However, none of the centers with target HbAlc
<6.5% (48 mmol/mol) reported to comply with all ISPAD
CGPG recommendations regarding the recommended
features of psychological care.

Regression analysis showed that HbAlc target was as-
sociated with the HbAlc outcome of the center’s patients
with the lowest outcomes achieved by patients from centers
that use the lowest HbAlc target (61, 69, and 66 mmol/mol,
respectively, for the targets 6.5%/48 mmol/mol, 7 to <7.5%/
53-57mmol/mol, and >7.5%/>58 mmol/mol, for all
P <0.001). There were also higher OR for DKA associated
with higher HbAlc targets (7 to <7.5% vs. 6.5% OR=2.0
(1.2-3.), p=0.014 and >7.5% OR=1.8 (1.0-3.1), p = 0.039).
The lowest target was associated with a lower OR for SH
when compared to the highest target (6.5% vs. 27.5,
OR=0.51 (0.25-0.88), p = 0.024). BMI SDS was not sig-
nificantly associated with the HbAlc target.

4. Discussion

The most significant finding of this study was that access to
psychological service in pediatric diabetes centers was as-
sociated with substantially lower rates of DKA. Whilst there
was also a statistically significant association with HbAlc,
this was not clinically meaningful. In addition, this study
reaffirms previous research demonstrating an association
between pediatric centers treatment targets and HbAlc.
Although this latter result is not novel, it extends the pre-
vious research of the Hvidoere Childhood Diabetes Study
group, to a wider sample of diabetes centers.

This study is the first to demonstrate an association
between the availability of psychological care in a center and
the outcomes of care for children and adolescents. There are
clear mechanisms by which we would anticipate that having
ready access to psychological care would result in reduced
DKA. The literature on recurrent DKA is consistent in
identifying that this is commonly associated with missed or
omitted insulin injections and concurrent mental health
issues [21-23]. Early referral, easy access, and affordable
psychological care would enable the diabetes service to
engage early with individuals at high risk for DKA and or
pick up mental health problems early. Thus, with an early
initiation of psychological intervention for these individuals,
it is likely to prevent individuals from progressing to the
point of DKA. Combined with the discrete change in HbAlc
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TaBLE 2: Results of regression models for chosen features of psychological care with significant differences in HbAlc (mean (95% confidence
interval) (mmol/mol)) as outcome adjusted for gender, age at onset (cat.), age (cat.), pump, sensor, % of documented patients, HbAlc target,
and center size (nonsignificant results are not shown). Hierarchical models with the region as a random effect.

Features of psychological

care HbAlc (mmol/mol) with 95% CI P value
MHS wo.rkmg only with patients with diabetes vs. with diabetes and patients not 67 [58-76] vs. 68 [59-78] 0.007

having diabetes

Adding th‘e documentation from psychological consultations to the medical record 67 [58-76] vs. 68 [59-78] 0.003

of the patient: yes vs. no

More than one MHS working in the center: yes vs. no 66 [57-76] vs. 68 [59-77] 0.008

Ongoing psychological care available vs. only single sessions 67 [57-80] vs. 68 [58-79] 0.036

fﬁrelacr;csltr;g of the psychological care: fully covered vs. patient needs to contribute to 65 [59-71] vs. 73 [67-79] <0.001
Use of psychological screening tools: yes vs. no 68 [58-78] vs. 67 [57-77] 0.020

MHS: mental health specialist.

TaBLE 3: Regression model analysis of associations between compliance to ISPAD Clinical Practice Consensus Guidelines (CPCG) and
outcomes of pediatric patients with type 1 diabetes in SWEET centers. ISPAD CPCG recommends access to psychological care and to (a)
have a psychologist and psychiatrist and/or social worker in the MDT, (b) offer psychological care at diabetes diagnosis, (c) provide patients
with at least one consultation with an MHS annually and additional consultations as needed, and (d) use psychological screening tools.

Psychological care available
+3 to 4
additional features suggested
by CPCG

Psychological care available+

HbA1lc (mmol/mol) 68 [61-76], p = 0.002

BMI SDS 0.54 [0.22-0.86], p = 0.016
DKA 0.4 [0.2-0.7], p = 0.007
SH 0.4 [0.2-1.0], p = 0.045

up to 2 .
additional fe};tures suggested No psychological care
by CPCG
67 [60-75], p<0.001 72 [64-80]
0.53 [0.21-0.85], p = 0.007 0.69 [0.36-1.02]
0.6 [0.4-0.9], p = 0.027 Reference
0.9 [0.4-1.8], p>0.05 Reference

Results are presented as mean or odds ratio (OR) with 95% confidence interval (95% CI) with reference to “no psychological care.” BMI SDS: body mass index
standard deviation score, DKA: diabetic ketoacidosis, and SH: severe hypoglycemia.

it may suggest that early psychological intervention allows to
prevent the deterioration of glycemic control. MHSs, as
members of the MDT may also help in retaining the mo-
tivation of patients. They may also help other MDT members
to better adapt the treatment to the needs of specific patients
and individualization of diabetes care was already described
to be positively associated with glycemic control [15]. Yet the
exact mechanisms need to be investigated further and these
were not the aim of this study.

The data reported here provide an important initial
evidence supporting the current recommendations re-
garding the availability of psychological services. Whilst
there are many studies demonstrating the effectiveness of
specific psychosocial interventions [24, 25], these trials
rarely have samples representative of the general clinic
population [26-29]. This study reports on the impact of the
availability of psychological care for children with T1D in
clinical practice. Thus, these data can be used to extrapolate
the benefits of integrating psychological services into the
pediatric diabetes care, and advocating for coverage of costs
to remove the potential financial burden on families.

The findings of lower HbA1lc targets are associated with
a better glycemic control of the patients [14, 15, 17, 18]. The
analysis of treatment targets and psychological care avail-
ability leads to a second point that is critical to note: having
access to psychological care and meeting the ISPAD guide-
lines does not mean taking “a soft approach” and pursuing

less demanding treatment targets for children and adolescents
with diabetes. Centers with easy access to psychological care
do not have less demanding treatment targets and these
centers have individuals with lower HbAlc levels. Thus,
psychological care is arguably enabling people to succeed, and
it is supporting wellbeing as well as glycemic outcomes. Lastly,
this study replicates the finding that centers that strive to
achieve lower HbAlc targets are achieving better outcomes
with their patient population. Clearly, there is a need to
understand why some centers do not aim for lower HbAlc
targets, and how do we support the adoption of current
standards of care into widespread clinical practice.

The features of psychological care that are related to
a better access of the patient to a MHS, such as available
ongoing care, more than one MHS working in the center, as
well as sharing the conclusions from psychological con-
sultations with the whole MDT (adding them to the patients’
documentation), were associated with better outcomes. It
may suggest that psychological interventions when available
may be introduced earlier, that is, before the patient’s
metabolic control deteriorates. It can be also hypothesized
that due to the information from the MHS, other MDT
members have a more holistic picture of the patient’s life
with diabetes and therefore adapt the training and com-
munication to the different degrees of motivation and ac-
ceptance of diabetes. Further studies would be needed to
provide evidence for these concepts.
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The majority of SWEET centers offer some psychological
care to their patients, with varying degrees of imple-
mentation of all recommendations from ISPAD CPCG
regarding psychological care. It is not possible to compare
these results with the previous survey of ISPAD members, as
the guidelines and questions have changed and the sampling
frame is substantially different. However, they do not suggest
that there has been a substantial uptake of psychological
services in pediatric diabetes centers, with only 4% of centers
meeting the 4 guideline statements about access to a mental
health specialist. There were significant differences in the
organization of these services between centers, and one of
the factors was the center size; and larger centers offer more
psychological care. This replicates the previous survey of the
ISPAD membership showing that larger centers were more
likely to have integrated psychological services [19]. If
psychological support was organized more consistently the
OR for DKA and SH would be lower, but the difference in
HbA1lc and BMI would not be clinically relevant.

This is the first study to assess the overall association of
psychological care availability on metabolic outcomes of
pediatric patients with T1D. The results are based on the
analysis of a large worldwide database from centers that
participate in a twice-annual benchmarking and share the
same goals for diabetes care. In addition, the response rate to
the questionnaire among SWEET centers was high and
therefore the studied group of centers can be considered
representative. A limitation of this study is the discrepancy
in the number of patients from centers with and without
available psychological care, but regression models were
adjusted for center size. Further limitations that need to be
acknowledged include the following: lack of information on
the percentage of patients receiving psychological care in
single centers and its nature (ongoing care, support, and
single consultation), and potential other factors related to
the MDT composition. We acknowledge that other factors,
for example, related to the approach to the patient or means
of provided care could influence patient outcomes. Although
the results were adjusted for multiple confounding factors,
one cannot exclude that centers which implement psycho-
social guidelines, have a different approach to diabetes care.
Future studies should be designed to investigate the
mechanism by which the psychological services impact
patient outcomes.

5. Conclusions

In summary, most centers from the SWEET registry offer
psychological care consistent with CPCG recommending
easy access to psychosocial care for children and adolescents
with T1D and their families. The data reported here suggests
that having psychologists as part of the multidisciplinary
team is associated with lower rates of life-threatening and
compromising events such as DKA, and may be a funding
priority for centers without access to such services.

Data Availability

The data that support the findings of the study are available
from the corresponding author upon request.

Ethical Approval

SWEET (NCTO04427189) was approved by the Ethical
Committee of Hannover Medical School. All contributing
centers fulfill current regulatory data protection security
(pseudonymized data collection) and ethics compliance.

Disclosure

Parts of this study were presented as abstracts during the
14th International Conference on Advanced Technologies &
Treatments for Diabetes 2-5.06.2021 (virtual meeting) and
the 47th International Society for Pediatric and Adolescent
Diabetes Annual Conference 13-15.10.2021 (virtual
meeting) [30].

Conflicts of Interest

The authors declare that they have no conflicts of interest.

Authors’ Contributions

A.C. designed the study, researched the data, participated in
data interpretation, and wrote the manuscript. A.E. helped
in designing the study, performed the statistical analysis,
participated in data interpretation, and reviewed and edited
the manuscript. T.S. reviewed the study design, participated
in data interpretation, and reviewed and edited the manu-
script. A.M. researched the data. T.B., S.C., A.Co., C.B., Z.1,
].K., AM., HM.,, and S.P. contributed to the discussion, and
reviewed and edited the manuscript. All authors approved
the final version of the manuscript. A.C., A.E., and T.S. are
the guarantors of this work and, as such, had full access to all
the data in the study and take responsibility for the integrity
of the data and the accuracy of the data analysis.

Acknowledgments

The authors thank the following individuals for their sup-
port: Katharina Fink for data management; Anke Schwandt
for the preliminary data analysis; Andreas Hungele and
Ramona Ranz for the DPV software (all of Ulm University,
Germany, at the time when the study was carried out);
Michael Witsch (Centre Hospitalier de Luxembourg, Lux-
embourg), Thomas DAnne, and Olga Kordonouri (Kinder-
und Jugendkrankenhaus AUF DER BULT, Hannover,
Germany) for center integration; Barbel Aschemeier
(Kinder- und Jugendkrankenhaus AUF DER BULT) for
initiating the SWEET collaboration; and Reinhard Holl (Ulm
University) for invaluable support. Finally, the authors
thank all the participating centers of the SWEET network,



especially the collaboration centers in this investigation
(Appendix). SWEET is a registered nonprofit charity in
Hannover, Germany. It is financed through membership
fees of the participating centers (based on income of country
of residence according to the World Bank) and corporate
members. The authors acknowledge with gratitude the
support from the following SWEET e.V. corporate members
in an alphabetical order: Abbott, Boehringer Ingelheim,
DexCom Inc., Insulet, Eli Lilly & Co., Medtronic Europe,
and Sanofi. The Sweet Project is an ongoing registered re-
search collaboration (NCT04427189).

Supplementary Materials

Supplementary Figure 1: flowchart for selection of the study
population from the SWEET registry. Supplementary Data 1:
grouping of the questionnaire answers. Supplementary
Table 1: characteristics of patients with type 1 diabetes aged
<18 years from all SWEET centers in the 2020 database and
patients from canters that responded to the survey. Sup-
plementary Table 2 and Data 2: associations between
availability and features of psychological care services in
SWEET centers on BMI SDS. Supplementary Data 3: as-
sociation between sensor use and features of psychological
care services. Supplement: the survey. Appendix: a full list of
contributing centers for the SWEET study group. (Supple-
mentary Materials)

References

[1] A. M. Delamater, M. De Wit, V. McDarby, J. A. Malik, and
M. E. Hilliard, “ISPAD Clinical Practice Consensus Guide-
lines 2018: psychological care of children and adolescents with
type 1 diabetes,” Pediatric Diabetes, vol. 19, pp. 237-249, 2018.

[2] D. Young-Hyman, M. de Groot, F. Hill-Briggs, J. S. Gonzalez,
K. Hood, and M. Peyrot, “Psychosocial care for people with
diabetes: a position statement of the American diabetes as-
sociation,” Diabetes Care, vol. 39, pp. 2126-2140, 2016.

[3] W. K. Chung, K. Erion, J. C. Florez, M. F. Hivert, and
C. G. Lee, “Precision medicine in diabetes: a Consensus report
from the American diabetes association (ada) and the Eu-
ropean association for the study of diabetes (easd),” Diabetes
Care, vol. 43, pp. 1617-1635, 2020.

[4] D. Gopisetty, B. Levine, N. Liu et al., “How does diabetes affect
daily life? A beyond-A1C perspective on unmet needs,”
Clinical Diabetes, vol. 36, pp. 133-137, 2018.

[5] B. Anderson, “Psychosocial care for young people with di-
abetes,” Pediatric Diabetes, vol. 10, pp. 3-8, 2009.

[6] H. J. Aanstoot and International DAWN Youth Advisory
Group, “DAWN Youth: a direct response to young people’s
attitudes, wishes, and needs,” Pediatric Diabetes, vol. 10,
pp. 15-20, 2009.

[7] H. Hoey, “Psychosocial factors are associated with metabolic
control in adolescents: research from the Hvidoere Study
Group on Childhood Diabetes,” Pediatric Diabetes, vol. 10,
pp. 9-14, 2000.

[8] K. Winkley, R. Upsher, D. Stahl, D. Pollard, A. Brennan, and
S. Heller, “Systematic review and meta-analysis of random-
ized controlled trials of psychological interventions to im-
prove glycaemic control in children and adults with type 1
diabetes,” Diabetic Medicine, vol. 37, pp. 735-746, 2020.

Pediatric Diabetes

[9] A. Galler, D. Hilgard, and E. Bollow, “Psychological care in

children and adolescents with type 1 diabetes in a real-world
setting and associations with metabolic control,” Pediatric
Diabetes, vol. 21, pp. 1050-1058, 2020.

L. V. Viana, M. B. Gomes, L. Zajdenverg, E. J. Pavin,
M. J. Azevedo, and Brazilian Type 1 Diabetes Study Group,
“Interventions to improve patients’ compliance with therapies
aimed at lowering glycated hemoglobin (HbAlc) in type 1
diabetes: systematic review and meta-analyses of randomized
controlled clinical trials of psychological, telecare, and edu-
cational interventions,” Trials, vol. 17, p. 94, 2016.

L. J. Caccavale, R. Bernstein, J. L. Yarbro, H. Rushton,
K. M. Gelfand, and B. A. Schwimmer, “Impact and cost-
effectiveness of integrated psychology services in a pediatric
endocrinology clinic,” Journal of Clinical Psychology in
Medical Settings, vol. 27, no. 3, pp. 615-621, 2020.

C. E. De Beaufort, P. G. Swift, C. T. Skinner, H. J. Aanstoot,
J. Aman, and F. Cameron, “Continuing stability of center
differences in pediatric diabetes care: do advances in diabetes
treatment improve outcome? The Hvidoere Study Group on
Childhood Diabetes,” Diabetes Care, vol. 30, pp. 2245-2250,
2007.

D. Charalampopoulos, J. M. Hermann, J. Svensson,
T. Skrivarhaug, D. M. Maahs, and K. Akesson, “Exploring
variation in glycemic control across and within eight high-
income countries: a cross-sectional analysis of 64,666 children
and adolescents with type 1 diabetes,” Diabetes Care, vol. 41,
pp. 1180-1187, 2018.

P. G. Swift, T. C. Skinner, C. E. de Beaufort, J]. AAman, and
H. J. Aanstoot, “Target setting in intensive insulin manage-
ment is associated with metabolic control: the Hvidoere
childhood diabetes study group centre differences study
2005,” Pediatric Diabetes, vol. 11, pp. 271-278, 2010.

F. J. Cameron, C. de Beaufort, and H. J. Aanstoot, “Lessons
from the Hvidoere International Study Group on childhood
diabetes: be dogmatic about outcome and flexible in ap-
proach,” Pediatric Diabetes, vol. 14, pp. 473-480, 2013.

[16] J. Anderzén, J. M. Hermann, U. Samuelsson,

D. Charalampopoulos, and ]. Svensson, “International
benchmarking in type 1 diabetes: large difference in childhood
HbA1lc between eight high-income countries but similar rise
during adolescence-A quality registry study,” Pediatric Di-
abetes, vol. 21, pp. 621-627, 2020.

M. Van Loocke, T. Battelino, and S. R. Tittel, “Lower HbAlc
targets are associated with better metabolic control,” Euro-
pean Journal of Pediatrics, vol. 180, pp. 1513-1520, 2021.
M. Braun, B. Tomasik, E. Wrona, W. Fendler, and C. P. Jarosz,
“The stricter the better? The relationship between targeted
HbAlc values and metabolic control of pediatric type 1 di-
abetes mellitus,” Journal of Diabetes Research, vol. 2016,
Article ID 5490258, 2016.

M. de Wit, E. R. Pulgaron, A. M. Pattino-Fernandez, and
A. M. Delamater, “Psychological support for children with
diabetes: are the guidelines being met?” Journal of Clinical
Psychology in Medical Settings, vol. 21, no. 2, pp. 190-199,
2014.

D. Pacaud, J. F. Lemay, E. Richmond, S. Besanccon, and
D. Hasnani, “Contribution of SWEET to improve paediatric
diabetes care in developing countries,” Pediatric Diabetes,
vol. 17, pp. 46-52, 2016.

B. Allcock, R. Stewart, and M. Jackson, “Psychosocial factors
associated with repeat diabetic ketoacidosis in people living
with type 1 diabetes: a systematic review,” Diabetic Medicine,
vol. 29, Article ID 14663, 2021.


https://downloads.hindawi.com/journals/pedi/2023/8578231.f1.zip
https://downloads.hindawi.com/journals/pedi/2023/8578231.f1.zip

Pediatric Diabetes

[22] S. M. Sildorf, N. Breinegaard, and E. B. Lindkvist, “Poor
metabolic control in children and adolescents with type 1
diabetes and psychiatric comorbidity,” Diabetes Care, vol. 41,
no. 11, pp. 2289-2296, 2018.

J. I. Wolfsdorf, N. Glaser, M. Agus, M. Fritsch, and R. Hanas,

“ISPAD clinical practice Consensus guidelines 2018: diabetic

ketoacidosis and the hyperglycemic hyperosmolar state,”

Pediatric Diabetes, vol. 19, pp. 155-177, 2018.

[24] A.M. Marker, A. D. Monzon, K. Goggin, M. A. Clements, and
S. R. Patton, “Parent perspectives on educational and psy-
chosocial intervention for recent-onset type 1 diabetes in their
school-age child: a qualitative study,” Diabetes Spectrum,
vol. 34, pp. 166-174, 2021.

[25] K. Rechenbergand R. Koerner, “Cognitive behavioral therapy

in adolescents with type 1 diabetes: an integrative review,”

Journal of Pediatric Nursing, vol. 60, pp. 190-197, 2021.

J. Weissberg-Benchell, J. B. Shapiro, F. B. Bryant, and

K. K. Hood, “Supporting Teen Problem-Solving (STEPS)

3 year outcomes: preventing diabetes-specific emotional

distress and depressive symptoms in adolescents with type 1

diabetes,” Journal of Consulting and Clinical Psychology,

vol. 88, pp. 1019-1031, 2020.

[27] K. Winkley, R. Upsher, D. Stahl, D. Pollard, and A. Kasera,

“Psychological interventions to improve self-management of

type 1 and type 2 diabetes: a systematic review,” Health

Technology Assessment, vol. 24, pp. 1-232, 2020.

C. Stanger, A. H. Lansing, E. Scherer, A. Budney,

A. S. Christiano, and S. J. Casella, “A web-delivered multi-

component intervention for adolescents with poorly con-

trolled type 1 diabetes: a pilot randomized controlled trial,”

Annals of Behavioral Medicine, vol. 52, pp. 1010-1022, 2018.

[29] J. Guo,J. Luo, J. Yang, L. Huang, J. Wiley, and F. Liu, “School-

aged children with type 1 diabetes benefit more from a coping

skills training program than adolescents in China: 12-month
outcomes of a randomized clinical trial,” Pediatric Diabetes,

vol. 21, pp. 524-532, 2020.

A. Chobot, A. Eckert, T. Biester et al., “Psychological care for

children and adolescents with diabetes - results from the

international pediatric registry SWEET,” Pediatric Diabetes,

vol. 22, p. 100, 2021.

(23

[26

[28

[30





