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SUMMARY

Electronic devices are useful tools for understanding
diabetes-related mechanisms and phenomena and,
more importantly, for improving the level of disease
management. They can be important in quality of care
programs allowing to speed up the process of data
measurement. The aim of quality of care initiatives is
to measure the clinical activity in order to find specific
area for improving the level of care. They are based on
the use of “quality indicators” (structural, process and
outcome indicators), a series of parameters by which
the extent of quality of care can be ascertained. Most
of the studies on quality of care have involved type 1
or type 2 patients, women with diabetes in pregnancy
(both pre-gestational and gestational) being excluded.
At international level few initiatives aiming to investi-
gate the level of caring pregnant women with diabetes
exist. In Italy the Plan on diabetes, an official docu-
ment written by the National Commission on Diabetes
of the Italian Ministry of Health, recommends to re-
ach perinatal and maternal outcomes similar to those
of pregnancies not complicated by diabetes. Among
possible strategies to reach this objective data col-
lection and its analysis was suggested. In this line a
new initiative is promoted by the Italian Diabetes and
Pregnancy Study Group. Its name is “Gravidanza Ita-
lia” and it will involve diabetes Centers at a national
level. The project includes several phases: creation of
a network of diabetes centers with the same electro-
nic medical record; identification of pregnancy-speci-
fic indicators; development of a Pregnancy Data File;
data extraction and periodic sending of Pregnancy
Data File; centralized analysis of the data and their
publication; benchmarking activities. The project will
describe the profiles of care of pregnant women with
gestational and pre-gestational diabetes in Italy in or-
der to provide a tool for improving the quality of care.
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RIASSUNTO

I dispositivi elettronici sono strumenti utili per la
comprensione dei meccanismi e dei fenomeni legati
al diabete e, soprattutto, per migliorare il livello di
gestione della malattia. Essi possono essere impor-
tanti nei programmi di qualita di cura consentendo
di accelerare il processo di rilevamento dei dati. Sco-
po delle iniziative incentrate sulla qualita di cura e
quello di misurare I’attivita clinica per trovare deter-
minate aree di miglioramento del livello di assisten-
za. Essi si basano sull’uso di “indicatori di qualita”
(strutturali, di processo e di esito), una serie di para-
metri attraverso cui il grado di qualita delle cure puo
essere constatato. La maggior parte degli studi sulla
qualita di cura hanno coinvolto pazienti con diabete
di tipo 1 o di tipo 2, mentre le donne con diabete in
gravidanza (sia pre-gestazionale che gestazionale)
sono state il pit delle volte escluse. A livello interna-
zionale esistono poche iniziative volte ad indagare il
livello di cura di donne gravide con diabete. In Italia
il Piano sul diabete, un documento ufficiale prodotto
dalla Commissione Nazionale sul Diabete del Mini-
stero della Salute, raccomanda di ottenere esiti peri-
natali e materni simili a quelli delle gravidanze non
complicate da diabete. Tra le possibili strategie per
raggiungere tale obiettivo e stata suggerita la raccol-
ta di dati e la loro analisi. In questa linea una nuo-
va iniziativa e stata promossa dal Gruppo di studio
italiano diabete e gravidanza. Il suo nome ¢ “Gravi-
danza Italia” e coinvolgera i centri di diabetologia a
livello nazionale. Il progetto prevede diverse fasi: la
creazione di una rete di centri di diabetologia con la
stessa cartella clinica elettronica; I’identificazione di
indicatori specifici per la gravidanza; lo sviluppo di
un File Dati Gravidanza; ’estrazione dei dati e I’in-
vio periodico del File Dati Gravidanza; I’analisi cen-
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tralizzata dei dati e la loro pubblicazione; attivita di
benchmarking. Il progetto descrivera i profili di cura
delle donne in gravidanza con diabete gestazionale e
pre-gestazionale in Italia al fine di fornire uno stru-
mento utile a migliorare la qualita delle cure.

Parole chiave Dispositivi elettronici, Qualita di
cura, Diabete in gravidanza

In recent years new electronic devices have rep-
resented a useful tool for understanding diabe-
tes-related mechanisms and phenomena and, more
importantly, for improving the level of disease man-
agement®. Continuous glucose monitoring systems,
insulin pumps, instruments for self monitoring blood
glucose, e-health platforms, telemedicine systems
changed the perspective of diabetes care. All these
devices allow to catch a lot of information on clinical
parameters. A growing need for information on clin-
ical data should be recognized. Big data represent a
significant source that can give clinical answers fast-
er and more consistently than single clinical stud-
ies®. The analysis of clinical data can be finalized to
different aims. It can be important for data manage-
ment, research projects, funding allocation, educa-
tion and other purposes.

However, one of its main utility on the part of health
care professionals is allowing to measure each own
clinical activity in order to find specific area for im-
proving the level of care. This is the core of all the
initiatives in the field of quality of care. In this con-
text the use of electronic devices can speed up the
process of measurement by avoiding the waste of
time needed for data achievement.

In the last decades several international health or-
ganizations, both public and private, have promot-
ed initiatives focused on measuring and improving
the quality of care in people with diabetes. They are
based on the use of “quality indicators”, a series of
parameters by which the extent of quality of care can
be ascertained. We can distinguish between three
kinds of indicators: structural, process and outcome
indicators. The first are represented by all structural
and organizational aspects of the Centers and health
care providers’ characteristics. Process measures
are all the diagnostic, preventive, curative and re-
habilitative implemented procedures. Finally, out-
come measures define those parameters that allow
to assess changes, favorable or adverse, in the state
of health of a person, group or community, that can
be attributed to the received assistance. It is possi-
ble to make a distinction between intermediate out-
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come measures, that are short-term assessments
of changes in the quality of care of the patient, and
final outcome measures, that are long-term evalua-
tions. Quality of care has been studied and evaluated
in diabetes settings®#. At international level there
are both cross-sectional and prospective studies that
have assessed the level of care comparing to stan-
dard references®>®. In Italy since 2006 an important
ongoing initiative that is called AMD Annals exists.
This initiative is mainly focused on quality of care®.
Trends over 8 years in quality of diabetes care re-
sulting from the AMD Annals continuous quality im-
provement initiative showed a progress in quality of
diabetes care®. One of the main advantage of AMD
Annals is that it represent a physician-led effort not
requiring allocation of extra-economic resources,
which is easy to implement and deeply rooted in rou-
tine clinical practice. Most of the studies on quality of
care have involved type 1 or type 2 patients, women
with diabetes in pregnancy (both pre-gestational and
gestational) being excluded. At international levels
we can find few initiatives aiming to investigate the
level of caring pregnant women with diabetes. One of
the first similar initiative was the DIABCARE Quality
Network in Europe, a model for quality management
in chronic diseases including diabetes in pregnan-
cyto-12), Its main aim was to monitor the targets of
the St Vincent Declaration and the implementation
of quality management in diabetes care. However,
despite the important design and scope its diffu-
sion was limited in the time. Maybe the first preg-
nancy-oriented initiative was the OBStetrical Qual-
ity Indicators and Data collection (OBSQID) project,
a pan-European network of researchers, healthcare
providers, professional institutions and associations
using agreed key quality indicators and served by a
common database®. OBSQID was based on the gen-
eral concept of continuous assessment, management
and development of quality of care and was geared to
perinatal medicine. It identified ‘best practices’ and
allowed for the exchange and transfer of knowledge
and expertise through ‘twinning’ or collaborative
partnerships. With the aim to compare the use of pa-
per, standalone and networked electronic processes
for a sustainable, systematic international audit of
diabetes in pregnancy care the Australian ADIPS pi-
lot National Diabetes in Pregnancy Audit Project was
promoted®. More recently in UK the North West Di-
abetic Pregnancy Audit was performed®®. These an-
nual audit reports allow the assessment of current
management and outcomes for diabetic pregnancies
ataregional and local level. The data collection meth-
odology implied the required participation of a data
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collection coordinator and a responsible individual in
each diabetes unit who had to notify new diabetes in
pregnancy cases and to record the outcomes of the
pregnancy once it was completed. This initiative was
started with great enthusiasm, however, barriers to
data collection in routine care were recognized®®.
In particular logistical challenges, limited resources
and poor IT infrastructures were the main problems.
Having the possibility to obtain data automatically
could represent a way to solve all the problems linked
to the data collection.

In Italy in 2013 the Plan on diabetes, an official docu-
ment written by the National Commission on Diabe-
tes of the Italian Ministry of Health, was published®?.
The most important goal for gestational diabetes and
diabetes in pregnancy recommended by the Plan is
“to reach perinatal and maternal outcomes similar
to those of pregnancies not complicated by diabe-
tes”. Among possible strategies to reach this objec-
tive data collection and its analysis was suggested by
the Plan. Following on the recommendations of the
National Plan the need to describe the profiles of care
of pregnant women with gestational and pre-gesta-
tional diabetes in Italy, in order to provide a tool for
improving the quality of care, has been recognized.
In this line a new initiative is now promoted by the
Italian Diabetes and Pregnancy Study Group. Its
name is “Gravidanza Italia” and it will involve dia-
betes Centers at a national level. The project includes
several phases:

e Creation of a network of diabetes centers with the

same electronic medical record;

Table 1 pregnancy-specific descriptive indicators.

Number of GDM cases on total women screened

Number of T1D pregnant cases on total women screened
Number of T2D pregnant cases on total women screened
Mean age of the cared population

Distribution of the cared population according to parity
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e Identification of pregnancy-specific indicators;

e Development of a Pregnancy Data File;

e Data extraction and periodic sending of Pregnancy
Data File;

e Centralized analysis of the data and their publica-
tion;

e Benchmarking activities.

In Ttaly most of diabetes centers use the same elec-
tronic clinical record. Among them almost 130 dia-
betes centers use a specific section of the electronic
clinical record that is dedicated to pregnancy. It al-
lows to record information on several pregnancy-re-
lated parameters: laboratory tests, anthropometric
measures, risk factors for the development of GDM
and diagnostic test for its detection, fetal ultrasound
parameters, therapy, fetal outcomes. It is important
to emphasize that the quality of care measured with
medical records is affected by the level of complete-
ness and accuracy with which information is record-
ed. Moreover, the lack of information is to itself a bad
quality of care indicator.

Pregnancy-specific indicators are represented by
descriptive, process, intermediate outcome and final
outcome indicators. Some examples of these indica-
tors are reported in tables 1-4. One of the main dif-
ference between initiatives of quality of care involv-
ing pregnant women compared to those involving
subjects out of pregnancy is that pregnancy allows to
collect data on final outcomes that is very limited in
type 1 or type 2 diabetes.

Distribution of the cared population according to the number of risk factors for GDM at 16-18 gestational weeks

Distribution of the cared population according to the number of risk factors for GDM at 24-28 gestational weeks

% of patients with OGTT performed at 16-18 gestational weeks resulted positive for GDM

% of patients with OGTT performed at 24-28 gestational weeks resulted positive for GDM

Distribution of the cared population according to the altered OGTT glucose value

Mean HbA1c levels
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Table 2 pregnancy-specific process indicators.
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Distribution of the cared population with T1d and T2D according to the glucose-lowering treatment (before, during and after pregnancy)

Distribution of the cared population according to the antihypertensive treatment

Number of visits per year according to treatment
Mean duration of insulin treatment

Mean number of insulin units a day

Women performing self-monitoring blood glucose (mean number of tests a day)

Mean number of HbA1c tests

Mean number of BP measurements

% of patients with GDM who performed f-up OGTT within one year after delivery

% of women with GDM or T2D who continue insulin after delivery

Women with T1D o T2D screened for urinary albumin

Women with T1D o T2D screened for retinopathy

Table 3 Pregnancy-specific intermediate outcome indicators.

Mean HbA1c levels
Mean HbA1c levels according to treatment
Mean HbAi1c levels according to age classes

Women with T1D or T2D with HbA1c levels <= 7.0% before
pregnancy

Women with T1D or T2D with HbA1c levels <= 7.0% during
pregnancy

Women with T1D or T2D with HbA1c levels <= 7.0% after
pregnancy

Women with BP < 140/90 mmHg

Hypertensive women with BP < 140/90 mmHg
Women with BP >= 140/90 mmHg in treatment
Women with BP >= 140/90 mmHg not in treatment
Mean LDL-cholesterol levels

Women with LDL-cholesterol levels < 100 mg/dI
Women with LDL-cholesterol levels >= 130 mg/dI

% of women with albuminuria before and during pregnancy
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Table 4 Pregnancy-specific final outcome indicators.

Large for Gestational Age (LGA)
Small for Gestational Age (SGA)
Neonatal hypoglicemia
Cesarean delivery

NICU admission

Gestational hypertension
Preeclampsia

Eclampsia

Stillbirth

Gestational week of the delivery
Amniotic fluid alteration
Malformation

Mortality rate

Final outcomes according to insulin therapy



104

ARTICOLO ORIGINALE B. Pintaudi

To build the indicators it is essential having infor-
mation on several parameters collected in the elec-
tronic medical records. With this purpose the Preg-
nancy Data File, which is a standardized set of data
flow from electronic medical records has been de-
veloped. It is made by specific parameters present
in the electronic medical records to which a unique
code, the relative unit of measurement in the case of
anthropometric or laboratory data, the type (numer-
ic or text), the size of the field, the format and the
range of plausible values, the ICD-9 code in the case
of procedures or the ATC code in the case of fields
indicating drugs have been assigned. Therefore the
Pregnancy Data File represents an essential tool by
which it is possible to translate the clinical informa-
tion contained in the electronic medical record in a
statistically analyzable format.

All the involved diabetes Centers will give their data
which will be aggregated and analyzed anonymously.
The entire project will lead to scientific publications.
The impact of this initiative will be great for several
reasons. First, it will represent a national picture of
the level of care of pregnant women with pre-ges-
tational diabetes and with GDM. Second, starting
from the actual level of care each diabetes Cen-
ter will be able to improve their attention in caring
for these women. Third, it will give a strong tool to
stakeholders for healthcare plans and benchmark-
ing initiatives. The analysis of clinical data is a need
now and will be increasingly important in the near
future. Healthcare providers should understand this
and should integrate smart electronic devices in
their clinical practice. Only the measurement and the
benchmarking will lead to more favorable outcomes
and consequently to a better level of care.
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