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Introduction

Dear Colleagues,
The four-year results reported in the Annals are a concrete
demonstration of our activity in diabetes care. Through
outcomes assessment we have strengthened our professional identity and given value to our organization within
the health care pathway of persons with diabetes.
The 2009 Annals provide a longitudinal perspective
on the last four years. Patterns of change in our clinical
practice have emerged from an analysis by preselected
indicators of the AMD Data Files: what was once a still
portrait is now a dynamic portrayal.
The data for the 2009 Annals were collected in 2008
and compared with those of the four-year period 2004
through 2007. Thus, for the first time, the data analysis refers not to a single year but rather to a longer period. This
has enabled us to make various different analyses on the
same data set, and, as always, without incurring extra work
for the diabetes centers collaborating in the initiative.
Last year we drafted a list of ten basic rules for participation and use of the data stored in the national database.
Also last year, the AMD distributed the Quality Indicators
Software program (version 2) so that each center could
analyze their data as done in the analysis of the national
Annals, with the maximum guarantee of data protection.
The software program also allows for longitudinal analysis
of individual patients, which facilitates the correlation
between actions and results in a way that is much more
secure than possible with the national Annals.
Despite the difficulty of obtaining specific answers
from aggregated data, the longitudinal design of the
2009 Annals and future editions will be increasingly directed at finding solutions and presenting the data clearly. We believe this editorial policy, neither easy to design
nor to create, will ensure the Annals growing attention
which it would otherwise risk losing.
Data collection is conducted yearly and presented
either during the AMD national conference or in the

interim year to the collaborating centers. To achieve this
result within the expected timeframe, while allowing a
margin for completing the work, with respect to past
practice, the editorial committee has decided to collect
the data not following the calendar year but rather from
June to June. In this way, data collection starts just after
the AMD national conference in May, leaving a time
window open until the following May for data collection
and analysis and printing the Annals. This organizational
change will have no impact on data quality and comparability.
Another important objective is to extend participation in the initiative to as many centers as possible. To
do this, we plan to invite the participants to report on
national and perhaps also on personal data, in the attempt to find starting points for designing Annals that
can be of interest and use to everyone. The Annals are
not and are not intended as an epidemiologic study, a
diabetes registry or an exercise in health care statistics,
but rather as a tool that can enable us to do our work
better. Currently, over 50% of the data and the centers
originate from northern Italy; therefore, the central and
southern areas of the country need to be more involved
in an initiative which represents an opportunity for professional growth for all of us.
The 2009 Annals are increasingly seen as an instrument
and opportunity for improving diabetes care: viewing the
changes in the clinical results and comparing them with
those obtained by others will allow us to identify areas for
improvement at each center and thereby seek pathways of
professional growth.
This enormous database will be a valuable resource
for public health care agencies: the database could, upon
request, provide clinical data with which administrative
data can be integrated to define the quality of care at
the regional level and thus form a true disease management tool in the hands of the diabetologist, the health
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care professional that tracks and measures the health
care pathway.
We are indebted to those who assisted in data collection, the national executive board for their staunch
support, the Study and Research Center and the Quality
Group for organizational assistance, and the Consorzio
Mario Negri Sud for statistical data analysis with the unconditional support of LifeScan.
We have overcome various hurdles in creating this
project; others lie ahead. Some may try to copy us and



may even do better than we have. The national and international recognition the Annals have gained will encourage us to do more and better. This will not be possible
without the continued help of the AMD.
Giacomo Vespasiani
AMD Annals, Coordinator

Umberto Valentini
Study and Research Center, Director
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Methods

The content of the 2009 AMD Annals differs from
previous editions. With the growing number of collaborating centers and the creation of a huge national database containing data collected over the
last four years (2004 through 2007), this year it was
possible to analyze the progress of diabetes care in
Italy, thanks also to the AMD Annals.
A total of 124 centers collaborated in the initiative. All have an electronic-records system (electronic medical record) in place with advanced
configuration of functionalities for routine patient
management and standard extraction of data that
constitute the AMD Data File. The AMD Data File
is the core knowledge tool in that it provides the
necessary information for describing process indicators, intermediate outcome indicators and prescribed medications.
As underlined in previous editions, a reliable
analysis of care quality cannot be conducted without
a correct and complete electronic-medical record.
Partial entry of data on patient management makes
it impossible to distinguish between omission of a
given procedure (e.g., fundoscopy) and omission of
reporting that it was actually performed. As will be
discussed below, this problem precluded the use of
several indicators and influenced the selection of
centers that had collaborated in the past. However,
also the analysis of changes recorded on quality/
completeness of data (data goodness) over the last
four years is in itself an important part of quality
health care.
Center selection criteria
The same selection criteria were adopted as in previous editions; these filters were applied every year.
This means that the number of analyzable centers
may vary by year. The criteria exclude centers that
report less than 10 patients with type 1 diabetes
(T1DM) and less than 100 with type 2 diabetes
(T2DM). This is done to ensure that clinical practice

is sufficiently representative. Similarly, in the intermediate outcome assessment, centers were excluded
from the analysis if they provided data for a specific
outcome in less than 10 patients with T1DM and in
less than 100 patients with T2DM.
Population selection criteria
For each year only “active” patients were analyzed,
i.e., patients with T1DM or T2DM who attended
a diabetes center at least once each reference year
to have a clinical assessment, their glycated hemoglobin (HbA1c) tested or receive a diabetes therapy
prescription. Patients meeting at least one of these
criteria were defined as “active”.
Definition of the gold standard
and data goodness
To evaluate the evolution of data goodness over the
four-year period, the same criteria of “minimum
acceptable completeness” adopted in the previous
editions were applied to identify those centers upon
which the gold standard values could be calculated.
In detail, from the ordinate distribution of values
recorded by the centers with minimum acceptable
completeness of data, the 75th percentile was calculated for process indicators and favorable outcome
measures and the 25th percentile for unfavorable
outcome measures. These values became the yardstick for comparison.
The approach taken in the 2009 Annals differs
in that the classic gold standard was not estimated
since it changes from year to year. Instead, the focus of the analysis was the comparison versus the
results the centers obtained each year with respect
to 2004.
In this connection, the variation in the number
of centers that surpassed each year the following
threshold values of minimum acceptable completeness was taken as a measure of the increase in data
goodness:
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Variable

Threshold value (≥)

Sex

90%

Age

90%

Type of diabetes

90%

HbA1c	70%
Blood pressure	70%
Body-mass index (BMI)	70%
Lipid profile or LDL cholesterol 	50%
Diabetes therapy

85%

Methods of analysis
The calculation of the indicators and the characteristics of the study population are reported separately for persons with T1DM or T2DM. Since the range
of normal HbA1c values varied among centers,
the values underwent mathematical transformation
to permit comparative evaluation. In other words,
the value for each patient was divided by the upper limit of the normal range. This value was then
multiplied by 6.0 in order to interpret all the data
on HbA1c, having as a normal reference value 6.0.
When not reported on the electronic-medical
record, the LDL cholesterol values were calculated using the Friedwald formula, whenever the triglyceride
values were <400 mg/dl. Obviously, LDL cholesterol
values were calculated only if the electronic-medical
record also contained the values for total cholesterol,
HDL and triglycerides tested at the same visit.

Process indicators

The process indicators were monitoring at least
once a year the following parameters:
•
•
•
•
•

A further process indicator (mean number of
visits by type of treatment) was evaluated in the
centers that recorded having performed at least one
visit in at least 80% of active patients. This selection was necessary because some centers did not
use an electronic-medical record for quantifying the
services delivered, so that not all the examinations
performed were recorded in the data field for creating the AMD Data File.
Of note is that among the process indicators
in the AMD Data-Indicator File fundoscopy and
neuropathy examinations were not included in the
analysis. The results of these examinations are often reported on the electronic-medical records as
text and therefore cannot be utilized for statistical
analysis.
Intermediate outcome indicators

The intermediate outcome indicators were:
•
•
•

General descriptive data
The study population characteristics are reported
separately for persons with T1DM or T2DM. The
data comprise sociodemographic characteristics
(age, sex) and clinical parameters (BMI, HbA1c,
blood pressure, triglycerides, total cholesterol, HDL
and LDL cholesterol, use of specific drug classes).
Selection of indicators
As mentioned above, this report is based in part on
the indicators included in the AMD Data-Indicator
File. Centers were excluded from the analysis if they
provided data for a given indicator on less than 10
active patients with T1DM or less than 100 active
patients with T2DM.
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HbA1c
Lipid profile
Blood pressure
Renal function
Foot examination

•
•

Percentage of patients with HbA1c ≤7% or
≥9%
Percentage of patients with LDL cholesterol
<100 mg/dl or ≥130 mg/dl
Percentage of patients with blood pressure
≤130/85 mmHg or ≥140/90 mmHg
Mean BMI value
Percentage of smokers

For all these indicators the denominator was the
number of patients with at least one measurement
of these parameters during the index year.
The last two indicators were calculated only for
those centers that provided sufficient data on current treatment (at least 5% of patients being treated
with statins and at least 10% of patients receiving
antihypertensive therapy).
The percentage of smokers was calculated only
for those centers that reported a minimum 10%
prevalence of smokers.
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2009 Annals

Prescribed medications

The percentage was calculated of patients with
T1DM and T2DM receiving drugs from the following classes:
•
•
•

Antidiabetic agents (only T2DM): insulin, metformin, sulfonylureas and glitazones
Lipid-lowering agents: statins
Antihypertensive agents: ACE inhibitors, angio‑
tensine receptor blockers (ARBs), beta-blockers,
≥2 antihypertensives

Final outcome indicators

These indicators, though of great relevance and appropriately contemplated in the AMD IndicatorData File System, could not be evaluated in this report. As with other process indicators, information
on long-term complications is often reported as text
on the electronic-medical record rather than in a
standard codified format (although such formats
are present on the electronic-medical record).

drugs from a specific class. While the histograms
visualize the changes in absolute terms, the mountain graphs present information on relative percent
variation. For example, from the above graph one
can estimate that for a given parameter there was
an absolute increase of 12% (from 59.5% to 71.5%)
between 2004 and 2007.
Mountain graphs illustrate for each year versus 2004
the increase/decrease related to the percentage of
patients who had undergone a monitoring procedure, reached a certain outcome or had been treated
with a drug from a specific class. For example, in
the comparison of 2004 and 2007 data, the relative variation was calculated using the following
formula: (% in 2007 - % in 2004) / % in 2004.
Variation (%) versus 2004

Graphic representation of the data
Also in the 2009 Annals, great importance was
placed on the graphic representation of the results
as an aid to data comprehension. Besides tables and
histograms, the data on preselected indicators are
given as:
Histograms indicate the change over the course of
the four years in the percentage of patients monitored for a specific parameter or patients who
reached a certain outcome or were treated with

Years

For instance, in reference to the previous histogram, one can estimate that for the parameter
in question there was a relative increase of 20.1%
[(71.5-59.5) / 59.5].

Years

Box plots summarize in simple and comprehensive
fashion the characteristics of a variable’s distribution. As shown in the next figure, a box plot is a rectangle crossed by a horizontal line that defines the
median, while the top and bottom sides correspond
to the 75th and the 25th percentiles, respectively.
The T bars at the top and the bottom correspond
to the 90th and the 10th percentiles, respectively.
The box widths and the T bars show how variable
the index in question is: if the box has a flattened
shape, the measurement is relatively homogenous
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Volume layout
All analyses were repeated on the entire patient
sample according to type of diabetes. In the redesigned 2009 Annals, the chapter subdivisions
are not structured around the type of indicator or
graphic representation, but rather according to the
clinical parameter in question. For example, process indicator, intermediate outcome measure, intercenter variability, and prescribed medications are
illustrated together for HbA1c.
Additional analyses in the 2009 Annals include:
•
•

•
within the population under study, whereas if the
box is stretched, the measure tends to assume very
different values within the population. Box plots
were used to illustrate the distribution of the mean
values of HbA1c, systolic blood pressure, diastolic
blood pressure, lipid profile, BMI, and intercenter
variability with respect to the proportion of patients
who underwent a monitoring procedure, achieved
a favorable or unfavorable outcome or were treated
with specific medications.
Bar graphs express the absolute difference of
percentages between 2007 and 2004. Values above
zero indicate an increase over time of the indicator;
values below zero indicate a decrease.

≥2 antihypertensives
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Analysis of quality indicators according to geographic macro-area (North, Center, South)
Characteristics of persons with T2DM who attended a diabetes center for the first time (at
both the national and regional levels)
Evaluation of the impact the Annals had on the
quality of care delivered at the centers collaborating in the initiative in past years versus those
that sent data for the first time in 2007.
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Premise to data presentation

In all, 124 centers provided data on over 500,000
patients examined between 2004 and 2007. The
following figures were obtained after applying the
center selection filters and identifying the active
patients:

Number of centers and patients included in the yearby-year analysis

No. of analyzable
centers
Persons
with T1DM
Persons
with T2DM

2004

2005

2006

2007

85

97

102

116

5647

6612

8455

106,319 123,953 151,113

11,941
191,967

Utilizing the threshold values reported in the
section on Methods-Data Goodness, the number of
centers that met the criteria for minimum acceptable completeness increased considerably between
2004 and 2007. This indicates that the centers have
been placing more attention on the quality of the
data entered on the electronic-medical record and
signals an improvement in the quality of care.
Data goodness
2004

2005

2006

2007

Analyzable centers

85

97

102

116

Centers
with acceptable
completeness
of data

33

41

49

64

Proportion (%)

38.8%

42.3%

48.0%

55.2%
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Characteristics of patients with type 1 diabetes mellitus (T1DM)
The table below illustrates the characteristics of the population according to type of diabetes and year.

2004

2005

2006

2007

No.

5647

6612

8455

11,941

Male (%)

54.5

54.5

55.2

55.0

1.0
9.2
20.2
23.1
17.0
13.0
10.4
6.1

0.6
8.9
19.9
24.1
16.7
13.5
10.9
5.4

0.7
8.5
18.7
25.0
18.0
13.9
10.1
5.1

0.5
7.7
18.7
25.3
19.1
14.2
9.6
4.9

11.0

13.9

14.6

11.3

3.1

3.0

2.9

2.9

Age (%)

0-15
15-25
25-35
35-45
45-55
55-65
65-75
>75

First visit (%)
Mean no. of visits

Between 2004 and 2007 there was a slight decrease in the proportion of older patients, while the proportion of younger patients did not apparently increase, despite a consistent increase of over 10% in the rate
of first-time visits. This was accompanied by a slight decrease in the mean number of visits performed per
patient.
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Distribution of mean values of main clinical parameters

HbA1c

BMI

Systolic blood pressure

Diastolic blood pressure

Total cholesterol

Triglycerides

LDL cholesterol

HDL cholesterol

The data on the entire population of persons with T1DM show a slight reduction over time for HbA1c levels
and lipid profile parameters. The mean blood pressure and BMI values remained unchanged.
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Glycated hemoglobin
This section explores the changes in the indicators of metabolic control and takes into consideration process indicators and intermediate outcome indicators (favorable and unfavorable). Also
analyzed was whether there was a reduction in intercenter variability, which represents another
important aspect of quality of care.

Process indicators
Patients who had their HbA1c measured at least once

Variation (%) versus 2004

Years

Years

Since 2004, HbA1c monitoring has constituted the most satisfactory process indicator, performed in over
90% of patients across all four years, as shown in the bar graph. The percentage increase in the proportion
of patients who had their HbA1c monitored at least once yearly rose slightly, as shown in the mountain
graph.
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Intermediate outcome indicators
Patients with HbA1c ≤7%
Variation (%) versus 2004

Years

Years

Patients with HbA1c ≥9%
Variation (%) versus 2004

Years

Years

There was constant rise (from 25% to 29%) in the proportion of patients with target HbA1c values, with a
relative percent increase of approximately 16%. Parallel to the increase in the percentage of persons with
good metabolic control, the proportion of those with HbA1c >9% decreased from 20% to 17.6%, with a
relative reduction of 12.4%.
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Intercenter variability according to year
Process indicators
Patients who had their HbA1c measured at least once

Since 2004, HbA1c monitoring has constituted the
process indicator with the lowest intercenter variability. Except for a drop in 2005, perhaps because
of the entry of new centers less experienced in data
recording, over the following years the variability
remained acceptable and decreased further versus
2004.

Intermediate outcome indicators
Patients with HbA1c ≤7%

Patients with HbA1c ≥9%

Although there was an increase in the proportion
of persons with target HbA1c values for some centers, there was no substantial reduction in intercenter variability, as shown by the unchanged box
widths.

On average, every year about one person in five
presented with particularly elevated HbA1c values.
However, this value ranged between <10% and
>30%, indicating substantial intercenter variability
for this negative outcome measure.
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Lipid profile
This section explores the changes in the indicators of lipidic control and takes into consideration process indicators and intermediate outcome indicators (favorable and unfavorable). Also
analyzed was whether there was a reduction in intercenter variability, which represents another
important aspect of quality of care.

Process indicators
Patients who had their lipid profile measured at least once
Variation (%) versus 2004

Years

Years

More and more patients had their lipid profile monitored, with a relative increase of 20% over the fouryear period.
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Intermediate outcome indicators
Patients with LDL cholesterol <100 mg/dl
Variation (%) versus 2004

Years

Years

Patients with LDL cholesterol ≥130 mg/dl
Variation (%) versus 2004

Years

Years

Time analysis of LDL cholesterol values showed an increase in the percentage of patients with target LDL
cholesterol values, although slightly less than in 2007. There was also a relative reduction in the proportion
of patients with particularly high LDL cholesterol values (20% in 2006 versus 14% in 2007).
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Intercenter variability according to year
Process indicators
Patients who had their lipid profile measured at least once

Besides the increase in the mean proportion per
center of the number of patients undergoing lipid
monitoring, there was a clear reduction in intercenter variability for this process indicator, despite
the persistence of a wide range of behaviors among
centers.

Intermediate outcome indicators
Patients with LDL cholesterol ≤100 mg/dl

Patients with LDL cholesterol ≥130 mg/dl

The mean proportion of patients with target LDL
cholesterol values per center increased over the
four-year period, associated with a limited range of
intercenter variability.

Accordingly, the mean proportion per center of
patients with particularly elevated LDL cholesterol
levels decreased; here, too, intercenter variability
was low.
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Prescribed medications
Patients treated with statins
Variation (%) versus 2004

Years

Years

Intercenter variability in the rate of statin use according to year

Marked changes were observed in the use of statins during the four-year period. There was a gradual increase in the use of drugs from this class, with a relative increase of 67% between 2004 and 2007. Analysis
of intercenter variability showed moderate variability, without marked changes over the years.
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Blood pressure
This section explores the changes in the indicators of blood pressure control and takes into consideration process indicators and intermediate outcome indicators (favorable and unfavorable) of
the use of several widely used antihypertensive agents. Also analyzed was whether there was a reduction in intercenter variability, which represents another important aspect of quality of care.

Process indicators
Patients who had their blood pressure measured at least once
Variation (%) versus 2004

Years

Years

Following a gradual increase in the percentage of patients who had their blood pressure measured at least
once between 2004 and 2006, there was a slight drop in 2007.
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Intermediate outcome indicators
Patients with blood pressure ≤130/85 mmHg

Variation (%) versus 2004

Years

Years

Patients with blood pressure ≥140/90 mmHg
Variation (%) versus 2004

Years

Years

Blood pressure control remained substantially unchanged over the four years. In 2007 there was a slight
decrease in the proportion of patients with blood pressure values ≥140/90 mmHg.
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Intercenter variability according to year
Process indicators
Patients who had their blood pressure measured at least once

Although intercenter variability narrowed slightly
over the four years, there remained a marked variability in the recording of blood pressure values,
which was missing in nearly one fourth of patients,
with striking differences among centers.

Intermediate outcome indicators
Patients with blood pressure ≤130/85 mmHg

Patients with blood pressure ≥140/90 mmHg

No significant changes were noted in either favorable or unfavorable outcome measures in terms of center
performance or of variability.
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Prescribed medications
Patients treated with ACE inhibitors
Variation (%) versus 2004

Years

Patients treated with ARBs

Years
Variation (%) versus 2004

Years

Years

Patients treated with beta-blockers
Variation (%) versus 2004

Years

Years

While the proportion of patients treated with ACE inhibitors remained basically unchanged, there was a
substantial relative increase in the use of ARBs and beta-blockers.
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Prescribed medications
Patients treated with ≥2 antihypertensive agents
Variation (%) versus 2004

Years

Years

Intercenter variability in the rate of use of ≥2 antihypertensive agents

On the whole, the proportion of hypertensive patients treated with two or more antihypertensive agents
seems to have decreased. The wide variability among the centers found in 2004 has narrowed since then.
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Other indicators
This section explores the changes in the remaining quality indicators ordinarily investigated by
the AMD Annals. Taken into the analysis were process indicators such as the proportion of patients
monitored for nephropathy and who underwent a foot examination during the four-year period,
and as intermediate outcome indicators BMI and the percentage of smokers.

Process indicators
Patients monitored for nephropathy
Variation (%) versus 2004

Years

Years

No substantial changes were observed in renal function monitoring over the four-year period. Following a
slight rise in 2005-2006, the more recent data reveal a percentage comparable to that of 2004.
Patients monitored for diabetic foot
Variation (%) versus 2004

Years

Years

Foot examination remains the least systematically performed or recorded process measure, with a marked
drop in 2007.
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Intermediate outcome indicators
Distribution of mean BMI values according to year and center

No significant changes were found in mean BMI
values or in intercenter variability.

Smokers
Variation (%) versus 2004

Years

Years

The percentage of smokers decreased only slightly. The high prevalence of smokers in this high-risk population remains cause for concern.
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Commentary
Between 2004 and 2007, the number of patients for
which process indicators and intermediate outcome
indicators could be analyzed nearly doubled (5647
versus 11,294, respectively). The rate of first visits
remained at above 11%.
According to diagnostic-therapeutic health care pathways in diabetes, all persons with T1DM should be
followed by a diabetes center.
The reason for the slight but gradual reduction in
the mean number of visits per patient over the years
might be due to increasing difficulty the centers have
in meeting the demand for diabetes care.
Glycometabolic compensation
Glycated hemoglobin
Glycated hemoglobin was measured in nearly all patients at least once yearly and nearly invariably at all
centers. According to the Italian Standards for Diabetes
Mellitus, the objective is to maintain HbA1c <7% (Evidence Level I, Recommendation Strength B). This goal
was attained in <30% of patients. Nonetheless, over
the four years the number of patients who reached
this target value (relative increase of 15.8% versus
2004) rose, and the number of those with HbA1c
>9% (relative decrease of 12.4% versus 2004) fell.
Over the four years, the range of intercenter variability
remained unchanged as regards the number of patients with target HbA1c values (15-35%) and those
with particularly elevated values (10-30%), indicating
scope for improvement in this area.
Cardiovascular risk factors
LDL cholesterol
The percentage of patients with T1DM who had their
LDL cholesterol measured at least once a year rose
between 2004 and 2007, increasing from 59.5% to
71.5%, with a relative increase of 20.1%. It appears
that in about 30% of patients the lipid profile was not
monitored, with a wide range of intercenter variability
(60-90%).
Of note is that in order to arrive at this finding, either
the LDL cholesterol or the HDL cholesterol or triglyc-
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eride value has to be recorded in the Data File in order
to calculate the total cholesterol value. Therefore, one
problem could be that either the test was not performed or the HDL cholesterol value not recorded.
According to the Italian Standards for Diabetes Mellitus,
the goal is to reach an LDL cholesterol value <100
mg/dl (Evidence Level I, Recommendation Strength
B). Although gradually improving, this objective was
achieved in a low percentage of patients. In 2007 only
38.1% of patients were noted to have target values
(relative increase of 13.8% versus 2004).
The percentage of patients with elevated LDL cholesterol values (>130 mg/dl) dropped to 23.9% in 2007
(relative reduction of 14.3% versus 2004).
Although there was a relative increase in the use of statins (66.6%), only 19.6% of patients were receiving statin therapy in 2007, with wide intercenter variability.
Blood pressure
The percent of patients who had their blood pressure
measured at least once varied between 73% and 80%,
with a slight decrease in 2007. The wide intercenter
variability (70-95%) may reflect problems with recording this datum.
According to the Italian Standards for Diabetes Mellitus, the goal is to reach systolic blood pressure <130
mmHg (Evidence Level III, Recommendation Strength
B) and diastolic blood pressure <80 mmHg (Evidence
Level II, Recommendation Strength B). For reasons
of continuity and data comparability, the threshold
of 130/85 mmHg was used in this analysis, as in the
2004 AMD Annals analysis.
The level of blood pressure control remained substantially unchanged over the four years.
The percentage of patients with a blood pressure value ≤130/85 mmHg in 2007 was 64.6%, with a relative
increase of 1.4% versus 2004. There was a relative
decrease of 4.1% in patients with values ≥140/90
mmHg, or 31.8% in 2007.
The use of ACE inhibitors remained unchanged,
whereas the use of ARBs and beta-blockers increased.
On the whole, the proportion of hypertensive patients
treated with two or more antihypertensive agents decreased slightly.

Type 1 diabetes mellitus

The wide intercenter variability in reporting found
in 2004 narrowed considerably over the following
years.
Smoking
The percentage of smokers decreased only slightly;
28% of patients in this high-risk population were
smokers.
Other indicators
Patients monitored for diabetic nephropathy
Renal function monitoring remained substantially un-

changed over the four-year period; following a slight
increase in 2005-2006, the more recent data show a
percentage comparable to that of 2004. Apparently,
only 57% of patients with T1DM were monitored for
this complication; however, it cannot be ruled out that
monitoring was carried out but not recorded.
Patients monitored for diabetic foot
Foot examination remains the least systematically performed or recorded process measure (19.6% in 2007),
with a marked drop of 17.9% in 2007.
Antonino Cimino

39

Type 2
diabetes mellitus

Type 2 diabetes mellitus

Characteristics of patients with type 2 diabetes mellitus (T2DM)
The table illustrates the characteristics of the population according to type of diabetes and year.

No.
Males (%)

2004

2005

2006

2007

106,319

123,953

151,113

191,967

54.1

54.3

54.8

54.8

0.8
3.2
10.9
26.2
34.2
24.7

0.9
3.1
10.6
25.7
34.5
25.2

0.8
3.0
10.2
25.4
34.8
25.8

0.8
2.8
9.7
24.8
35.2
26.7

First visit (%)

18.3

18.2

18.7

16.6

Treatment (%)
Diet alone
OHA*
OHA* + insulin
Insulin

11.3
63.5
11.4
13.8

11.1
62.6
12.0
14.3

10.5
62.1
12.7
14.7

10.3
60.5
13.8
15.4

Mean no. of visits
Diet alone
OHA*
Insulin
OHA* + insulin

1.6
2.1
3.0
3.0

1.5
2.1
3.0
3.0

1.5
2.0
2.9
2.9

1.5
1.9
2.8
2.9

Age (%)

0-35
35-45
45-55
55-65
65-75
>75

*OHA = oral hypoglicemic agents

Over the four years there was a slight increase in the number of older patients, while the number of younger
patients fell slightly. The percentage of first visits appears to have decreased in 2007. The proportion of patients treated with insulin alone or in combination therapy increased steadily over the years, with a parallel
decrease in the proportion of those treated with diet alone or with oral hypoglycemic agents.
As in T1DM, there was a slight decrease in the mean number of visits per patient in all treatment categories.
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Distribution of mean values of main clinical parameters

HbA1c

BMI

Systolic blood pressure

Diastolic blood pressure

Total cholesterol

Triglycerides

LDL cholesterol

HDL cholesterol

The data on the whole population with T2DM show a slight decrease over time in HbA1c and in lipid
levels, while mean blood pressure and BMI values remained unchanged.
43

Type 2 diabetes mellitus

Glycated hemoglobin
This section explores the changes in the indicators of metabolic control and takes into consideration process indicators and intermediate outcome indicators (favorable and unfavorable), the use
of insulin and several classes of oral hypoglycemic agents. Also analyzed was whether there was a
decrease in intercenter variability, which represents another important aspect of quality of care.

Process indicators
Patients who had their HbA1c measured at least once
Variation (%) versus 2004

Years

Years

As for T1DM, also for T2DM HbA1c monitoring constituted the most satisfactory process indicator, with
over 90% of patients monitored every year since 2004, as shown in the bar graph.
No substantial change was noted in the proportion of subjects who had their HbA1c measured at least once
a year, as shown in the mountain graph.
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Intermediate outcome indicators
Persons with HbA1c ≤7%
Variation (%) versus 2004

Years

Years

Persons with HbA1c ≥9%

Variation (%) versus 2004

Years

Years

Over the four-year period, there was a constant increase in the proportion of patients with target HbA1c
values (from 45% to 48%), with a relative increase of approximately 6%. Parallel to the increase in the
percentage of patients with good metabolic control, the proportion of those with HbA1c >9% decreased
slightly, with a relative reduction of 12.3%.
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Intercenter variability by year
Process indicators
Patients who had their HbA1c measured at least once

Since 2004, HbA1c monitoring has been the process
indicator with the least intercenter variability. The
narrow range of variability closed further versus
2004.

Intermediate outcome indicators
Patients with HbA1c ≤7%

Patients with HbA1c ≥9%

Although there was an increase in the mean proportion of patients with target values at some centers,
intercenter variability did not decrease substantially, as shown by the similar box widths.

The mean percent of patients with particularly high
HbA1c values was moderate and decreased over the
years; the range of intercenter variability was also
moderate.
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Prescribed medications
Patients receiving metformin
Variation (%) versus 2004

Years

Years

Patients receiving sulfonylureas
Variation (%) versus 2004

Years

Years

Patients receiving insulin
Variation (%) versus 2004

Years

Years

The time trend of the use of antidiabetic drugs showed an increase in the proportion of patients treated
with metformin and those treated with insulin, associated with a slight decrease in the percentage of those
on sulfonylurea therapy.
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Prescribed medications
Intercenter variability in rate of use of metformin

Over the four years there was an increase in the
mean number of patients per center treated with
metformin, associated with a marked reduction in
intercenter variability.
The negative extremes were probably due to the
lack of use by some centers of an electronic-medical
record for entering drug prescriptions.
Intercenter variability in the rate of use of sulfonylureas

While the mean percentage per center of patients on
sulfonylurea therapy remained unchanged, there was
a substantial reduction in intercenter variability.
Intercenter variability in the rate of use of insulin

The mean percentage per center of patients on insulin therapy increased over the four-year period,
while intercenter variability remained low.
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Lipid profile
This section explores the changes in the indicators of lipidic control and takes into consideration process indicators and intermediate outcome indicators (favorable and unfavorable) and the
use of statins. Also analyzed was whether there was a reduction in intercenter variability, which
represents another important aspect of quality of care.

Process indicators
Patients who had their lipid profile measured at least once
Variation (%) versus 2004

Years

Years

More and more patients had their lipid profile monitored, with a relative increase of 10% over the fouryear period.
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Intermediate outcome indicators
Patients with LDL cholesterol <100 mg/dl
Variation (%) versus 2004

Years

Years

Patients with LDL cholesterol ≥130 mg/dl
Variation (%) versus 2004

Years

Years

Time analysis of the LDL cholesterol values showed a marked increase in the percentage of patients with
target LDL cholesterol values, with a relative increase of 36% between 2004 and 2007. In parallel there was
a relative reduction in the proportion of patients with particularly elevated levels (26.5% in 2007).
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Intercenter variability according to year
Process indicators
Patients who had their lipid profile measured at least once

Besides the increase in the mean proportion per
center of the number of patients undergoing lipid
monitoring, there was a clear reduction in intercenter variability for this process indicator, despite
the persistence of a wide range of behaviors among
the centers.

Intermediate outcome indicators
Patients with LDL cholesterol ≤100 mg/dl

Patients with LDL cholesterol ≥130 mg/dl

The mean proportion per center of patients with
target LDL cholesterol values increased over the
four-year period, associated with a slight increase
in intercenter variability.

Accordingly, the mean proportion of patients per
center with particularly elevated LDL cholesterol
levels decreased with the reduction in intercenter
variability.
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Prescribed medications
Patients treated with statins
Variation (%) versus 2004

Years

Years

Intercenter variability in the rate of statin use by year

Marked changes were observed in statin use over the four-year period. There was a gradual increase in the
use of drugs from this class, with a relative increase of 64% between 2004 and 2007. Analysis of intercenter
variability showed an increase in the mean number of patients treated per center, even if the intercenter
variability remained high.
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Blood pressure
This section explores the changes in the indicators of blood pressure control and takes into consideration process indicators and intermediate outcome indicators (favorable and unfavorable)
of the use of several widely prescribed antihypertensive agents. Also analyzed was whether there
was a reduction in intercenter variability, which represents another important aspect of quality
of care.

Process indicators
Patients who had their blood pressure measured at least once
Variation (%) versus 2004

Years

Years

There was no substantial change in the percentage of patients who had their blood pressure measured at
least once between 2004 and 2007.
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Intermediate outcome indicators
Patients with blood pressure ≤130/85 mmHg

Variation (%) versus 2004

Years

Years

Patients with blood pressure ≥140/90 mmHg

Variation (%) versus 2004

Years

Years

Blood pressure control improved slightly over the four years, with a relative increase of 10% in the number
of patients with target values and a concomitant reduction of approximately 7% in the proportion of those
with blood pressure values ≥140/90 mmHg.
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Intercenter variability according to year
Process indicators
Patients who had their blood pressure measured at least once

No significant change was observed in the mean
proportion of monitored patients, with fluctuations
in intercenter variability.

Intermediate outcome indicators
Patients with blood pressure ≤130/85 mmHg

Patients with blood pressure ≥140/90 mmHg

An improvement was observed in the mean number per center of patients with blood pressure values on
target, associated with a reduction in those with an unfavorable outcome. This finding was associated with
an increase in intercenter variability for both outcomes.
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Prescribed medications
Patients treated with ACE inhibitors
Variation (%) versus 2004

Years

Years

Patients treated with ARBs
Variation (%) versus 2004

Years

Years

Patients treated with beta-blockers
Variation (%) versus 2004

Years

Years

There was an increase in the use of drugs from all three classes, with the highest increase in ARBs and
beta-blockers.
56

Type 2 diabetes mellitus

Prescribed medications
Patients treated with ≥2 antihypertensive agents
Variation (%) versus 2004

Years

Years

Intercenter variability in the rate of use of ≥2 antihypertensive agents

There was an increased use of single classes of antihypertensives, but only a slight increase in the proportion
of patients treated with two or more antihypertensive agents, both as regards the total population and the
mean values for each center. Of note was the significant reduction in intercenter variability since 2004.
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Other indicators
This section explores the changes in the remaining quality indicators ordinarily investigated by
the AMD Annals. Taken into the analysis were process indicators such as the proportion of patients
monitored for nephropathy and who underwent a foot examination during the index period, and
BMI and the percentage of smokers as intermediate outcome indicators.

Process indicators
Patients monitored for nephropathy
Variation (%) versus 2004

Years

Years

A slight decrease in renal function monitoring was observed over the four-year period, with a relative decrease of 11% in 2007 versus 2004.
Patients monitored for diabetic foot
Variation (%) versus 2004

Years

Years

Foot examination remained the least systematically performed or recorded process measure; nevertheless,
it improved slightly since 2004.
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Intermediate outcome indicators
Distribution of mean BMI values according to year and center

No significant changes were found in mean BMI
values or in intercenter variability.

Smokers
Variation (%) versus 2004

Years

Years

The percentage of smokers remained unchanged, testifying to the difficulty with intervening on this risk
factor.
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Commentary
Between 2004 and 2007 there was an increase in the
percentage of older patients seeking diabetes care,
with an increase from 58.9% to 61.9% among the
over-65s. There was a decrease in the number of patients treated with diet alone and with oral hypoglycemic agents, whereas the percentage of those treated
with insulin, both alone and in combination with hypoglycemic agents increased.
There was a slight decrease in the mean number of
visits per patient in all treatment classes, perhaps owing to the difficulty of centers to meet the increased
number of patients seeking diabetes care.

Glycometabolic compensation
Glycated hemoglobin
Italian Standards for Diabetes Mellitus: the goal is to
maintain HbA1c <7% (Evidence Level I, Recommendation Strength B).
The percentage of patients who had their glycated
hemoglobin measured at least once a year remained
unchanged between 2004 and 2007 (just over 90%).
The goal of maintaining a target value ≤7% was
reached by a growing number of patients: 47.9% in
2007 with a relative increase of 5% versus 2004. Also
the percentage of patients with elevated values (≥9%)
decreased steadily: 11.2% in 2007, with a relative
reduction of 12.3% versus 2004.
Intercenter variability for all three parameters remained
unchanged: a fairly narrow range in the percentage of
patients monitored and the percentage of patients
with elevated HbA1c levels; more marked was the
percentage of patients with target levels.
In brief, the results for glycated hemoglobin were
fairly satisfactory and improved compared with international series.
Between 2004 and 2007 the percentage of patients
treated with metformin increased by 10% and those
with insulin by 16%; there was a relative decrease of
6% in those treated with sulfonylurea.
Intercenter variability in the use of these drugs did not
change significantly.
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Cardiovascular risk factors
LDL cholesterol
Italian Standards for Diabetes Mellitus: the objective
is to reach an LDL cholesterol value <100 mg/dl in
patients with diabetes and one or more cardiovascular risk factors (Evidence Level I, Recommendation
Strength B).
In persons with diabetes and heart disease and multiple unmodifiable risk factors for cardiovascular disease, LDL cholesterol values <70 mg/dl may represent
a therapeutic objective (Evidence Level VI, Recommendation Strength B).
Between 2004 and 2007 the percentage of patients
who had their LDL cholesterol measured at least once
a year rose to 70.4%, with a relative increase of 10%.
The recommended value of <100 mg/dl was reached
by a growing number of patients: nearly 40% in 2007,
with a relative increase of 36% versus 2004.
The percentage of patients with elevated values (≥130
mg/dl) fell to 26.5% in 2007, with a relative reduction
of 26.5% versus 2004.
Intercenter variability gradually narrowed in both
monitoring and objectives attained.
In brief, both LDL cholesterol monitoring and attainment of objectives as indicated by the guidelines
improved, although the results still remain far from
satisfactory.
The use of statins increased markedly: 34% of patients
in 2007, with a relative increase of over 60%. Intercenter variability in the use of statins remained wide.
Blood pressure
Italian Standards for Diabetes Mellitus: the goal is to
reach systolic blood pressure values <130 mmHg
(Evidence Level III, Recommendation Strength B) and
diastolic blood pressure values <80 mmHg (Evidence
Level II, Recommendation Strength B).
N.B. For reasons of continuity, the threshold value of
130/85 mmHg has been maintained since 2004.
During the four-year period, the percentage of patients who had their blood pressure measured at
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least once a year remained substantially unchanged
at nearly 80%.
The percentage of patients with blood pressure values
≤130/85 mmHg rose: 36.9% in 2007, with a relative
increase of 10% versus 2004.
The percentage of patients with blood pressure values
≥140/90 mmHg fell: 57.2% in 2007, with a relative
reduction of 7% versus 2004.
Intercenter variability remained moderately high for this
process indicator, which, however, increased for favorable and unfavorable intermediate outcome measures.
The use of prescribed medications increased, and
more so for ARBs and beta-blockers than for ACE inhibitors.
Between 2004 and 2007 there was a slight relative
increase of 10% in the percentage of patients treated
with more than one antihypertensive agent.
On the whole, although the situation improved, the
percentage of patients with optimal blood pressure
control is still insufficient.
Obesity
The BMI values did not change between 2004 and
2007: the mean BMI value per center remained 29.5

(indicating marked overweight in persons with T2DM);
intercenter variability remained unchanged.
Smoking
Between 2004 and 2007 the percentage of smokers (17.7%) remained high in a population burdened
with other cardiovascular risk factors.
Other indicators
Patients monitored for diabetic nephropathy
In 2004 the percentage of patients monitored for
diabetic nephropathy was nearly 50%, with a relative
reduction of about 11% in 2007, indicating diminished attention to screening and follow-up for diabetic
nephropathy.
Patients monitored for diabetic foot
Between 2004 and 2007 there was a marked relative
increase (21%) in monitoring for diabetic foot, but in
absolute terms too little attention was given to this
process indicator: only 18.8% of patients were examined during 2007.
Illidio Meloncelli
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Synopsis of changes between 2004 and 2007

Process indicators

HbA1c

Lipids

Nephropathy

Blood pressure

Foot

The graphs illustrate the percent changes in the process indicators for T1DM and T2DM between 2004
and 2007. Slight changes in HbA1c and blood pressure values were observed for both T1DM and T2DM;
an improvement in lipid profile monitoring can be noted for T1DM and T2DM, with 12% and 6.5% more
patients monitored, respectively.
Some 5.4% fewer patients with T2DM had their renal function monitored, while the proportion of those
with T1DM who underwent renal function monitoring remained unchanged. Monitoring for diabetic foot
decreased by 4.3% in patients with T1DM but increased by 3.3% in those with T2DM.
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Favorable outcome measures

Unfavorable outcome measures

Metabolic control in both T1DM and
T2DM produced a slight increase in
favorable outcomes associated with
a reduction in the proportion of patients with elevated HbA1c values.

Data on lipid profile control showed
an improvement, especially in patients with T2DM, with a substantial
increase in the proportion of those
with target values and a parallel reduction in those with elevated LDL
cholesterol values.
LDL-C ≥130 mg/dl

LDL-C <100 mg/dl

Blood pressure data showed a slight
improvement, particularly for favorable and unfavorable measures in
T2DM.
BP ≤130/85 mmHg

BP ≥140/90 mmHg
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Prescribed medications

There was an absolute increase of 4% in
the proportion of persons with T2DM
treated with insulin, reflecting increased
intensive therapy between 2004 and
2007.
Insulin

Statin use increased the most among the
antidiabetic drugs prescribed for both
types of diabetes.
Statins

The use of more than one antihypertensive agent in combination therapy, a
sign of increased therapeutic intensity,
increased slightly in persons with T2DM
and decreased in those with T1DM.
≥2 antihypertensives
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Commentary
The 2009 AMD Annals offer a new perspective on the
quality of diabetes care with an analysis of the changes
in the main process and intermediate outcome indicators at the end of a four-year period. The picture is
positive because in this period there was an improvement in the care the collaborating centers delivered
for both types of diabetes.
An example is the data on metabolic and blood pressure control which showed an increase in the proportion of T1DM and T2DM patients with target values,
without a commensurate increase in annual monitoring of these parameters. This means that diabetologists have improved the quality of care, expressed as
intermediate outcome indicators, making more effective use of the clinical data, which had been recorded
in a high percentage of patients. Specifically, in 2007
HbA1c was measured in 95.1% of patients with T1DM,
with a 1.4% increase versus 2004, and in 91.4% of
those with T2DM, with a 0.5% increase versus 2004;
blood pressure was controlled in 73.4% of patients
with T1DM, with a decrease of 0.3% versus 2004,
and in 77.9% of those with T2DM, with an increase of
1.8% versus 2004. As regards HbA1c ≤7% there was a
4% increase in the proportion of patients with T1DM
and a 2.7% increase in those with T2DM, whereas
as regards blood pressure value ≤130/85 mmHg the
proportion of patients with T1DM increased by 0.9%
and by 3.5% in those with T2DM.
Another positive finding derives from the data on lipid
control, which showed an increase of 12% in patients
with T1DM and of 6.5% in those with T2DM, yielding
an annual control of lipid profile in nearly 70% of patients with diabetes examined in 2007. This reflects an
improvement in the correlated intermediate outcome
indicator: the proportion of patients with target LDL
cholesterol values increased by 4.6% and 10.5% for
those with T1DM and T2DM, respectively.

Supporting this positive trend in the quality of care
was the increase in all favorable outcome measures
and the simultaneous reduction in the corresponding unfavorable measures. In addition, the increased
intensity of intervention on cardiovascular risk factors
was demonstrated by the greater use of insulin in
patients with T2DM, increased statin prescription in
both types of diabetes, and the changes in the use
of more than one antihypertensive agent in patients
with T2DM.
A disappointing picture is that of monitoring of renal
function and diabetic foot; specific interventions are
clearly needed to improve these parameters in terms of
provider-order entry on the electronic-medical record
and actual performance of these examinations.
A final consideration is the degree of changes revealed
in this longitudinal analysis. Expressed as absolute percent variations, the phenomenon could appear modest, but since the sample size is extraordinarily large,
the absolute number of patients who benefited from
the change is relevant. In 2007, for example, 21,000
more persons with diabetes than in 2004 presented
with optimal LDL cholesterol values, which translates
into a reduction in cardiovascular risk. The important
thing is to view these results not as small percentage
points but rather as significant changes in the life expectancy of thousands of persons with diabetes and
in the related socioeconomic impact.
These results reflect a cultural paradigm shift in diabetes care over the last four years in Italy which, thanks
to a more correct and wider use of electronic-medical
records and the ability to examine in real time the results of health care, there was an incentive to put into
practice the recommendations of good clinical practice promulgated and discussed by our association.
Danila Fava, Gualtiero de Bigontina
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Premise
This section explores the trends of quality care indicators by geographic macro-area.
The macro-areas are:
•

•

•

South and the islands: Abruzzo, Campania,
Puglia, Basilicata, Calabria, Sicilia and Sardegna.

Valle d’Aosta and Molise were not included in the
analysis.
The table below illustrates the descriptive data on
the number of centers and the level of acceptable
completeness of data.

North: Piemonte, Liguria, Lombardia, TrentinoAlto Adige, Veneto, Friuli-Venezia-Giulia, Emi
lia-Romagna
Center: Toscana, Lazio, Umbria, Marche

2004

2005

2006

2007

NORTH

No. of centers
No. of centers with minimum acceptable
completeness (gold)
% gold/ total no. of centers

46

53

55

64

25
54.3%

26
49.1%

34
61.8%

43
67.2%

20

22

23

23

4
20%

10
45.5%

10
43.5%

12
52.2%

19

22

24

29

4
21.1%

5
22.7%

5
20.8%

9
31.0%

CENTER

No. of centers
No. of centers with minimum acceptable
completeness (gold)
% gold/ total no. of centers

SOUTH

No. of centers
No. of centers with minimum acceptable
completeness (gold)
% gold/ total no. of centers

The table shows that the majority of centers are
located in the North, with a marked increase in
those collaborating in the North and the South
macro-areas.
Of note is that the quality of the data entered on
the electronic-medical records improved, as shown
by the increase in the percentage of centers that
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met the minimal criteria for completeness applied
to define the gold standard (cf. Methods section).
Also in 2007 there remained a north-south gradient in the number of centers and in the percentage
of centers with minimum acceptable completeness
of data.
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Characteristics of patients with T1DM

No. of patients

First visit (%)

Males (%)

Age (yr)

Duration of diabetes (yr)

2004

2005

2006

2007

North
Center
South

3171
1671
805

3572
2043
997

4659
2407
1389

6292
2796
2853

North
Center
South

10.5
12.8
9.2

13.1
15.1
14.0

12.6
16.7
17.9

11.7
11.9
9.6

North
Center
South

54.2
56.5
51.3

54.8
55.3
51.8

55.7
56.0
52.1

55.8
55.3
53.0

North
Center
South

46.0 ± 17.1
46.4 ± 16.9
43.2 ± 17.4

46.2 ± 16.6
46.6 ± 16.8
42.9 ± 16.5

46.6 ± 16.3
46.4 ± 16.2
43.2 ± 16.4

46.5 ± 15.9
46.4 ± 16.1
44.9 ± 15.8

North
Center
South

18.1 ± 12.3
18.6 ± 12.6
16.1 ± 12.2

18.1 ± 12.6
18.7 ± 12.6
15.1 ± 11.7

18.2 ± 12.7
18.7 ± 12.8
16.6 ± 12.0

18.5 ± 12.6
19.1 ± 12.9
19.2 ± 12.3

2004

2005

2006

2007

North
Center
South

52,784
36,907
16,628

62,230
41,410
20,313

79,083
46,672
25,358

102,159
52,066
37,742

North
Center
South

20.3
14.9
19.5

19.9
15.4
18.7

19.2
17.0
20.3

17.8
15.2
15.3

North
Center
South

55.6
53.3
50.7

56.0
53.4
50.9

56.4
54.1
50.9

56.3
54.3
51.3

North
Center
South

66.7 ± 11.3
67.5 ± 11.3
65.1 ± 11.7

66.8 ± 11.3
67.6 ± 11.4
65.4 ± 11.7

67.1 ± 11.1
68.0 ± 11.4
65.8 ± 11.7

67.5 ± 11.1
68.2 ± 11.3
66.6 ± 11.4

North
Center
South

10.4 ± 9.1
11.2 ± 9.5
9.3 ± 8.6

10.4 ± 9.1
11.6 ± 9.6
9.5 ± 8.5

10.7 ± 9.1
11.7 ± 9.6
10.2 ± 8.6

11.0 ± 9.1
12.1 ± 9.6
11.3 ± 8.8

Characteristics of patients with T2DM

No. of patients

First visit (%)

Males (%)

Age (yr)

Duration of diabetes (yr)
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Glycated hemoglobin

Patients who had their HbA1c measured at least once
T1DM

T2DM

NORTH

Years

Years

CENTER

Years

Years

SOUTH

Years

Years

In the North and Center macro-areas, HbA1c monitoring was consistently high for both types of diabetes
over the four-year period; in the South the percentage of monitoring in patients with T1DM increased
steadily, while it remained unchanged at under 90% in those with T2DM.
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Patients with HbA1c ≤7%
T1DM

T2DM

NORTH

Years

Years

CENTER

Years

Years

SOUTH

Years

Years

Adequate metabolic control in both T1DM and T2DM was observed more often in the South, where higher
growth rates can be noted.
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Patients with HbA1c ≥9%
T1DM

T2DM

NORTH

Years

Years

CENTER

Years

Years

SOUTH

Years

Years

The percentage of patients with an unfavorable outcome measure for both T1DM and T2DM, which was
higher in the South, decreased markedly there, and remained substantially unchanged in the other two
macro-areas.
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Patients treated with insulin
T2DM

NORTH

Years

The percentage of patients treated with
insulin increased steadily in all three
macro-areas, reaching nearly 30% in
2007.

CENTER

Years

SOUTH

Years
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Lipid profile
Patients who had their lipid profile measured at least once
T1DM

T2DM

NORTH

Years

Years

CENTER

Years

Years

SOUTH

Years

Years

Lipid profile measurement in T1DM and T2DM was increasingly performed, and more often in the North
than in either of the other two macro-areas.
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Patients with LDL cholesterol <100 mg/dl
T1DM

T2DM

NORTH

Years

Years

CENTER

Years

Years

SOUTH

Years

Years

This indicator generally improved in both T1DM and T2DM, with slightly better results reported for the
North.

77

Analysis of quality indicators by geographic macro-area

Patients with LDL cholesterol ≥130 mg/dl
T1DM

T2DM

NORTH

Years

Years

CENTER

Years

Years

SOUTH

Years

Years

The steady reduction in this unfavorable outcome measure was more marked in the North and the South
than in the Center, especially in patients with T2DM.
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Patients treated with statins
T1DM

T2DM

NORTH

Years

Years

CENTER

Years

Years

SOUTH

Years

Years

In all three macro-areas and in both types of diabetes there was a steady increase in the proportion of patients treated with statins; higher percentages in those with T2DM were observed in the North.
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Blood pressure

Patients who had their blood pressure measured at least once
T1DM

T2DM

NORTH

Years

Years

CENTER

Years

Years

SOUTH

Years

Years

Reporting rates of blood pressure control were high in the North, rose in the Center and declined in the
South.
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Patients with blood pressure ≤130/85 mmHg
T1DM

T2DM

NORTH

Years

Years

CENTER

Years

Years

SOUTH

Years

Years

In the absence of marked temporal changes, adequate blood pressure control was more frequently reported
in the South for both types of diabetes.
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Patients with blood pressure ≥140/90 mmHg
T1DM

T2DM

NORTH

Years

Years

CENTER

Years

Years

SOUTH

Years

Years

A reduction in this unfavorable outcome measure was observed only in the South for T1DM; the trend
appears to be present for T2DM in all three macro-areas, although more pronounced in the Center. A decreasing north-south gradient in the proportion of patients with elevated blood pressure values persisted.
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Patients treated with ≥2 antihypertensive agents
T1DM

T2DM

NORTH

Years

Years

CENTER

Years

Years

SOUTH

Years

Years

In all three macro-areas the proportion of patients treated with two or more antihypertensive agents declined slightly in those with T1DM but increased in those with T2DM.
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Other indicators
Patients monitored for nephropathy
T1DM

T2DM

NORTH

Years

Years

CENTER

Years

Years

SOUTH

Years

Years

There was a downward trend in the North and the Center, whereas in the South, where monitoring for
nephropathy was comparatively less frequent, the percentage increased to approximately the levels reported
in the other two macro-areas.
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Patients monitored for diabetic foot
T1DM

T2DM

NORTH

Years

Years

CENTER

Years

Years

SOUTH

Years

Years

Monitoring for diabetic foot was generally low, with fairly uneven data according to macro-area and type
of diabetes, resulting in no clear trend of improvement.
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Smokers
T1DM

T2DM

NORTH

Years

Years

CENTER

Years

Years

SOUTH

Years

Years

The proportion of smokers remained substantially unchanged over the four years and across all three
macro-areas.

86

Analysis of quality indicators by geographic macro-area

Commentary
Besides providing a broad national picture of diabetes
care, the AMD Annals reveal whether, in an era of
increased mandating to the regional administrations
and health care devolution, the health care models
operated in the various different geographic areas
manage to deliver a fairly similar level of services, ensuring equality of access and elevated quality of care.
Analysis by macro-area is important for documenting
whether and to what extent there exist geographic
and temporal trends in the improvement of quality of
care. Documentation of what has been done and of
the results thereby obtained can, in fact, represent the
knowledge basis that informs reflection and deeper
analysis at the regional level, as can a comparative
evaluation between different organizational models.
Given these premises, the analysis of four years of
activity has highlighted several important issues that
may be summarized as follows:
1. Ever wider participation in the AMD Annals is accompanied by a continuing improvement in the
quality of data entered on the electronic-medical
records. Not only has the number of centers collaborating in the initiative grown, but also the percentage of those that met the criteria for minimum
acceptable data completeness for defining the gold
standard. It should be stressed, however, that the
diabetes centers in the Center and South macroareas need to be more involved. Over 50% of the
sample comes from centers located in the North.
In addition, efforts need to be stepped up so that
the completeness of the collected data reach the
gold standard level in all collaborating centers, thus
closing the current north-south gap.
2. As regards metabolic control, given the elevated
performance levels in all three macro-areas for
HbA1c monitoring (slightly lower in the South),
there remain considerable differences in the targets
reached. Specifically, the proportion of patients
with HbA1c ≤7% in T1DM and in T2DM increased
markedly from north to south, with a percentage
difference of over 15 points for T1DM and over
10 points for T2DM. Also as concerns the time

trends, an improvement was observed especially in
the South, where it was more evident for T1DM.
Although underlying these differences may be differing demographic characteristics (lifestyle, socioeconomic status, referral of patients with more or
less severe diabetes to diabetes centers), it is also
possible that in the South there is a greater propensity to treat aggressively, as seems to emerge from
the data on T1DM and the slightly higher percentage of patients with T2DM treated with insulin.
3. In lipid profile control there was a general trend toward improved performance as measured by process and intermediate outcome indicators. In the
generally positive picture there remains a markedly
higher monitoring rate of lipid profile for both types
of diabetes, with the highest percentage of patients
with target LDL cholesterol values in the North. This
finding is associated with a greater use of statins in
the North, although there was an upward trend in
all three macro-areas.
4. The blood pressure data paint a variegated picture.
While blood pressure values were more often measured and recorded in the North for both types of
diabetes, target values were more often reported in
the South. Of note is the extremely high proportion
of persons with elevated blood pressure (≥140/90
mmHg), especially among those with T2DM in the
North (60%) and the Center (56%) and the South
(just under 50%). Similarly for patients with T1DM,
one out of three in the North and the Center and
one out of four in the South presented with elevated blood pressure values. This negative finding persists, despite the elevated and increasingly
growing proportion of persons treated with two
or more antihypertensive agents, and calls attention to the need to examine the reasons for this
failure.
5. The other indicators show a substantial lack of
monitoring or recording of data for two important complications of diabetes: nephropathy and
diabetic foot. The data show a reduction in the
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frequency of monitoring for nephropathy in the
North and the Center, whereas the situation has
improved in the South, approaching the performance levels of the other two macro-areas in 2007.
Such cannot be said, however, for diabetic foot
monitoring, which was reported in about one fifth
of patients in the North and the Center but in
far fewer in the South. As concerns T1DM, there
was a drop in performance in the North and an
improvement in the Center. The prevalence of
smokers continues to be a cause for concern. The
consistently high number of smokers testifies to
the inefficacy of anti-smoking campaigns (or lack
thereof) in reducing one of the most important
risk factors as regards microvascular and macrovascular complications. In conclusion, the analysis
by macro-area revealed modest variability across
all geographic areas, without a common trend for
any indicators. While the process indicators are
more systematically performed/recorded in the
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North, the intermediate outcome indicators are
more positive in the South as regards metabolic
and blood pressure control, and are fairly even
across all macro-areas as regards LDL cholesterol,
especially among persons with T2DM. Lastly, within
a general trend of improvement, there remained
negative results concerning monitoring for diabetic
foot and renal function, and smoking cessation.
The documentation of still unmet care needs that
emerged from the AMD Annals will be more useful
the more these data are exploited for regional or
national initiatives focused singly on finding solutions to a problem among those perceived as
more relevant to a specific care context. Initiatives
targeting specific objectives could surely enhance
the positive impact of the AMD Annals on diabetes
care beyond that documented in the first four years
of this initiative.
Antonio Nicolucci

Characteristics
of patients
with T2DM
at first visit
to a diabetes center

Characteristics of patients at first visit

Premise
This analysis evaluates the characteristics of patients
with T2DM who first visited a diabetes center in the
last four years. In light of recent evidence underscoring the need for prompt and intensive intervention
on metabolic control and cardiovascular risk factors,
which contrasts with the frequent documentation
of therapeutic inertia, it appeared important to characterize the clinical profile of first-time patients.
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The finding is initially presented aggregated by year
to determine whether the characteristics of patients
referred to specialist services had somehow changed
over time. The information is presented by region
(new cases examined between 2004 and 2007), in
order to see whether and to what extent the different care settings influenced the specialist referral
process.
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Characteristics of patients with T2DM at first visit, according to year
2004

2005

2006

2007

19,478

22,515

28,226

31,917

64.3±11.5

64.4±11.7

64.8±11.7

64.9±11.9

56.1

56.4

56.7

57.7

BMI (body weight in kg/height in m2)

29.6±5.2

29.6±5.3

29.7±5.3

29.7±5.3

Duration of diabetes (yr)

7.4±8.1

6.9±8.1

7.4±8.3

7.4±8.2

HbA1c (%)

7.3±1.6

7.4±1.6

7.4±1.6

7.4±1.7

Diet alone

17.9

18.6

16.5

15.8

OHA*

67.0

62.3

62.9

63.2

Insulin

9.2

12.5

12.3

12.7

Insulin + OHA*

5.9

6.6

8.3

8.3

Diastolic BP (mmHg)

81.7±9.8

81.6±10.0

81.1±9.9

80.8±9.8

Systolic BP (mmHg)

140.5±19.6

140.1±19.4

139.6±19.1

139.1±19.1

50.1

54.1

58.0

57.4

Total cholesterol (mg/dl)

202.0±41.9

198.6±42.3

194.4±42.0

193.5±42.3

HDL cholesterol (mg dl)

50.6±13.3

51.0±13.5

50.6±13.3

48.9±13.2

LDL cholesterol (mg/dl)

122.2±35.2

118.4±35.5

115.0±35.7

115.3±35.8

Triglycerides (mg/dl)

157.6±121.1

158.5±119.6

155.8±128.3

155.7±116.6

21.1

25.8

29.8

29.6

No. patients
Age (yr)
Males (%)

Diabetes treatment (%)

Antihypertensive treatment (%)

Lipid-lowering treatment (%)
*OHA = oral hypoglicemic agents

The analysis of first-time visits in the entire sample shows that the characteristics of patients with T2DM
seen for the first time by a diabetologist remained substantially unchanged over the last four years. These
patients presented elevated BMI, a duration of diabetes of over 7 years, fair metabolic control, and were
generally treated with oral hypoglicemic agents and/or insulin.
The elevated percentage of antihypertensive and lipid-lowering treatments indicates that these persons are
at high cardiovascular risk.
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Characteristics of patients with T2DM at first visit, according to region
ITALY

No. patients
Age (yr)
Males (%)

102,136

ABRUZZO BASILICATA CALABRIA CAMPANIA

1705

823

1068

4896

EMILIA
FRIULI
ROMAGNA VENEZIA
GIULIA
8886

4465

LAZIO

LIGURIA

5877

580

64.6±11.7 65.0±11.8 61.2±11.3 62.3±11.6 62.1±11.1 65.9±12.2 64.5±11.8 64.7±12.2 67.6±10.3
56.9

53.5

65.6

52.1

52.5

56.9

59.5

57.6

59.7

BMI

29.6±5.3

30.9±5.4

29.9±4.9

29.8±5.0

30.5±5.8

29.7±5.3

29.5±5.0

29.1±5.3

28.9±4.9

Duration
of diabetes (yr)

7.3±8.2

8.0±8.2

6.0±5.9

8.2±8.3

8.7±8.7

7.1±8.0

6.1±6.4

10.4±10.1

8.3±8.8

HbA1c (%)

7.4±1.7

6.6±1.7

7.1±1.7

8.0±1.8

7.6±1.7

7.4±1.6

7.6±1.8

7.9±1.7

7.8±1.8

Diet alone

17.0

16.7

1.2

10.7

9.2

22.8

21.0

9.2

1.0

OHA

63.6

63.4

81.4

63.1

67.7

52.2

67.8

66.0

70.7

Insulin

11.9

10.2

10.1

13.1

15.7

18.4

5.3

12.6

22.0

Insulin + OHA

7.5

9.7

7.3

13.1

7.4

6.6

5.9

12.2

6.3

81.2±9.9

78.3±10.4

80.8±7.4

82.6±8.6

80.0±10.0

81.6±8.3

Diabetes treatment
(%)

Diastolic BP
(mmHg)

82.6±10.5 82.6±10.7 84.9±13.1

Systolic BP (mmHg) 139.7±19.3 135.5±19.3 135.1±14.7 135.8±13.1 136.5±19.4 138.7±17.8 144.2±21.1 141.3±20.5 143.3±23.0
Antihypertensive
treatment (%)

55.5

59.4

42.4

37.2

40.9

66.2

64.9

57.3

68.4

Total cholesterol
(mg/dl)

196.6±42.3 200.2±42.8 192.2±43.1 194.4±40.9 195.9±42.2 197.8±41.7 202.2±42.5 190.9±41.5 196.8±44.2

HDL cholesterol
(mg/dl)

50.1±13.3 48.2±11.5 46.6±12.1 48.9±14.1 48.6±12.0 51.7±14.1 50.7±13.0 49.3±13.4 49.8±12.0

LDL cholesterol
(mg/dl)

117.3±35.7 120.5±36.4 113.1±34.5 115.3±33.7 117.9±35.1 118.6±35.6 121.0±35.4 111.6±35.1 120.8±36.0

Triglycerides
(mg/dl)

156.7±121.4 165.3±102.1 175.4±131.0 160.2±116.0 159.3±133.9 158.7±121.9 159.9±125.3 151.6±100.1 154.6±118.7

Lipid-lowering
treatment (%)

27.2

23.4

26.0

17.7

18.2

32.8

30.5

30.0

41.0

The regional analysis of first-time patients offers important starting points for reflection.
Despite the relatively low number of patients in some regions, the heterogeneity of the characteristics of
patients at first visit is clear.
The mean age of the entire sample was about 65 years, range 61 (Basilicata) to 68 (Liguria). In all regions
there was a predominance of males, with the highest values observed in Basilicata (65%) and Sicilia
(51.9%).
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Characteristics of patients with T2DM at first visit, according to region
LOMBARDIA

MARCHE

PIEMONTE

SARDEGNA

SICILIA

TOSCANA

TRENTINO
ALTO ADIGE

UMBRIA

VENETO

19,149

12,460

5642

5269

4165

6424

597

2955

17,144

64.8±11.4

63.8±11.9

65.7±11.3

64.8±12.3

62.4±11.3

66.0±11.5

65.8±11.4

66.5±11.2

64.5±11.8

57.2

58.6

55.3

56.2

51.9

55.6

55.9

53.6

58.5

29.3±5.3

30.1±5.2

29.7±5.2

28.9±5.1

29.9±5.3

29.3±5.3

29.3±4.8

29.8±5.0

29.8±5.2

7.6±8.3

6.0±7.4

7.6±8.2

6.5±7.2

8.1±8.4

8.3±9.1

6.7±7.6

8.3±9.2

6.2±7.8

7.4±1.6

7.0±1.5

7.5±1.6

7.0±1.8

7.5±1.6

7.6±1.8

7.5±1.6

7.2±1.7

7.5±1.6

12.3

22.4

15.7

28.8

12.4

11.1

13.5

14.4

21.3

69.7

61.7

64.7

46.1

68.4

70.9

65.6

58.1

61.6

10.6

9.4

11.9

17.6

10.5

12.3

9.4

20.6

9.7

7.4

6.4

7.7

7.5

8.7

5.7

11.6

6.9

7.4

80.6±9.7

80.3±9.7

80.6±8.7

78.7±10.4

77.7±9.6

82.4±9.1

81.7±11.5

79.7±8.6

83.3±10.2

139.6±19.7

136.6±17.7

138.7±18.4

136.9±18.9

134.2±16.2

140.7±18.0

144.0±22.2

139.8±17.0

143.9±20.2

55.5

54.5

58.0

41.7

48.1

57.1

62.3

45.1

58.7

193.4±41.3

198.1±42.6

196.7±42.1

191.6±43.0

192.7±41.3

197.1±43.0

197.3±41.9

199.9±41.5

200.8±42.8

51.7±13.7

48.4±13.1

51.9±14.0

49.3±13.3

48.5±11.9

48.9±13.6

49.7±12.4

51.6±13.3

49.7±12.7

113.2±34.9

119.8±36.2

114.7±35.7

117.5±36.1

114.8±35.8

116.8±36.1

114.2±32.0

116.2±35.9

121.7±35.5

152.7±115.7

168.7±131.3

154.2±101.6

123.8±99.2

152.0±96.7

163.7±147.2

165.1±119.3

176.5±195.9

155.5±110.7

28.0

24.2

28.8

29.3

27.7

24.9

31.3

15.3

28.3

Duration of diabetes is particularly interesting: while in some regions patients were referred to specialist
services after about 6 years, in others referral might occur much later (10 years in Lazio).
Equally variable were the mean HbA1c levels (6.6-8.0%) and diabetes therapy (1-28.8% diet alone).
The cardiovascular risk profile differed widely across regions.
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Commentary
Past AMD Annals examined the problems of first visits
to a diabetes service, noting the huge influx of new patients (>15%) that overwhelmed the already stretched
resources of diabetes centers. An analysis of patients
at their first visit holds particular interest because it
can provide key clinical data and information on the
type of care delivered. The importance that the start
of therapy has on the course of diabetes emerged
strongly in recent years, especially after the Epidemiology of Interventions and Complications (EDIC) study
first showed that patients receiving less intensive initial
therapy were destined to a less favorable prognosis.
Terms such as metabolic memory or metabolic legacy
were coined, that is, the inheritance that a patient
receives if elevated HbA1c levels persist.
The initial observation one can make of the analysis
of the data on patients at their first visit is that these
are patients not at the onset of disease but rather
with a long history of illness (7 years on average) and
therefore with a well-tracked metabolic history. It is
therefore hoped that some are new entries on the
electronic-medical record from among those already
followed by other diabetes centers and are therefore
considered as first visits only for the center that entered the data in the Data File. In future Annals editions we will need to define the type of patient that
counts as a “new visit”.
On the whole, the data describe a situation where a
patient arrives at a diabetes center after a long period
of external management and with a well-defined pharmacotherapy. The degree of compensation is acceptable
although not optimal (mean, HbA1c 7.4%). We could
say that the patients arrive at the right time for intensifying therapy to bring the level to below 7%. But what
is certain is that a diabetes service cannot intervene on
the early determinant phases of the illness, in which
metabolic memory is fixed. Several hypotheses can be
made: in the majority of regions, patients with a recent
diagnosis of diabetes probably remains in the care of
the general practitioner, whereas only those with a more
complex management that presumably requires specialist care will be referred to a diabetes center.
This contrasts with the vision that emerged in 2008, a
memorable year in the history of diabetes knowledge,
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specifically with surprising data from the 25-year observations of the United Kingdom Prospective Diabetes Study (UKPDS) that confirmed that also in T2DM
there exists a metabolic memory. In other words, a
memory of damage: the damage caused by hyperglycemia is partially reversible, but late attempts to
bring up metabolic compensation to better levels are
of negligible value. Also after the end of the trial, when
both treatment arms (intensive and conventional) received the same type of therapy and glycated hemoglobin levels were the same in the two groups, the
subjects who had received intensive therapy from the
start continued to present with minor complications.
The portent of this clinical message is enormous, that
is the prognosis is played at the start, the better the
HbA1c at the initiation of treatment, the better the
prognosis over time.
In contrast, in 2008 another fundamentally complementary message came from the Action to Control
Cardiovascular Risk in Diabetes (ACCORD), Action in
Diabetes and Vascular Disease: Preterax and Diamicron Modified Release Controlled Evaluation (ADVANCE), and Veterans Affairs Diabetes Feasibility Trial
(VADT) studies, i.e., intensive treatment may be useless or harmful when a patient in poor compensation
presents with a long history of diabetes and previous
cardiovascular events.
The right approach to prevention is not to lower
HbA1c when it has reached unacceptable levels, but
rather to keep it from rising, attempting to intervene
intensively and promptly.
Within this view, the 2009 Annals data underscore
the conviction that also in an integrated management
program it is essential that the patient at disease onset
is examined in a diabetes center and receives the best
treatment plan possible to control the disease in the
early years of the illness.
As concerns cardiovascular risk factors, patients with a
less negative situation with respect to glycemic control are followed by the services. Here one can see
year by year improvement. The mean LDL cholesterol
level at first visit dropped from 122 to 115 mg/dl
over four years, whereas the percentage of patients
on statin treatment steadily increased. Similarly, trig-
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lyceride levels in patients at first visit declined considerably, whereas HDL cholesterol levels unexplainably
did not rise. This is a sure sign that lipid-lowering
treatment has made more progress in recent years
than hyperglycemia treatment, thanks to the introduction of potent drugs and doctors education. Blood
pressure control showed a less pronounced trend yet
similar to that of LDL cholesterol (mean value reduced
and number of patients treated increased). BMI merits

special comment. Patients at first visit presented with
a higher BMI on average (0.3 kg/m2) than those already followed by a diabetes services. This is proof of
the burden that increasing obesity in the population
has on diabetes services. For an effective prevention
campaign we would need to activate initiatives that
can reduce this phenomenon.
Carlo B. Giorda
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Impact of the AMD Annals on the quality of care

Objectives and methods
The aim of this subanalysis was to determine
whether participation by diabetes centers in the
AMD Annals initiative improved the quality of care
delivered over the last four years.
For this purpose, two groups of centers were compared:
• Group A composed of centers collaborating for
the first time in 2008
• Group B composed of centers collaborating
since the start of the initiative
Centers were included in the analysis if in all four
years they had furnished analyzable data for calculating the process and outcome indicators.
Selected indicators were:
• Process indicators: percentage of patients who
had their HbA1c, blood pressure, and lipid profile measured at least once
• Favorable outcome measures: percentage of
patients who had reached therapeutic target
values for HbA1c ≤7%, blood pressure ≤130/85
mmHg, LDL cholesterol <100 mg/dl

Unfavorable outcome measures: percentage
of patients with HbA1c ≥9%, blood pressure
≥140/90 mmHg, LDL cholesterol ≥130 mg/dl
Prescribed medications: percentage of patients
treated with insulin, with ≥2 antihypertensive
agents and statins.

•

•

For each indicator a multilevel analysis was performed on patients with T2DM, adjusted for age,
sex, duration of diabetes, and clustering effect. Results are expressed as frequency and 95% confidence
intervals. The results are given as graphs in which
the dashed line represents the adjusted percentages of patients who underwent yearly monitoring, reached a given outcome or were treated with
specific drugs. The vertical bars represent the 95%
confidence interval. For each parameter, the bar
graph reports the absolute percent changes between
2004 and 2007.
Results
The tables illustrate the sample size used in the
analysis.

Selection of centers
Group A

Group B

Total no. of centers

34

82

No. of analyzable centers
for all four years

18

67

No. of persons with T2DM, according to year and comparison group

98

2004

2005

2006

2007

Group A

14,050

16,677

18,256

23,527

Group B

92,269

102,614

117,921

136,572
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Process indicators
Group A

Group B

VariaTIONS 2004-2007

HbA1c

The trend for HbA1c monitoring remained basically
unchanged over the four
years and between the two
groups, indicating elevated
performance levels.
Lipid profile
Compared with newly joining centers, those that had
collaborated since the start
of the initiative had lower
performance levels; however, this was associated
with marked performance
growth trends. In absolute
terms, the growth rate was
6.2% in group B (old centers) and 2.4% in group A
(new centers).
Blood pressure

The newly joining centers
performed slightly better
on blood pressure monitoring; this trend was consistent over the four-year period, without a time trend
of improvement in either
group.
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Favorable outcome indicators
Group A

Variations 2004-2007

Group B

HbA1c ≤7%

The proportion of patients
with good metabolic control remained basically unchanged over the four-year
period for the new centers, while the old centers
showed a trend for improvement (6%).
LDL cholesterol <100 mg/dl

There was a substantial
improvement over time in
patients with target LDL
cholesterol level in both
groups, with an absolute
increase of over 10%.

Blood pressure ≤130/85 mmHg

Adequate blood pressure
control in a growing percentage of patients over
the four-year period was
noted for the old centers;
this time trend was absent
in the new centers where
the proportion of patients
with target blood pressure
levels was markedly lower.
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Unfavorable outcome measures
Group A

Variations 2004-2007

Group B

HbA1c ≥9%

General improvement in
the quality of care was
confirmed by the reduction in both groups in the
proportion of patients with
particularly poor metabolic
control.
LDL cholesterol ≥130 mg/dl

Even more marked was
the improvement in lipid
control in both groups, as
shown by the sharp reduction in the percentage of
patients with highly elevated LDL cholesterol levels.
Blood pressure ≥140/90 mmHg

The major difference between old and new centers
is evident for this parameter. Old centers showed
a marked reduction in the
percentage of patients with
elevated blood pressure values, whereas no time trend
for improvement emerged
for the new centers.
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Prescribed medications
Group A

Group B

Variations 2004-2007

Insulin

The percentage of patients
treated with insulin rose
over the four-year period
in the old centers and remained unchanged in the
new centers.
Statins

In both groups there was a
marked increase over time
in the use of statins, which
was slightly higher in the
new centers.

Two or more antihypertensive agents

A slight growth trend in
the use of two or more antihypertensive agents was
noted in group B; the increase was less pronounced
in group A.
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Commentary
The aim of sequential and comparative data analysis (2004-2007) was to obtain reference information on the quality of care and on response to good
practice or organizational changes that occurred in
this period.
In the 2008 AMD Annals, the regional analysis revealed reference organizational models, possible
lacks, and areas for improvement. That said, from
the analysis of regional data, because of the difficulty in making direct correlations between quality indicators and intermediate outcome indicators,
rather than responses we identified a more complete list of possible causes for the heterogeneous
behavior found in Italy
The research question in this analysis was: “Does
participation in the Annals initiative represent per
se a motive for activating a virtuous circle for improvement?”.
The answer was given thanks to the success of
the AMD Annals, which increasingly involved many
new centers.
The global analysis was subdivided into two parts:
one related to diabetes centers that had collaborated in the initiative since 2004 (82 centers),
the other composed of centers that, although
new entries in 2008, provided data from previous years (34 centers). The comparison between
the two groups analyzed several process and positive/negative intermediate outcome indicators and
prescribed medication use.
What emerged from the analysis was that the positive intermediate outcome indicators (HbA1c and

blood pressure values within target range), although
increasing in both groups due to a general improvement in care, improved much more in the old centers,
as did the negative intermediate outcome indicators
(HbA1c ≥9% or blood pressure >140/90 mmHg).
Improvement in care, as measured by medications
(statins, aspirin, antihypertensives), was also noted in
the old centers.
Hence, the answer to our first question is: “The Annals, by providing a simple picture of the quality of
care in Italy, also by analysis at the regional level, led
to a qualitative improvement in intermediate outcome
indicators and in the use of medications, with positive implications for life expectancy of patients with
diabetes”.
This finding, promising in itself, could become even
more encouraging if, on the basis of well-defined indications, the Association of Diabetologsts, the regional
authorities and the diabetes centers launched specific
initiatives for improving, accelerating and strengthening the virtuous circle that the Annals and the AMD
have already set in motion. We could obtain targeted
improvement in the more urgent problems with little
effort, showing that with the use of indicators of quality
of care, the cost-benefit ratio is high. In other words,
important results on target objectives are within reach.
As the effort to create the Annals for each center did
not require extra resources or effort, the identification
of annual objectives (to be measured with the Annals
after the intervention) will surely give the same result.
Giacomo Vespasiani
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Conclusions

This fourth edition of the AMD Annals presents diabetes care
in Italy in an entirely new perspective: not just a photograph
of a single year of specialist care, the Annals give a view of
its evolution over a four-year period. This makes them an
essential tool for reflecting on what was done in diabetes
care in Italy in the recent past and what can be planned
based on facts.
Obtaining hard data has always driven AMD policy. If we do
not adequately measure what we do, further improvement
will be difficult if not impossible to achieve. Comparison
represents another instrument for improvement. This is not
intended as a race to see who is the best but rather as a
stimulus for attaining a common objective: improvement of
the quality of care of persons with diabetes.
Careful reading of the data reported in the Annals, reflections, punctual and not emphatic, of the authors of the
sections should constitute a common patrimony for Italian
diabetology and the merited pride of a scientific society, such
as the AMD, which represents a reference point for specialist
care for persons with diabetes.
If we put together the results of the Annals with those of other AMD studies, specifically the Quality Assessment Score and
Cardiovascular Outcomes in Italian Diabetic Patients (QUASAR) Study, we realize how correct and foresighted were
past choices brought forward with tenacity. The increase
in the number of centers collaborating in the project, the
improvement in data quality, the enthusiasm with which the

regional analyses were received, testify to professionalism of
diabetologists, their continuous search for adequate solutions
to problems that this chronic condition poses every day.
The Annals have become an essential instrument for clinical
management in diabetes care, as defined at the Cernobbio
Conference: “efficacious accompaniment of persons with diabetes through the diabetes service and the social and health
care systems”.
The AMD is ready to plan its future activities in a systematic
vision that takes account of the principal criticalities of specialist care of persons with diabetes in a health care pathway
that involves various players equality engaged in pursuing a
common objective. Now is the time to act even more incisively to ensure all persons with diabetes earlier and longer
lasting maintenance of good total metabolic compensation
to dramatically reduce complications and curb health care
and social costs.
In conclusion I would like to thank everyone who assisted
in the data collection, giving value to the often enormous
daily workload. Particular thanks are due the writers of the
texts and commentaries, those who collected and analyzed
the data, those who contributed with their ideas and efforts.
My personal thanks go to all of them, the AMD and Italian
diabetology.
Adolfo Arcangeli
AMD, President
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