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OBJECTIVE — The role of general practice and diabetes clinics in the management of dia-
betes is still a matter of debate. Methodological flaws in previous studies may have led to
inaccurate conclusions when comparing the care provided in these different settings. We com-
pared the care provided to type 2 diabetic patients attending diabetes outpatient clinics (DOCs)
or being treated by a general practitioner (GP) using appropriate statistical methods to adjust for
patient case mix and physician-level clustering.

RESEARCH DESIGN AND METHODS — We prospectively evaluated the process and
intermediate outcome measures over 2 years in a sample of 3,437 patients recruited by 212
physicians with different specialties practicing in 125 DOCs and 103 general practice offices.
Process measures included frequency of HbA1c, lipids, microalbuminuria, and serum creatinine
measurements and frequency of foot and eye examinations. Outcome measures included HbA1c,
blood pressure, and total and LDL cholesterol levels.

RESULTS — Differences for most process measures were statistically significantly in favor of
DOCs. The differences were more marked for patients who were always treated by the same
physician within a DOC and if that physician had a specialty in diabetology. Less consistent
differences in process measures were detected when patients followed by GPs were compared
with those followed by physicians with a specialty other than diabetology. As for the outcomes
considered, patients attending DOCs attained better total cholesterol levels, whereas no major
differences emerged in terms of metabolic control and blood pressure levels between DOCs and
GPs. Physicians’ specialties were not independently related to patient outcomes.

CONCLUSIONS — Being followed always by the same physician in a DOC, particularly if
the physician had a specialty in diabetes, ensured better quality of care in terms of process
measures. In the short term, care provided by DOCs was also associated with better intermediate
outcome measures, such as total cholesterol levels.
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The long-lasting debate on the role of
generalists and specialists in the
management of diabetes is still un-

resolved. Nonetheless, the constant in-
crease in the demand for diabetes care and

the need for providing adequate and ho-
mogeneous levels of care call for a deeper
understanding of those structural and or-
ganizational characteristics that can play
an important role in reaching the desired

health outcomes while minimizing un-
necessary costs.

Studies have consistently shown that
specialist care is associated with better
process outcomes in type 1 diabetes (1).
However, the few existing studies in type
2 diabetes have generally found that al-
though specialists tend to perform better
in process measures than generalists,
there are no substantial differences in
terms of outcomes (2–6).

It has been recently underlined that to
make accurate comparisons of quality of
diabetes care between specialty groups, it
is of fundamental importance to account
for the differences in patient characteris-
tics (case mix) as well as for the physician-
level variation (clustering) (5,7). Studies
that fail to take these important method-
ological aspects into account may lead to
spurious conclusions when comparing
the care provided by generalists and
specialists.

Within the context of a nationwide
outcomes research program in type 2 di-
abetes, we evaluated the care provided
during a 2-year period to patients attend-
ing diabetes outpatient clinics (DOCs) or
being followed by general practitioners
(GPs). Our study involved a large number
of GPs and DOC physicians and offered
the opportunity to compare the quality of
diabetes care provided by generalists and
specialists while accounting for patient
case mix and physician-level clustering.

RESEARCH DESIGN AND
METHODS

The Italian health care system
All Italian citizens are covered by a gov-
ernment health insurance and are regis-
tered with a GP. Primary care for diabetes
is provided by GPs and in DOCs. Patients
can choose one of these two ways of ac-
cessing the health care system according
to their preferences or they can be re-
ferred to DOCs by their GPs. The DOCs
are usually staffed by diabetologists, inter-
nists, and/or endocrinologists, who are
primarily responsible for diabetes care;
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other specialists (e.g., ophthalmologists,
cardiologists) may also practice part time
in the clinic. Given the existence in Italy of
a specialty in “diabetes and metabolic dis-
orders,” the term “diabetologist” refers
only to a physician with such specific
training. In some DOCs, patients are al-
ways cared for by the same specialist,
whereas in other clinics patients can be
seen by different physicians on different
occasions.

Study design
The study involved 212 physicians prac-
ticing in 125 DOCs and 103 general prac-
tice offices. Details on the study design
and sampling of physicians have already
been reported elsewhere (8–10).

Briefly, all patients with type 2 diabe-
tes (adult onset of disease, fasting venous
plasma glucose concentration �7.8
mmol/l on at least two separate occasions,
diabetes not requiring insulin treatment
at diagnosis) were considered eligible for
this project, irrespective of age, duration
of diabetes, and treatment. In diabetes
clinics, patients were sampled using ran-
dom lists, stratified by patient age (�65
or �65 years). Each center was asked to
recruit at least 30 patients, whereas GPs
enrolled all consecutive patients for
whom they were primarily responsible for
diabetes care, up to a maximum of 10 pa-
tients. Patients were enrolled between
March 1998 and December 1999.

Clinical information was abstracted
from clinical records by the participating
physicians and reported in ad hoc forms.
Data were collected at baseline and
6-month intervals. Patients are being fol-
lowed for 5 years; the present analysis re-
fers to data collected during the first 2
years.

All recruited patients were requested
to fill in a questionnaire regarding the
presence and severity of diabetes compli-
cations and comorbidities and the SF-36
Health Survey. The presence and severity
of diabetes complications and comorbidi-
ties were summarized using the Total Ill-
ness Burden Index (TIBI), a widely used
comorbidity measure specifically devel-
oped for diabetic outpatient populations
(11).

Based on the recommendations of the
American Diabetes Association (12), we
identified process measures that could be
considered as representative of quality of
diabetes care. Process measures included
frequency of HbA1c, lipid profile (total

and HDL cholesterol, triglycerides), mi-
croalbuminuria, and serum creatinine
measurements and frequency of foot and
dilated eye examination. Although blood
pressure measurement is an important
process indicator, we did not consider it
as all patients had at least two measure-
ments per year.

We defined the assessment of HbA1c
as adequate if at least two measurements
per year were performed, whereas all
other process measures were considered
appropriate if at least one measurement/
examination per year was performed.

We also identified intermediate out-
come measures, including mean HbA1c,
blood pressure, and total and LDL choles-
terol levels over 2 years. For each out-
come, we considered the proportion of
patients with satisfactory values as well as
those with unacceptably high values.
Outcomes were considered satisfactory if
HbA1c levels were �7.0%, blood pressure
values were �130/85 mmHg, total cho-
lesterol levels were �5.18 mmol/l, and
LDL cholesterol levels were �2.86
mmol/l. Unsatisfactory outcomes in-
cluded HbA1c levels �8%, blood pressure
values �140/90 mmHg, total cholesterol
levels �5.70 mmol/l, and LDL cholesterol
levels �3.37 mmol/l. LDL cholesterol was
estimated by the Friedwald equation.

Statistical analysis
Patient characteristics and the percent of
patients conforming with process and
outcomes measures were compared using
�2 statistics for categorical variables and
Mann-Whitney U test for continuous
variables.

To compare the two settings of care,
for each process and outcome measure we
used three regression models to calculate
estimated odds ratios (ORs) and 95% CIs.
In the first model, we estimated unad-
justed ORs. In the second model, ORs
were adjusted for patient case�mix vari-
ables, including age, sex, school educa-
tion, BMI, duration of diabetes, treatment
of diabetes, TIBI, and physical function-
ing, as measured by the specific 10-item
SF-36 subscale. In the third model, to ac-
count for the multilevel nature of the data
(patients clustered within physician or
practice) and to control simultaneously
for the possible confounding effects of the
different variables, we used multivariate
multilevel logistic regression models
(13,14).

Because the clustering effect within

practices could be more relevant for those
patients always followed by the same phy-
sician within a clinic, we ran additional
analyses on this subgroup. In particular,
we tested whether being followed by a GP
or always by the same physician practic-
ing in a DOC had an impact in terms of
process and outcome measures. More-
over, we also tested whether the specialty
of the physician played a role (GP versus
endocrinologists, diabetologists, inter-
nists, or other specialists).

For process measures, an OR �1.0
indicated a higher probability to perform
the exam or the measurement for patients
cared for in DOCs as opposed to those
followed by GPs. For intermediate out-
come measures, an OR �1 indicated a
higher likelihood to present adequate/
inadequate values for patients cared for by
DOCs as opposed to those followed by GPs.

All the analyses were performed using
SAS Statistical Package version 8.2 (SAS
Institute, Cary, NC). Multilevel logistic
regression was performed using the SAS
language macro routine GLIMMIX.

RESULTS — Overall, 3,437 patients
were enrolled, of whom 2,658 were re-
cruited by DOCs and 779 by GPs. Of the
3,437 subjects, 2,130 were always fol-
lowed by the same physician. In DOCs,
31% of the physicians were diabetolo-
gists, 15% were internists, 38% were en-
docrinologists, and 16% were either from
other specialties (10%) or had no further
training (6%).

Patients’ characteristics according to
the setting of care are shown in Table 1.
Patients seen by GPs tended to be older,
be female, have a shorter diabetes dura-
tion, and have hypertension or dyslipide-
mia, whereas those followed in DOCs
were more likely to be treated with insulin
and to suffer from retinopathy and neu-
ropathy. Overall, patients seen in the two
settings did not significantly differ in
terms of physical functioning and severity
of clinical conditions, as expressed by the
TIBI score.

The percent of patients conforming
with process measures are reported in Ta-
ble 2. Statistically significant differences
in favor of patients treated by DOCs were
found for HbA1c, HDL cholesterol, and
microalbuminuria testing, as well as for
foot and eye examinations. The differ-
ences in the percent of patients conform-
ing with process measures were even
more marked when the comparison was

The QuED Study Group
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restricted to patients always seen by the
same physician (Table 2).

As for outcome measures, more DOC
patients showed satisfactory blood pres-
sure and total cholesterol values com-
pared with those seen by GPs, whereas
high total and LDL cholesterol levels were
found more often among patients cared
for by GPs. Similar figures emerged when
analyzing patients always seen by the
same physician (Table 2).

Results for unadjusted, case-mix ad-
justed, and both case-mix and physician
level�clustering adjusted ORs are shown
in Table 3. In the whole sample, adjust-
ment for patient case mix did not substan-
tially modify the results, confirming that
patients followed by DOCs and GPs had
similar health conditions. Accounting for
physician-level clustering increased all
the ORs relative to process measures, ex-
cept for microalbuminuria testing and
foot examination. The statistical signifi-
cance was achieved for HbA1c, HDL cho-
lesterol, triglycerides, serum creatinine,
and microalbuminuria measurements
and for eye examination.

As for the outcome measures consid-
ered, after accounting for case mix and
physician-level clustering, patients
treated in DOCs still showed a higher

Table 1—Patient characteristics according to setting of care

GPs DOCs P

n 779 2,658
Male (%) 49.7 55.2 0.007
Age (years) 64 � 10 62 � 10 �0.0001
School education �5 years (%) 56.0 51.3 0.09
BMI (kg/m2) 28 � 4 28 � 5 0.10
Duration of diabetes (years) 10 � 9 11 � 9 0.006
HbA1c (%) 7.2 � 1.6 7.2 � 1.5 0.30
Treatment (%) �0.0001

Diet alone 19.5 15.5
Oral agents 65.2 61.5
Insulin 9.6 13.5
Insulin � oral agents 5.7 9.5

Hypertension (%) 59.1 49.8 �0.0001
Dyslipidemia (%) 26.5 22.6 0.02
Complications (%)

Retinopathy 14.2 21.5 �0.0001
End-stage renal disease 0.5 0.8 0.40
Neuropathy 6.8 10.1 0.0003
Foot complications 3.6 3.0 0.40
Myocardial infarction 7.8 8.3 0.20
Stroke 4.7 3.1 0.04

TIBI 14 � 13 13 � 13 0.40
Physical functioning 71 � 26 74 � 25 0.09

Data are means � SD unless otherwise indicated. P values refer to �2 for categorical variables and Mann-
Whitney U test for continuous variables.

Table 2—Proportion of patients conforming with process and outcome measures by setting of care, unadjusted for patient characteristics

GPs DOCs 1* DOCs 2†
P: GPs vs.
DOCs 1

P: GPs vs.
DOCs 2

Process measures
HbA1c at least twice a year 42.9 73.2 75.5 �0.0001 �0.0001
Total cholesterol at least once a year 66.4 65.8 70.7 0.8 0.05
HDL cholesterol at least once a year 49.7 54.7 58.0 0.015 0.0003
Triglycerides at least once a year 62.9 63.9 67.5 0.6 0.04
Serum creatinine at least once a year 65.0 64.8 75.0 0.9 �0.0001
Microalbuminuria at least once a year 31.3 52.6 49.0 �0.0001 �0.0001
Dilated eye examination at least once a year 38.5 54.8 57.9 �0.0001 �0.0001
Foot examination at least once a year 39.5 51.5 48.0 �0.0001 0.0008

Outcome measures
HbA1c �8% 25.6 26.7 24.2 0.60 0.50
HbA1c �7% 52.0 48.3 50.7 0.10 0.60
Blood pressure

�140/90 mmHg 64.6 64.5 63.7 0.95 0.72
�130/85 mmHg 11.5 14.4 14.8 0.04 0.04

Total cholesterol
�5.70 mmol/l 46.7 41.0 40.5 0.008 0.01
�5.18 mmol/l 29.7 36.8 38.4 0.0005 0.0002

LDL cholesterol
�3.37 mmol/l 57.8 53.2 52.3 0.08 0.05
�2.86 mmol/l 13.6 16.4 14.6 0.15 0.65

P values refer to �2 test. *All patients followed by DOCs; †only patients always followed by the same physician within DOCs.

Outcome and process assessment in patients with type 2 diabetes
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probability of having adequate total cho-
lesterol levels (�5.18 mmol/l). On the
other hand, the difference in the propor-
tion of patients with inadequate total and
LDL cholesterol levels and with adequate
blood pressure levels were no longer
significant.

To better evaluate the role of physi-
cian-level clustering, the analyses were re-
peated after excluding patients followed
by different physicians within the same
structure. Even in this analysis, the adjust-
ment for physician-level clustering substan-
tially increased ORs for most of the pro-

cess measures considered, confirming their
statistical significance, with the only ex-
ception being foot examination (Table 3).

As far as outcomes measures are con-
cerned, the only statistically significant
difference found referred to patients with
adequate total cholesterol levels.

Table 3—Process and outcome measures, by method of adjustment

Unadjusted Case-mix adjusted
Clustering and

case mix adjusted

Whole sample
Process measures

HbA1c at least twice a year 3.63 (3.08–4.29) 3.62 (3.06–4.28) 3.83 (2.52–5.81)
Total cholesterol at least once a year 0.97 (0.82–1.16) 0.98 (0.82–1.17) 1.52 (0.95–2.42)
HDL cholesterol at least once a year 1.23 (1.04–1.44) 1.23 (1.04–1.45) 1.74 (1.04–2.91)
Triglycerides at least once a year 1.04 (0.88–1.24) 1.05 (0.88–1.25) 1.64 (1.03–2.60)
Serum creatinine at least once a year 0.99 (0.83–1.18) 0.99 (0.83–1.19) 1.88 (1.12–3.16)
Microalbuminuria at least once a year 2.44 (2.05–2.90) 2.52 (2.11–3.01) 2.27 (1.28–4.05)
Dilated eye examination at least once a year 1.94 (1.64–2.28) 1.87 (1.58–2.22) 2.33 (1.59–3.41)
Foot examination at least once a year 1.63 (1.35–1.96) 1.58 (1.30–1.91) 1.37 (0.97–1.92)

Outcome measures
HbA1c

�8% 1.06 (0.87–1.29) 0.98 (0.80–1.21) 0.92 (0.64–1.32)
�7% 0.86 (0.73–1.03) 0.92 (0.77–1.11) 1.04 (0.74–1.45)

Blood pressure
�140/90 mmHg 0.99 (0.84–1.18) 1.12 (0.94–1.34) 1.03 (0.80–1.32)
�130/85 mmHg 1.30 (1.02–1.67) 1.19 (0.92–1.54) 1.24 (0.90–1.69)

Total cholesterol
�5.70 mmol/l 0.79 (0.67–0.94) 0.83 (0.70–0.99) 0.84 (0.68–1.04)
�5.18 mmol/l 1.38 (1.15–1.65) 1.31 (1.08–1.57) 1.26 (1.00–1.60)

LDL cholesterol
�3.37 mmol/l 0.83 (0.67–1.02) 0.86 (0.70–1.07) 0.88 (0.67–1.15)
�2.86 mmol/l 1.24 (0.93–1.67) 1.18 (0.88–1.59) 1.08 (0.77–1.52)

Patients always followed by the same physician
Process measures

HbA1c at least twice a year 4.13 (3.41–5.01) 4.14 (3.40–5.04) 5.24 (3.30–8.33)
Total cholesterol at least once a year 1.22 (1.00–1.50) 1.23 (1.00–1.51) 2.00 (1.18–3.37)
HDL cholesterol at least once a year 1.40 (1.17–1.69) 1.41 (1.16–1.70) 2.23 (1.25–4.00)
Triglycerides at least once a year 1.23 (1.01–1.50) 1.23 (1.01–1.50) 2.05 (1.22–3.43)
Serum creatinine at least once a year 1.63 (1.33–1.99) 1.63 (1.33–2.01) 2.74 (1.59–4.73)
Microalbuminuria at least once a year 2.12 (1.75–2.56) 2.08 (1.71–2.54) 2.53 (1.32–4.84)
Dilated eye examination at least once a year 2.21 (1.84–2.66) 2.09 (1.73–2.53) 2.57 (1.65–3.99)
Foot examination at least once a year 1.43 (1.16–1.76) 1.37 (1.10–1.70) 1.38 (0.97–1.96)

Outcome measures
HbA1c

�8% 0.92 (0.74–1.15) 0.83 (0.66–1.05) 0.83 (0.56–1.22)
�7% 0.96 (0.79–1.16) 1.06 (0.86–1.30) 1.11 (0.76–1.61)

Blood pressure
�140/90 mmHg 0.97 (0.80–1.17) 1.08 (0.89–1.32) 0.97 (0.73–1.29)
�130/85 mmHg 1.34 (1.02–1.75) 1.27 (0.95–1.68) 1.33 (0.93–1.91)

Total cholesterol
�5.70 mmol/l 0.78 (0.65–0.95) 0.84 (0.69–1.02) 0.85 (0.66–1.10)
�5.18 mmol/l 1.47 (1.20–1.80) 1.36 (1.10–1.67) 1.32 (1.00–1.75)

LDL cholesterol
�3.37 mmol/l 0.80 (0.63–1.00) 0.84 (0.67–1.07) 0.86 (0.63–1.17)
�2.86 mmol/l 1.08 (0.78–1.49) 1.00 (0.71–1.40) 0.98 (0.67–1.43)

Data are OR (95% CI). DOCs are the reference category.

The QuED Study Group
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The additional analyses on health
care delivery modalities within DOCs and
according to physician specialty offered
important additional information. In par-
ticular, being followed by different physi-
cians within DOCs was associated with
performance rates of the different process
measures similar to those of GPs, with the
only exception being higher rates of pa-
tients conforming with HbA1c measure-
ment (clustering- and case mix�adjusted
OR 2.55, CI 1.51–4.30) and eye exami-
nation (OR 2.09, CI 1.32–2.30). No dif-
ference was found for any of the outcome
measures considered.

Quality of diabetes care for patients
treated by GPs or always followed by the
same physician in DOCs was further dif-
ferentiated when the specialty of physi-

cians practicing in DOCs was taken into
account. Case mix� and clustering-
adjusted ORs for process measures are re-
ported in Fig. 1, with patients followed by
diabetology specialists as the reference
category. Diabetologists performed sig-
nificantly better than GPs on all process
measures considered. Differences be-
tween GPs and the other specialists prac-
ticing in DOCs were less consistent; in
fact, no statistically significant difference
emerged for lipid monitoring and foot
examination between those groups,
whereas internists tended to perform bet-
ter than GPs in terms of HbA1c measure-
ment (OR 8.11, CI 4.01–16.4) and serum
creatinine and microalbuminuria testing
(OR 2.43, CI 1.06–5.58 and OR 2.79, CI
1.07–7.31, respectively). Endocrinolo-

gists performed better than GPs in terms
of HbA1c measurement (OR 2.49, CI
1.31–4.70), serum creatinine testing (OR
2.83, CI 1.29–6.22), and eye examina-
tion (OR 2.91, CI 1.58–5.37). Within
DOCs, the proportion of patients con-
forming with HbA1c measurement was
significantly lower among those treated
by endocrinologists compared with dia-
betologists. Similarly, the proportion of
patients who received at least one eye ex-
amination per year was significantly
lower for patients cared for by specialists
in internal medicine or with other special-
ties as compared with those treated by
diabetologists.

As for the outcomes considered, no
statistically significant difference related
to physician specialty emerged (Fig. 2).

Figure 1—Process measures: case mix�
and clustering-adjusted ORs for patients
followed by GPs (f), endocrinologists
(�), and internists/other specialists ( ),
as opposed to those treated by diabetolo-
gists.

Outcome and process assessment in patients with type 2 diabetes
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CONCLUSIONS — Our study in-
volved a large number of GPs and physi-
cians practicing in DOCs and offered an
important opportunity to compare the
quality of diabetes care provided by gen-
eralists and specialists using appropriate
statistical techniques (5,15).

Overall, the performance of Italian
physicians participating in the project
was very similar in terms of process mea-
sures to that reported in other studies
conducted in the U.S. comparing gener-
alists with specialists (4–6,16). As for the
outcomes considered, good metabolic
control was attained in the vast majority
of patients, with only 26% showing
HbA1c values �8%. Control of cardiovas-
cular risk factors was less satisfactory,
with 65% of the patients showing total
cholesterol levels �5.18 mmol/l and
blood pressure levels �140/90 mmHg.

We found several differences between

generalists and specialists for both pro-
cess and outcome measures, despite the
fact that patients followed in the two set-
tings did not differ in terms of overall dis-
ease severity and functional status. This
substantial similarity in the overall clini-
cal conditions is the result of a mix of
favorable and unfavorable characteristics
for the patients cared for by GPs as com-
pared with those followed in DOCs.

The lack of major clinical differences
was confirmed by the analyses adjusted
for patient case mix, which did not mod-
ify specialty differences found for process
and outcomes measures.

Physician level�clustering adjust-
ment showed that all the process mea-
sures were performed significantly more
often by physicians practicing in DOCs
than in general practice offices, particu-
larly when the analysis was restricted to
those patients always cared for by the

same physician. The latter finding sug-
gests that modalities of health care deliv-
ery within DOCs can influence quality of
care. In fact, only minor differences in
process measures emerged when compar-
ing patients followed by GPs with those
followed by different physicians within a
same DOC.

Our results were consistent with
those reported in the existing literature
indicating that specialists are more re-
source intensive than generalists and ad-
here to process of care guidelines more
closely (4–6). Nevertheless, it is not pos-
sible to exclude the possibility that rea-
sons other than physician attitude can be
at least partially responsible for our find-
ings. One possibility is that patients fol-
lowed by GPs could have less access to the
testing facilities that are easily available in
DOCs, which are usually located within
hospitals. This could be particularly true

Figure 2—Outcome measures: case mix–
and clustering-adjusted ORs for patients
followed by GPs (f), endocrinologists
(�), and internists/other specialists ( ),
as opposed to those treated by diabetolo-
gists. An OR �1 indicates a higher likeli-
hood to present adequate/inadequate
values for patients cared for by diabetolo-
gists as opposed to those followed by other
specialists or GPs. BP, blood pressure; TC,
total cholesterol.

The QuED Study Group
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for older individuals living in rural areas,
for whom the access to testing facilities
and DOCs might represent a major prob-
lem. It is also possible that patients cared
for by specialists prefer a more aggressive
style of care and thus could be motivated
in having their tests completed. There-
fore, the differences in process measures
documented in our study could be at least
partially attributed to differences in the
study populations not captured by case-
mix and clustering adjustment.

The evaluation of physician specialty
added another important element in com-
paring diabetes care provided by general-
ists with that by specialists. In fact,
diabetologists performed consistently
better than GPs for all the process mea-
sures considered, whereas the differences
between GPs and the other specialists
practicing in DOCs tended to be less
marked and not systematic. As for the
outcomes measures considered, satisfac-
tory total cholesterol levels were obtained
more often in DOCs than in general prac-
tice offices, irrespective of the specialty of
physicians practicing in DOCs.

Process measures have been criticized
as often lacking strong links to outcomes
(17). From this point of view, it is of par-
ticular interest to note that more frequent
monitoring of blood lipids in patients at-
tending DOCs was also associated with a
higher proportion of patients with satis-
factory total cholesterol levels. This find-
ing is further supported by the higher
proportion of dyslipidemic patients
treated with cholesterol-lowering drugs
in DOCs as compared with treatment re-
ceived in general practice offices (51 vs.
42%; P � 0.03). On the other hand, a
significantly higher frequency of HbA1c
monitoring in DOCs was not associated
with better outcomes in terms of meta-
bolic control. We have previously shown
that personal attitudes and beliefs of the
individual physician, rather than physi-
cian specialty or setting of care, influence
metabolic control (8). Furthermore, it is
also possible that patients who are more
difficult to manage in terms of metabolic
control are referred to specialists by GPs.

Our study also offered interesting
methodological hints. In a previous
study, it has been shown that the failure to
account for physician-level clustering
could lead to overestimation of the statis-
tical significance of the groups being com-
pared (5). We have documented that the
use of inappropriate statistical techniques

can also lead to underestimation of the
differences when comparing generalists
with specialists. In fact, some nonstatisti-
cally significant unadjusted differences
between the two settings (i.e., triglycer-
ides and serum creatinine measurements)
(Table 3) became statistically significant
once the physician-level variation was
taken into account.

Some of the potential limitations of
our study need to be discussed. First,
physicians were selected according to
their willingness to participate in the
project. They could thus represent those
clinicians, particularly GPs, who are more
interested in diabetes care and therefore
not be reflective of diabetes care delivered
by Italian physicians in general. From this
point of view, the differences docu-
mented in our study could be underesti-
mated and the true variability in process
and outcomes measures could be even
greater.

Second, some of the differences in
process measures could be related to dis-
parities in the accuracy of reporting. Nev-
ertheless, the consistency of our findings
across the whole spectrum of measures
considered strongly suggests a true differ-
ence in physicians’ performance.

Finally, because of the relatively short
period of observation, we could select
only intermediate outcome measures. It is
therefore not clear to what extent the
noted differences could determine differ-
ent outcomes in terms of major clinical
events in the long term. The analysis after
the completion of the 5-year follow-up
will allow a deeper understanding of
the relation between process and major
outcomes.

In conclusion, our findings suggest
that being followed always by the same
physician practicing in a DOC, particu-
larly if the physician has a specialty in di-
abetes, ensures better quality of care in
terms of process measures. In the short
term, care provided by specialists was also
associated with better intermediate out-
come measures, such as total cholesterol
levels. Because of the short period of ob-
servation, we could not document
whether long-term outcomes were also
affected.

The increasing number of patients
with diabetes, together with the progres-
sive rise in demand for diabetes care stem-
ming from increased life expectancy, call
for an efficient and coordinated health
care delivery. In this respect, the involve-

ment of general practice represents a cru-
cial aspect. Therefore, more attention
should be paid to minimizing quality of
care differences, decreasing unnecessary
and inappropriate care, improving the re-
ferral process for patients with compli-
cated conditions, and promoting a
comanagement and teamwork approach
to diabetes care. To this end, an important
first step is to ensure that the same level of
care is provided by physicians with a di-
abetes specialty. Unfortunately, no single
approach has been shown to be effective
for all physicians in changing their prac-
tice. Multiple interventions, including ed-
ucational programs, practice guidelines,
financial incentives, regulatory measures,
and total quality management techniques
are likely to enhance physician perfor-
mance (18). The ongoing transformation
of general practice in Italy, moving from
solo practice to group practice and the
reorganization of team function and prac-
tice systems (e.g., appointments and fol-
low-up) to meet the needs of chronically
ill patients will also represent an impor-
tant step forward in improving the stan-
dard of diabetes care. Finally, the recent
implementation of shared information
systems that allow a bidirectional infor-
mation flux between generalists and
specialists will greatly facilitate the inter-
action between the different health care
providers while ensuring the continuity
of diabetes care.
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(Ciriè, TO); Della Cagnoletta F. (Colo-
rina, SO); Beretta E. (Concorezzo, MI);
Nepote Fus M.T., Rapacciuolo T. (Corio,
TO); Cannelli B. (Corridonia, MC);
Metrucci A. (Cutrofiano, LE); Veldorale
A. (Druento, TO); Ioverno E., Visentin G.
(Dueville, VI); Bellino L. (Firenze); Brizio
E. (Fossano, CN); Zanellato E. (Front,
TO); Frapporti G. (Fumane, VR); Della
Vedova R. (Gradisca d’Isonzo, GO); Ge-
sualdi F. (Latronico, PZ); Mola E., Bosco
T., Fiume D. (Lecce); Falcoz M. (Loira,

TV); Martinelli G. (Lovere, BG); Tombesi
M., Caraceni L. (Macerata); Di Giovanbat-
tista E. (Magnano in Riviera, UD); Erma-
cora T. (Maiano, UD); Gualtiero A. (Malo,
VI); Morelli F., Capozza G .(Matera);
Musso M. (Mathi, TO); Pagliani S., Lon-
goni P. (Milano); Caimi V., Parma E., Riva
M.G., Bosisio M. (Monza, MI); Bertini L.
(Monzuno, BO); Barra R., D’Alessandro
F.M., Alano R. (Napoli); Mezzasalma G.
(Nole Canavese, TO); Barberio L. (Pa-
ganica, AQ); Petrona Baviera F. (Pal-
ermo); De Matteis C. (Paola, CS); Anglano
B. (Verona); Scarpolini P. (Pescantina,
VR); Milano M., Bernabè S. (Pianezza,
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