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SUMMARY
Purpose Assessment of quality of cardiometabolic risk management in diabetes in primary care.
Methods In a descriptive cohort study including 95 Dutch general practices, we assessed medication treatment in relation to the level of
control for HbA1c, systolic blood pressure (SBP) and LDL-cholesterol (LDL-c) in 2007. We also applied a prospective measure of treatment
quality by assessing treatment modiﬁcations in not well-controlled patients. In a subpopulation of 23 practices, we studied trends in these
quality indicators from 2004 (2059 patients) to 2007 (2929 patients).
Results In 2007, averages for HbA1c, SBP and LDL-c were 6.9%, 142 mmHg and 2.3 mmol/l, respectively. Of the patients with an HbA1c
> 8.5%, 16% were treated with one oral drug class and 50% used insulin. In 27% of these patients, therapy modiﬁcation occurred
subsequently. During the 4-year period, a slight decrease in average HbA1c was observed, but no changes in treatment level. In 2007, 56% of
the patients had an SBP 140 mmHg, 19% of whom were not using antihypertensives. In the 13% with an SBP >160 mmHg, 23% received a
therapy modiﬁcation. During the 4-year period, the average SBP decreased with 6 mmHg but the treatment level showed no substantial
increase. In 2007, 39% had an LDL-c level 2.5 mmol/l, 49% of whom were not using statins. Of the patients with an LDL-c >3.5 mmol/l,
only 9% received a therapy modiﬁcation.
Conclusions The decreasing population averages of HbA1c, SBP and LDL-c values suggest improvement in quality of care. However, the
relatively few therapy modiﬁcations observed in insufﬁciently controlled patients show room for improvement. Copyright # 2010 John Wiley
& Sons, Ltd.
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INTRODUCTION
Cardiovascular risk factor levels in primary care
patients with type 2 diabetes appear to have decreased
during the period 1999–2006 in The Netherlands.1 It
is not clear to what extent this reﬂects improved quality
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of care. Quality of care is not necessarily shown by
measuring population averages of risk factor levels.
In general, quality of care is usually assessed by a
mixture of process and outcome indicators.2–8 Process
indicators focus on performed actions of health care
providers, such as the measurement and registration
of HbA1c or other recommended tests. Outcome
indicators focus on clinical results, such as the
percentage of patients who achieved a target HbA1c
level. In quality assessments, there is remarkably little
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attention to how health care providers react to observed
test results. This aspect of the medical process can be
assessed using treatment indicators. The most commonly used treatment indicators measure whether
patients are on recommended medication or not. This
provides a limited view on the quality of care. Assessing
the rate of starting or intensifying treatment in
suboptimally controlled patients provides additional
valuable information.9–11
To improve the quality of diabetes care, many
(regional) projects have started in various countries
which monitor the process and outcomes of care. These
projects, such as the Groningen Initiative to aNalyse
Type 2 diabetes Treatment (GIANTT),12 enable the
analysis of trends in quality of care and risk management in primary care. Our aim was to assess diabetes
care quality for the risk factors HbA1c, systolic blood
pressure (SBP) and LDL-cholesterol with special
attention to quality of treatment for general practices
participating in the GIANTT project in 2007. To
provide more insight in actions taken in patients with
suboptimal risk factor control, we assessed not only
commonly used process and outcome measures but
also new indicators that measure modiﬁcations of
medical treatment in relation to the level of control.
In a subpopulation of 23 practices participating since
2004, we studied how the results of these quality
indicators evolved from 2004 to 2007.
METHODS
Study population and setting
For the ﬁrst part of this observational study, we used
data from the 95 general practices (124 general
practitioners) that participated in the GIANTT project
in 2007. GIANTT provides quality assessments for
most general practitioners (GPs) in Groningen province, The Netherlands. The included practices cover a
total population of over 304 000 people. The patient
population for 2007 consisted of all patients with a GPconﬁrmed diagnosis of type 2 diabetes at the beginning
of 2007, who were primarily managed by their GP
(n ¼ 9646). Excluded were only those patients who
were managed by a specialist for their diabetes, as
indicated by the GP (n ¼ 1615). Secondly, the cohort of
23 general practices participating in GIANTT since
2004 was used for a 4-year quality assessment from
2004 onwards. For each year, all patients with type 2
diabetes managed primarily by their GP were included
(n ¼ 2059 in 2004 up to n ¼ 2929 in 2007). In
comparison to the other 72 practice, this ﬁrst cohort
of 23 practices had a slightly younger patient
Copyright # 2010 John Wiley & Sons, Ltd.
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population (average 7 months), with a shorter diabetes
duration (average 4 months) in 2007 ( p < 0.05). There
were, however, no unequivocal differences in the
averages of the risk factors HbA1c (0.03%, p > 0.1),
SBP (1.5 mmHg, p < 0.001), LDL-cholesterol
(þ0.05 mmol/l, p < 0.05) or in treatment with glucose-regulating drugs (1.8%, p < 0.05), antihypertensive drugs (þ0.4%, p > 0.7), and statins (3.1%,
p < 0.01).
Data collection
We collected all data on prescriptions and relevant
measurements that were registered in structured as well
as free text parts of the electronic medical records
during the regular care process, using an automated and
validated method.13 The data were collected anonymously and concern patients that did not object to the
collection.
Process indicators
We included commonly used process indicators
focusing on the registration degree and the treatment
level. Registration degree is deﬁned as the percentage
patients with at least one registered measurement of
HbA1c, SBP or LDL-cholesterol. Treatment level is
deﬁned as the percentage patients treated with none,
one or more glucose-, blood pressure and lipidregulating drugs from different drug classes. This is
in accordance with the stepped care treatment for these
risk factors. A patient is considered treated if a drug
is prescribed during the last 6 months of a calendar
year. As new indicators, we used (A) treatment level
in relation to level of risk factor control, and (B)
percentage patients for whom medication therapy is
started or intensiﬁed (increasing the daily dose or
adding a drug from another drug class14) within
6 months after the observation of an inappropriately
elevated risk factor level. Patients already on maximal
treatment were excluded.14 Switches from one drug
to another within a drug class were not considered as
treatment intensiﬁcation for glucose-regulating or
blood-pressure regulating drugs, since this is not part
of stepped care treatment. For lipid-lowering drugs,
however, we considered a switch from simvastatin,
ﬂuvastatin or pravastatin to atorvastatin or rosuvastatin
as possible therapy intensiﬁcation.
Outcome indicators
We included the average level of each risk factor, and
the percentage of patients achieving speciﬁc target
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levels as outcome indicators. Both are based on the last
recorded measurement in a calendar year, which is
in accordance with currently used quality indicators
for diabetes care.15,16 We distinguish the following cutoff points for respectively good, moderate and
insufﬁcient risk factor control: HbA1c <7%, 7–
8.5%, >8.5%; SBP <140 mmHg, 140–160 mmHg,
>160 mmHg; LDL-cholesterol <2.5 mmol/l, 2.5–
3.5 mmol/l, >3.5 mmol/l. The target levels for good
risk factor control are based on general practice
treatment guidelines from 2006.17 The subdivision into
classes of moderate and insufﬁcient control was made
because it can be expected that prescribers will react
differently to levels closer to target compared to more
elevated levels.18
For the 4-year follow-up from 2004 onwards, we
used total cholesterol instead of LDL-cholesterol as
risk factor in accordance with the prevailing guidelines
at that time. The used cut-off points were: <5 mmol/l,
5–7 mmol/l, >7 mmol/l. In this period, the registration
degree of LDL-cholesterol was limited.
Analysis
We performed analyses on the whole population, and
stratiﬁed for age (below 75 and 75 years) to enable
detection of possible differences in risk management.
Differences between means and percentages were
tested using the Student’s t-test and its z-approximation. For the 4-year follow-up percentages of
treatment start and intensiﬁcation were compared
between consecutive years. Differences in class compositions were tested using the chi-square test. We
present 95% conﬁdence intervals.
For research using anonymous medical records no
ethics committee approval is needed in The Netherlands.
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11 months longer ( p < 0.001). Patients with missing
risk factor information were being prescribed less
medication (Figure 1), except for lipid lowering drugs.
In the period 2004–2007 the registration degree of
the risk factors increased around 5% points after 2004
(Table 2).

Glycaemic control
The registration degree of HbA1c measurements was
relatively high (84%) in 2007 (Table 1). The average
HbA1c was 6.9%, with 61% of the patient population
achieving good glycaemic control, and only 6% having
insufﬁcient control. There were no differences between
Table 1. Overview of the study population (n ¼ 9646) in 2007
Registration degree
n (%)

%

% Female
Age (years)
DM duration (years)
Patients per GP

9646
9646
9512 (98.6)

52

HbA1c (%)
<7 (good control)
7–8.5 (moderate control)
> 8.5 (insufﬁcient control)
Diastolic blood pressure (mmHg)
Systolic blood pressure (mmHg)
<140 (good control)
140–160 (moderate control)
> 160 (insufﬁcient control)
Total cholesterol (mmol/l)
LDL cholesterol (mmol/l)
<2.5 (good control)
2.5–3.5 (moderate control)
> 3.5 (insufﬁcient control)
Albuminuria

8114 (84.1)

BMI (kg/m )

In 2007, the patients were on average 67 years of age,
and 52% were women (Table 1). The average time
since diabetes diagnosis was almost 6 years. Mean
body mass index was 30 kg/m2, and 32% of the patients
had albuminuria. The registration degree varied from
64% for LDL-cholesterol to 85% for blood pressure.
Missing risk factor information was clustered: in 12%
of the patients information on all three risk factor levels
(HbA1c, LDL-cholesterol as well as blood pressure)
was missing. These patients (n ¼ 1115) with missing
data were on average 2.2 years younger than the others
( p < 0.001), less likely to be female (47 vs. 52%,
p < 0.01) and their average diabetes duration was
Copyright # 2010 John Wiley & Sons, Ltd.

Average
(SD)
66.6 (12.3)
5.8 (5.7)
78 (37)
6.9 (1.0)

61
33
6
8255 (85.6)
8255 (85.6)

78 (10)
142 (20)
44
43
13

6518 (67.6)
6139 (63.6)

4.4 (1.1)
2.3 (0.9)
61
29
10

4563 (47.3)
32

2

RESULTS

Outcome

Glucose-regulating medication
None
1 oral drug class
>1 oral drug class
Insulin
Insulin þ oral
Blood pressure-regulating medication
None
1 drug class
2 drug classes
3 drug classes
>3 drug classes
Lipid-regulating medication
None
1 drug class
>1 drug class

5633 (58.4)

30.0 (5.5)

8114
17
35
33
6
9
8255
24
23
26
20
7
6139
28
70
2



Concentration 20 mg/l, or albumine/creatinine ratio 2.5 (men)/3.5
(women) mg/mmol, or 24-hours albumine 30 mg/24 hour.
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Figure 1. Treatment level in relation to level of control for HbA1c (A), systolic blood pressure (B) and LDL-cholesterol (C) in 2007
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Table 2. Overview of included populations from 23 general practices,
2004–2007
2004

2005

2006
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There were no differences between patients below or
above 75 years of age ( p > 0.1, data not shown).

2007

Number of patients
2059
2266
2530
2929
% Female
54.8
52.9
51.8
51.5
Average age (SD)
66.2 (12.4) 65.7 (12.3) 65.7 (12.3) 66.1 (12.4)
Average DM
5.6 (5.8)
5.6 (5.8)
5.4 (5.6)
5.6 (5.7)
duration (SD)
% with HbA1c data
80.6
85.9
86.3
86.6
% with SBP data
81.1
87.8
89.3
89.2
% with TC data
62.8
68.6
72.0
72.2

patients below and above 75 years of age ( p > 0.1). Of
the patients with an HbA1c above 7%, seven percent
were not yet using glucose-regulating medication
(Figure 1). Insufﬁciently controlled patients more
frequently used oral multitherapy and/or insulin
compared to those in moderate glycaemic control
( p < 0.001). More than a third of the patients with
moderate control and 22% of those insufﬁciently
controlled were being prescribed none or just one oral
drug class. The patients without HbA1c measurements
in 2007 were treated less intensively compared to the
others (Figure 1).
Therapy modiﬁcations. In fewer than 50% of patients
with moderate or insufﬁcient control, antihyperglycaemic therapy was started, and in less than a quarter
therapy was intensiﬁed within 6 months (Figure 2).

Four years follow-up. In the period 2004–2007, we
observed no signiﬁcant change in the population
average of the HbA1c ( p > 0.2) (Figure 3), although
there was a reduction of the proportion of moderately
controlled patients ( p ¼ 0.01). During this period, no
signiﬁcant increase in level of treatment was observed.
Also no trends were observed in the level of starting or
intensifying treatment in not well-controlled patients
( p > 0.05, data not shown).

Blood-pressure regulation
The registration degree of blood pressure measurements was relatively high (85%) in 2007 (Table 1).
The average systolic blood pressure was 142 mmHg,
with 44% of the patients achieving good control.
The portion moderately and insufﬁciently controlled
patients differed between age categories: older
(75 years) patients were more frequently insufﬁciently controlled (17 versus 12%, p < 0.001). Of the
patients with an elevated blood pressure (SBP 140
mmHg), 19% were not yet on medication, and 23%
used only one drug class (Figure 1). Of the moderately
controlled patients, 28% used three or more drug
classes, while this was the case in 41% of the
insufﬁciently controlled patients. Patients without

Figure 2. Medication modiﬁcations for three cardiovascular risk factors in relation to level of control in 2007. Percentages are calculated on the number
of patients that either can intensify (n1) or start (n2).
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Figure 3. Treatment level and population averages for HbA1c (A), systolic blood pressure (B) and total cholesterol (C) in the period 2004–2007
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available blood pressure measurements were treated
less intensively compared to the others (Figure 1).
Therapy modiﬁcations. Only in a quarter of the
patients with insufﬁciently controlled systolic blood
pressure, medication treatment was either started or
intensiﬁed (Figure 2). The level of starting and
intensifying increased with increasing blood pressure
levels ( p < 0.001), with no differences between the age
classes.
Four years follow-up. The average SBP fell with
6 mmHg in the period 2004–2007, and the portion
insufﬁciently controlled patients decreased from 21 to
12% ( p < 0.001). During this period, there was no
signiﬁcant change in treatment level (Figure 3). The
level of starting and intensifying treatment also did not
show signiﬁcant trends (data not shown).
Lipid regulation
The registration degree of cholesterol measurements
(64-68%) in 2007 is somewhat lower than that of
HbA1c and SBP (Table 1). The average LDLcholesterol was 2.3 mmol/l, with 62% of the patients
achieving good control, and 10% being insufﬁciently
controlled. There was no difference between the age
categories ( p > 0.4). Almost half of the insufﬁciently
controlled patients were not using lipid-regulating
drugs (Figure 1). This was higher in older (75 years
of age) patients (65%), compared to younger patients
(42%, p < 0.001). Patients without available LDLcholesterol measurements were treated comparably to
the others (Figure 1).
Therapy modiﬁcations. Although a considerable portion of the not well-controlled patients was not using
lipid-regulating medication, we did not observe a
signiﬁcant higher level of starting or intensifying
therapy in patients with higher risk factor levels
(Figure 2). The treatment level of patients without
LDL-cholesterol measurements was between that of
the well and not well-controlled patients (Figure 1).
Four years follow-up. Between 2004 and 2005, the
average total cholesterol fell with 0.6 mmol/l
( p < 0.001, Figure 3). This decline was accompanied
by a signiﬁcant reduction of both moderately and
insufﬁciently controlled patients (data not shown).
The percentage of patients starting medication in 2004
was higher compared to the following years (29 versus
12%, p < 0.001).
Copyright # 2010 John Wiley & Sons, Ltd.
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DISCUSSION
In this study, we show that in 2007 the averages of
HbA1c, systolic blood pressure and cholesterol in a
large, average primary care population were either
below or close to the recommended target levels. The
percentages well-controlled patients, however, were
61% for HbA1c, 44% for systolic blood pressure and
61% for LDL-cholesterol. The treatment levels showed
room for improvement. When looking at patients with
different levels of risk factor control, it became evident
that treatment of patients with elevated HbA1c levels
is most stringent. In case of elevated blood pressure and
cholesterol levels, no pharmacotherapeutic action is
observed within the next 6 months in more than three
quarter of the patients. We did not observe signiﬁcant
improvements regarding this treatment aspect in the
period between 2004 and 2007.
There have been several developments that could
have affected the treatment of patients with type 2
diabetes during the study period. In 2006, the
recommended risk factor targets in the Dutch clinical
guidelines have become more stringent.15 Although
one may expect that this would result in tighter control
targets after 2006, trends towards this already started
before 2006, and levelled off afterwards. The decrease
in blood pressure in the beginning of the period is
similar to those reported in other Dutch and European
studies.19–21 At the regional level, a project was started
at the end of 2004 by the Proeftuin Farmacie
Groningen to stimulate that all patients with type 2
diabetes were treated with a statin.22 This can partly
explain the high percentage of patients that started
lipid-regulating drugs in 2004–2005, and the accompanied decrease in the average total cholesterol.
The percentage patients using antihypertensives
of around 75% in 2004 is higher than reported in
refs.19,23 The low percentages of patients that either
start medication or receive intensiﬁcation of glucoseregulating and blood pressure-regulating drugs are
similar to those reported in other studies.19,24,25
Assessing how a prescriber reacts to an elevated risk
factor is considered a good method to improve the
action when needed.9–11,26 In the whole population,
17% did not yet use glucose-regulating medication.
In itself, this ﬁnding provides little insight into
treatment quality.
When leaving the well-controlled patients aside, it
becomes apparent that only few insufﬁciently controlled patients are untreated. On the other hand, the
relatively low percentages of treatment start and
intensiﬁcation show room for improvement for the
insufﬁciently controlled patients. Of the patients with
Pharmacoepidemiology and Drug Safety, 2010; 19: 1078–1086
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elevated blood pressure, 45% use at most one
antihypertensive drug class, while the UKPDS has
shown that often three or more drug classes are needed
to achieve the target.27 In the case of the 9% patients
who, in spite of already using three or more drug
classes, remain insufﬁciently controlled, the question
is whether the existence of secondary hypertension has
been sufﬁciently investigated.
For patients on insulin, the relative high portion
insufﬁciently controlled patients is remarkable.
Possibly, some of these patients are difﬁcult to treat
due to concomitant problems of long diabetes duration.
The question remains whether enough has been
invested in education or specialist referral in these
patients.
A strong point of this study is that our data reﬂect an
unselected group of general practitioners and patients
who did not participate in a speciﬁc care organization
or intervention program. The population covers all
patients with type 2 diabetes who have the general
practitioner as their main care provider. Since around
85% of all type 2 diabetes patients received care from
their GP, our ﬁndings are relevant for a large part
of the diabetes population. Previous research showed
that patients treated by GPs were older, had a shorter
duration of diabetes and fewer macrovascular and
microvascular complications, whereas patients managed by specialists were more likely to be treated with
insulin.28 These population differences are the result
of the Dutch healthcare system, in which GPs are
gatekeepers and are advised to refer their patients with
type 2 diabetes only in complex or advanced disease
conditions. The data collection concerns full risk
management data as is registered during the care
process, enabling assessments of treatment start and
intensiﬁcation throughout a year. Presenting treatment
indicators that represent an important link between
measuring risk factors and their outcomes makes this
study innovative.
As for all indicators, the indicators we present here
should not be blindly used for external quality
assessment.11 A speciﬁc limitation of assessing medication modiﬁcations is that it ignores those patients
already treated adequately. Besides this, these
indicators only provide insights into medication
treatment, and do not regard justiﬁable reasons not
to intensify treatment. In a part of these cases, the care
provider may try to improve outcomes by lifestyle or
adherence advice. Tolerance issues or fear of insulin
can further limit medication modiﬁcation options.
A possible limitation of our study lies in its use of
patient records. Although the registration degree of
HbA1c and blood pressure is high (around 85%),
Copyright # 2010 John Wiley & Sons, Ltd.
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it is lower for LDL-cholesterol (64%). In 12% of the
patients all relevant risk information is missing. This
clustering makes the existence of a strong association
between missing registration and risk factor level
improbable. Patients with missing risk information,
however, are being treated less intensely with glucose
regulating and antihypertensive drugs which could
indicate that these patients visit their GPs less
frequently. We cannot assess whether they need less
attention or might be care avoiders. In any case, these
patients who are not regularly monitored in routine
practice are a matter of concern, since they constitute
a group whose treatment might be inadequate.
We acknowledged switches from low-potent statins
to high potent counterparts as treatment intensiﬁcation.
However, this could have introduced some overestimation, since part of these switches may not be
intended as intensiﬁcation.
CONCLUSION
We have shown that, despite decreasing trends in levels
of cardiovascular risk factors, in over half of
insufﬁciently controlled patients medication treatment
is not promptly adjusted. We recommend applying this
approach to quality assessment more often in addition
to commonly used process and outcome indicators,
since it provides a simple way for care providers to
identify possible targets for improvement.
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KEY POINTS
 Medication start or intensiﬁcations occur in less

than half of the patients that are not well
controlled for HbA1c, blood pressure or LDLcholesterol.
 Treatment indicators measuring actions after
observing an elevated risk factor, increase insight
into where improvement is needed.
 Such treatment indicators are well assessable
using routinely registered data in general practice.

behalf of the GIANTT-group. Kwaliteit van de behandeling
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1. Rutten GEHM. Zorg voor patiënten met diabetes mellitus type 2 in
de 1e lijn. Ned Tijdschr Geneesk 2008; 152: 2389–2394.
2. Goudswaard AN, Stolk RP, Zuithoff P, Rutten GEHM. Patient characteristics do not predict poor glycaemic control in type 2 diabetes
patients treated in primary care. Eur J Epidemiol 2004; 19: 541–545.
3. Meulepas MA, Braspenning JC, de Grauw WJ, et al. Logistic support
service improves processes and outcomes of diabetes care in general
practice. Fam Pract 2007; 24: 20–25.
4. Redekop WK, Koopmanschap MA, Rutten GEHM, Wolffenbuttel
BHR, Stolk RP, Niessen LW. Resource consumption and costs in Dutch
patients with type 2 diabetes mellitus. Results from 29 general practices. Diabet Med 2002; 19: 246–253.
5. Steuten LM, Vrijhoef HJ, Landewe-Cleuren S, Schaper N, Van Merode
GG, Spreeuwenberg C. A disease management programme for patients
with diabetes mellitus is associated with improved quality of care
within existing budgets. Diabet Med 2007; 24: 1112–1120.
6. Cleveringa FG, Gorter KJ, van den Donk M, Pijman PL, Rutten GEHM.
Task delegation and computerized decision support reduce coronary
heart disease risk factors in type 2 diabetes patients in primary care.
Diabetes Technol Ther 2007; 9: 473–481.
7. Cleveringa FG, Gorter KJ, van den Donk M, Rutten GEHM. Combined
task delegation, computerized decision support, and feedback improve
cardiovascular risk for type 2 diabetic patients: a cluster randomized
trial in primary care. Diabetes Care 2008; 31: 2273–2275.
8. Gorter K, van Bruggen R, Stolk R, Zuithoff P, Verhoeven R, Rutten
GEHM. Overall quality of diabetes care in a deﬁned geographic region:
different sides of the same story. Br J Gen Pract 2008; 58: 339–345.
9. Rodondi N, Peng T, Karter AJ, et al. Therapy modiﬁcations in response
to poorly controlled hypertension, dyslipidemia, and diabetes mellitus.
Ann Intern Med 2006; 144: 475–484.
10. Voorham J, Denig P, Wolffenbuttel BHR, Haaijer-Ruskamp FM. Crosssectional versus sequential quality indicators of risk factor management
in patients with type 2 diabetes. Med Care 2008; 46: 133–141.

Copyright # 2010 John Wiley & Sons, Ltd.

ET AL.

11. Selby JV, Uratsu CS, Fireman B, et al. Treatment intensiﬁcation
and risk factor control: toward more clinically relevant quality
measures. Med Care 2009; 47: 395–402.
12. Groningen GIANTT. Initiative to Analyse Type 2 diabetes Treatment.
http://www.giantt.nl accessed on 25 May 2010.
13. Voorham J, Denig P. Computerized extraction of information on the
quality of diabetes care from free text in electronic patient records
of general practitioners. J Am Med Inform Assoc 2007; 14: 349–
354.
14. Voorham J, Haaijer-Ruskamp FM, Stolk RP, Wolffenbuttel BHR, Denig
P. Inﬂuence of elevated cardiometabolic risk factor levels on treatment
changes in type 2 diabetes. Diabetes Care 2008; 31: 501–503.
15. Department of Health. Quality and Outcomes Framework: Guidance.
London, Department of Health: 2004.
16. van Althuis T. Speciﬁcation for diabetes indicators from the Dutch
College of General Practitioners. 2008 [Speciﬁcaties Uitspoelformaat
Diabetesindicatoren], http://nhg.artsennet.nl/expertgroepen/steunpuntdiabetes/praktijkvoering/kwaliteitsmeting-1.htm accessed on 25 May
2010. .
17. Rutten GEHM, De Grauw WJC, Nijpels G, et al. ‘Diabetes mellitus
type 2’ guideline (second revision) from the Dutch College of General
Practitioners. Huisarts Wet 2006; 49: 137–152.
18. Hayward RA. All-or-nothing treatment targets make bad performance
measures. Am J Manag Care 2007; 13: 126–128.
19. Greving JP, Denig P, de Zeeuw D, Bilo H, Haaijer-Ruskamp FM.
Trends in hyperlipidemia and hypertension management in type 2
diabetes patients from 1998-2004 : a longitudinal observational study.
Cardiovasc Diabetol 2007; 6: 25.
20. Kristensen JK, Lauritzen T. Quality indicators of type 2-diabetes
monitoring during 2000- 2005. Ugeskr Laeger 2009; 171: 130–14.
21. Khunti K, Gadsby R, Millett C, Majeed A, Davies M. Quality
of diabetes care in the UK: comparison of published quality-of-care
reports with results of the Quality and Outcomes Framework for
Diabetes. Diabet Med 2007; 24: 1436–1441.
22. Proeftuin Farmacie Groningen. http://proeftuinfarmaciegroningen.tmade.nl accessed on 25 May 2010.
23. Pijman PLW, Timmer SJ, Neter RS, Krasser J. Het diabetes zorgprotocol: Hoe staan de bekende diabetespatiënten ervoor? De resultaten
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