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Abstract
Objective. To describe the management of dyslipidaemia in patients with high risk of cardiovascular disease (CVD) and 
patients with a history of CVD identifi ed by screening for diabetes in general practice in Denmark, concentrating on pre-
scription of lipid-lowering drugs. Moreover, to analyse predicting factors for starting lipid-lowering drugs related to patient 
and general practice characteristics. Design. Population-based cross-sectional study with follow-up. Setting. A total of 139 
general practices from three of fi ve Danish regions, totalling 216 GPs. Subjects. The study population comprised 4986 
patients with a high risk of CVD and dyslipidaemia and 764 patients with a history of CVD and dyslipidaemia out of a 
population of 16 572 patients who completed screening for diabetes but were cleared for diabetes in the ADDITION study. 
Results. Of patients with a high risk of CVD and dyslipidaemia not receiving lipid-lowering drugs at the time of screening 
(n � 4823), 20% started lipid-lowering therapy within the follow-up period (median 2.1 years). This percentage was 45% 
(n � 536) for patients with CVD and dyslipidaemia (median follow-up period 1.6 years). Age over 50, high cholesterol, 
impaired fasting glucose and/or impaired glucose tolerance, minor polypharmacy, use of heart/circulation drugs, and cho-
lesterol measurements after screening predicted the prescription of lipid-lowering drugs for patients at high risk of CVD. 
For patients with CVD, male gender, high cholesterol and use of heart/circulation drugs predicted the prescription of 
lipid-lowering drugs. No general practice characteristics were associated with different prescription habits. Conclusion. There 
is a gap between the recommended lipid-lowering drug therapy and current practice, with a substantial under-treatment 
and a considerable delay in the fi rst prescription of lipid-lowering drugs. 
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Cardiovascular disease (CVD) is a major cause of 
mortality and morbidity worldwide and in Denmark 
[1,2]. Risk factor modifi cation has been shown to 
reduce CVD mortality, particularly among patients 
with increased risk of CVD or a history of CVD 
[3,4]. In recent years, a steady decline in mortality 
from CVD has been seen in most European coun-
tries. Approximately two-thirds of the observed 
decrease can be ascribed to a decrease in three tra-
ditional risk factors: cholesterol level, blood pressure 
(BP), and smoking. The fi nal third has been obtained 
by improved treatment of CVD [5–7].

The Danish College of General Practitioners 
(DSAM) has published guidelines for the prevention 
of CVD specifi cally for general practice [8–11]. The 
guidelines have focused on lipid-lowering drug 
therapy of patients with CVD or high risk of CVD. 

Studies have shown an increase in patients receiv-
ing lipid-lowering drugs, but in the Euroaspire I and 
II studies, almost 50% of the patients with dyslipi-
daemia were not taking lipid-lowering drugs [12,13]. 
Taking the potential benefi t into account, lipid-
lowering drugs are widely underused.

Only few studies have focused on general practice’s 
handling of patients with dyslipidaemia, from identifying 
the patients to starting lipid-lowering drug therapy 
[14]. General practitioners (GPs) might be reluctant 
to start lifelong drug therapy in asymptomatic 
patients. Conversely, polypharmacy could be a major 
concern with patients already receiving drug therapy 
[15]. Patient characteristics have also been suggested to 
infl uence drug therapy. Apart from known risk factors, 
sociodemographic characteristics and indicators of 
follow-up could be expected to predict drug therapy. 
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In order to improve our understanding of the 
management of lipid-lowering drug therapy in general 
practice, thorough analyses of current practice are 
necessary.

The aim of the study was to describe the manage-
ment of dyslipidaemia in patients with a high risk of 
CVD and patients with CVD identifi ed by screening 
for diabetes in general practice in Denmark concen-
trating on the prescription of lipid-lowering drugs. 
Moreover, to analyse predicting factors for starting 
lipid-lowering drugs related to patient and general 
practice characteristics. 

Material and methods

Design

The study population was extracted from the ADDI-
TION study, an ongoing international evaluation of 
screening procedures for type 2 diabetes in general 
practice [16]. The screening procedure is presented 
elsewhere [17].

The study population comprised all 16 572 patients 
between 40 and 69 years of age who completed screen-
ing but were cleared for diabetes. Patients without 
available laboratory data or with a history of liver 
disease were excluded, since active liver disease is a 
contraindication of the most common lipid-lowering 
drugs, statins. Some 15 369 (93%) had no history of 
CVD and 1203 (7%) had a history of CVD (Figure 1). 
Patients were included from 2001 to 2006 and followed 
up until the end of 2006. Median time of follow-up 
was 4.5 years (5th to 95th interpercentile range: 
0.7–5.6) for patients at high risk of CVD and 4.5 
years (5th to 95th interpercentile range: 0.8–5.5) for 
patients with a history of CVD.

Guidelines 

The 1998 guideline from DSAM is used in this study 
and GPs were, when trained in the screening proce-
dure, recommended to use this guideline to assess 
the CVD risk of their patients. The guidelines are in 

accordance with European guidelines for prevention 
of CVD [18]. They provide evidence-based recom-
mendations on how to assess and manage individu-
als with asymptomatic atherosclerosis, based on their 
estimated total CVD risk. All necessary data to esti-
mate the patient’s CVD risk were obtained in the 
screening procedure. 

The guideline recommends giving lipid-lowering 
drugs to patients with 20% risk of CVD within 10 
years and total cholesterol � 5mmol/L. Treatment 
goals for patients at high risk of CVD are total 
cholesterol � 5mmol/L and LDL � 3mmol/L. Lipid-
lowering drug therapy is started if the treatment 
goal is not reached after six months of lifestyle 
changes. 

The guidelines recommended similar treatment 
goals for patients with a history of CVD, but lipid-
lowering drug therapy is started if treatment goals 
are not reached after three months of lifestyle changes 
[8]. Using these guidelines, we identifi ed 4823 
patients with dyslipidaemia at high risk of CVD who 
did not receive lipid-lowering drugs at screening, and 
536 patients with dyslipidaemia and a history of 
CVD not taking lipid-lowering drugs.

Data sources 

Data concerning patients’ demographic charac-
teristics (gender, age, cohabitation, education, 
and ethnicity) and smoking status were obtained 
from questionnaires completed at screening by 
patients. 

Systolic blood pressure (BP), total cholesterol, 
body mass index (BMI), and impaired fasting glu-
cose (IFG) and/or impaired glucose tolerance (IGT) 
were obtained from case record forms completed by 
GPs at screening. 

Data on the GP’s organizational data (number of 
GPs in the practice, GP’s age and gender), were 
obtained from questionnaires completed by GPs. 
Number of inhabitants registered in the practice’s 
postal code was obtained from the National Health 
Service. Clinics with postal codes with more than 
10 000 inhabitants were classifi ed as urban.

The Danish National Hospital Registry provided 
data on ICD-10 codes to identify CVD (ICD-
10:I20–25, I60–64, I672, I69–70, I74) and liver dis-
eases (ICD10: K70–77, C22). Prescription data were 
obtained from the Danish Prescription Database. 
Data on blood tests were obtained from the regional 
laboratory databases. Statistics Denmark provided 
demographic data on death and patients who had 
moved, that prevented their blood tests being regis-
tered in this study. Statistics Denmark connected all 
data using the unique civil registry number assigned 
to all Danish citizens. 

Management of dyslipidaemia in general prac-
tice is suspected to fall short of best practice.

Patients with CVD or high risk of CVD are   •
exposed to a substantial under-treatment of 
dyslipidaemia in general practice

First prescription of lipid-lowering drugs is   •
prescribed with a considerable delay.
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Repeating cholesterol measurements within six 
months after screening was used as a proxy for fol-
low-up.  

Statistics

Data are presented in percentages. Comparisons 
between the medicated and the non-medicated 
group were performed using the chi-squared test. 
Multiple logistic regression was used to determine 
factors associated with drug therapy. For variables 
concerning GPs, cluster analyses were done. 

Ethics 

The Scientifi c Ethics Committee and the Danish 
Data Protection Agency approved the ADDITION 
study. 

Outcome measures

Outcomes assumed to infl uence the fi rst prescription 
were polypharmacy, especially antihypertensive drug 
therapy and psychopharmaca [15], and number of 
blood tests. The extent of poly pharmacy was assessed 
by prescription patterns three months prior to lipid-
lowering drug therapy (mean time to lipid-lowering 
drug therapy in the medicated group was used in the 
non-medicated group). 

Polypharmacy was assessed as the number of differ-
ent prescriptions dispensed and categorized: 0–1, 2–4 
(minor polypharmacy) and � 5 (major polypharmacy) 
[19]. Antihypertensive drug therapy was assessed as 
drugs for heart/circulation disorders: atc classifi cation: 
“CO”. Psychopharmaca was assessed as antipsychotic/
antidepressive drugs: atc “NO5” or “NO6”. Further-
more, calculations were made for 11 of the other 14 
medication groups with more than 100 prescriptions.

Figure 1. Flow chart of inclusion and exclusion criteria applied to the study population.
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(25%) dispensed antihypertensive drugs. Of 4823 
patients not receiving lipid-lowering drugs at screen-
ing, 942 (20%) started lipid-lowering drugs within 
follow-up. Median time to drug therapy was 2.1 years 
(5th to 95th interpercentile range: 0.1–4.6).

Results

Of 4986 patients with high risk of CVD and dyslipi-
daemia (see Figure 1), 163 (3%) dispensed lipid-
lowering drugs at the time of screening, and 1263 

Table I. Factors predicting lipid-lowering drug therapy among patients with high risk of CVD.

High risk of CVD

ORCrude 95% CI ORAdjusted 95% CI

Medicated
n � 942

Non-medicated
n � 3881

% n % n
Sex

Male
Female

80
20

 752
 190

90
10

3491
 390

1
 2.26∗ 1.87–2.74

1
1.03 0.78–1.35

Age
� 50 
� 50

10
90

  98
 844

14
86

 542
3339

1
 1.40∗ 1.11–1.76

1
 1.48∗

 
1.12–1.97

Systolic blood pressure
� 140
140–160
160–180
� 180

32
44
20
 4

 290
 406
 181
  38

41
43
14
 2

1545
1641
540
  74

1
 1.27∗

 1.72∗

 2.63∗

1.08–1.49
1.40–2.11
1.75–3.97

1
1.07
1.05
1.09

0.89–1.30
0.81–1.36
0.64–1.85

Total cholesterol
� 6
6–7
7–8
� 8

16
37
33
14

 146
 346
4309
 126

37
45
16
 2

1422
1747
 609
  82

1
 1.78∗

 4.55∗

13.77∗

1.45–2.17
3.68–5.63

 9.98–19.01

1
 1.93∗

 5.55∗

19.84∗

1.55–2.42
4.31–7.13

13.46–29.22
Smoking status

Non-smoker
Smoker

50
50

 471
 471

51
49

1971
1910

1
 1.03 0.89–1.19

1
0.98 0.83–1.20

Body mass index
� 30
� 30

71
29

 670
 272

75
25

2900
 981

1
 0.83∗ 0.71–0.98

1
0.96 0.79–1.16

IFG and/or IGT
No
Yes

81
19

 674
 160

91
 9

3118
 321

1
 2.31∗ 1.87–2.84

1
 2.68∗ 2.11–3.39

Higher education 
No
Short
Long

19
50
30

 175
 452
 273

17
58
33

 625
1866
1213

1
 0.90
 0.83

0.75–1.07
0.68–1.02

1
1.09
1.03

0.88–1.37
0.81–1.31

Ethnicity
Danish
Other

90
10

 845
  97

88
12

3408
 473

1
 1.21 0.96–1.52

1
1.15 0.88–1.52

Cohabiting
Single
Cohabiting

19
81

 181
 758

17
83

 668
3186

1
 0.87 0.73–1.05

1
0.99 0.79–1.24

Polypharmacy
0–1
2–4
� 5

48
39
13

 452
 366
 124

70
24
 6

2724
 918
 239

1
 2.41∗

 3.11∗
2.05–2.81
2.45–3.95

1
1.35∗

1.27
1.07–1.71
0.88–1.84

Heart/circulation drugs
0
1
� 1

Psychopharmaca
0 
1
� 1

52
21
27

85
 7
 8

 489
 197
 256

 804
  62
  76

79
11
10

90
 5
 5

3053
 439
 389

3492
 190
 199

1
 2.80∗

 4.11∗

1
 1.42∗

 1.66∗

2.31–3.40
3.42–4.94

1.05–1.91
1.26–2.18

1
 2.41∗

 4.07∗

1
1.00
1.06

2.11–3.47
3.07–5.42

0.70–1.44
0.72–1.54

Number of cholesterol 
measurements

 0
 � 0

39
61

 367
 575

51
49

1978
1903

1
 1.63 1.41–1.88

1
 1.65∗ 1.39–1.96

Note: ∗Statistically signifi cant difference between the medicated and the non-medicated group.
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Of 764 patients with CVD and dyslipidaemia, 
228 (30%) dispensed lipid-lowering drugs at the 
time of screening, and 507 (66%) dispensed antihy-
pertensive drugs. Some 536 did not dispense lipid-

lowering drugs despite CVD and dysplipidaemia; 
242 (45%) started lipid-lowering drugs within fol-
low-up. Median time to drug therapy was 1.6 years 
(5th to 95th interpercentile range: 0.1–4.3). 

Table II. Factors predicting lipid-lowering drug therapy among CVD patients.

CVD

ORCrude 95% CI ORAdjusted 95% CI

Medicated
n � 242

Non-
medicated
n � 294

% n % n

Sex
Male
Female

63
37

153
 89

56
44

164
130

1
0.73 0.52–1.04

1
 0.65∗ 0.43–0.96

Age
� 50 
� 50

 6
94

 15
227

 6
94

 19
275

1
1.05 0.52–2.10

1
1.35 0.59–3.06

Systolic blood pressure
� 140
140–160
160–180
� 180

42
40
16
0.2

102
 97
 38
  5

54
35
10
0.7

159
103
 29
  2

1
1.42

 1.98∗

0.75

0.98–2.06
1.15–3.40
0.07–8.43

1
1.12
1.28
0.60

0.74–1.69
0.70–2.32
0.05–7.19

Total cholesterol
� 6
6–7
7–8
� 8

40
44
13
 4

 95
105
 31
  9

57
33
10
0.3

166
 95
 29
  1

1
 1.93∗

 1.86∗

15.68∗

1.33–2.80
1.06–3.28

   1.96–125.64

1
 1.86∗

 2.23∗

18.20∗

1.24–2.78
1.20–4.14

2.13–155.76
Smoking status

non smoker
smoker

58
42

140
102

65
35

192
102

1
1.37 0.97–1.95

1
1.38 0.93–2.07

Body mass index
� 30
� 30

73
27

176
 66

73
27

216
 78

1
0.96 0.66–1.41

1
0.89 0.58–1.37

IFG and/or IGT 
No
Yes

84
16

204
 38

91
 9

268
 26

1
 1.92∗ 1.13–3.27

1
1.77 1.00–3.15

Higher education
No
Short
Long

27
50
22

 63
117
 52

25
50
25

 71
140
 69

1
0.97
0.88

0.65–1.45
0.54–1.41

1
0.94
0.89

0.60–1.48
0.52–1.55

Ethnicity
Danish
Other

87
13

211
 31

82
18

241
 53

1
1.50 0.93–2.42

1
1.24 0.73–2.11

Cohabiting
Single
Cohabiting

22
78

 54
187

25
75

 74
218

1
1.18 0.79–1.76

1
1.22 0.78–1.90

Polypharmacy
0–1
2–4
� 5

29
46
26

 69
111
 62

48
32
21

141
 93
 60

1
 2.44∗

 2.11∗
1.64–3.63
1.34–3.34

1
1.49
1.18

0.89–2.50
0.58–2.40

Heart/circulation drugs
0
1 
�1 

Psychopharmaca
0
1
� 1

40
24
36

79
10
11

96
 59
 87

190
 24
 28

64
17
20

82
 7
11

187
 49
 58

240
 21
 33

1
 2.45∗

 2.92∗

1
1.44
1.07

1.49–3.68
1.93–4.42

0.78–2.67
0.63–1.84

1
 1.92∗

 2.80∗

1
1.02
0.75

1.11–3.33
1.57–5.01

0.51–2.05
0.38–1.50

Number of cholesterol 
measurements

0
� 0

50
50

120
122

52
48

152
142

1
1.09 0.77–1.53

1
1.19

1
0.82–1.74

Note: ∗Statistically signifi cant difference between the medicated and the non-medicated group.
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time of screening, 45% started drugs during follow-
up. Median time to drug therapy was 1.6 years.

Of the investigated predictors, we found age over 
50, high cholesterol level, diagnosis of IFG/IGT, 
minor polypharmacy, use of heart/circulation drugs, 
and cholesterol measurements after screening to pre-
dict drug therapy for patients at high CVD risk. For 
patients with CVD, male gender, high cholesterol, 
and two or more prescriptions of heart/circulation 
drugs, drug therapy was predicted.

Other important fi ndings in this study include 
the fact that 40% were not followed for their high 
risk of CVD or CVD with either drug therapy or 
lipid-measurements and 38% had lipid measure-
ments taken, but did not start drug therapy.

Prescribing pattern

The use of lipid-lowering drug therapy was surpris-
ingly low, taking into account that GPs were explic-
itly recommended to use the guidelines on prevention 
of CVD. One explanation could be that patients were 
identifi ed in connection with screening for diabetes. 
Elevated risk in complex screening is seen in the con-
text of other results, which, if they prove normal, are 
often considered more important [20]. 

Only 25% of patients with CVD and dyslipi-
daemia were on lipid-lowering drugs at screening. 
Similarly, other studies have reported drug therapy 
rates of 27–71% in CVD patients. 

Delay in treatment

Guidelines recommend lifestyle changes for six and 
three months before drug therapy for patients at high 
risk and with CVD, respectively. Studies report that 
43–100% of GPs prescribe lifestyle changes as fi rst-line 

Medicated and non-medicated patients were 
compared with regard to factors possibly predicting 
treatment. Age � 50 years, high cholesterol, IFG/
IGT, minor polypharmacy, prescriptions of heart/
circulation drugs, and cholesterol measurements 
after screening predicted drug therapy for patients 
at high risk of CVD (Table I). For patients with 
CVD, male gender, high cholesterol, and prescrip-
tions of heart/circulation drugs predicted drug ther-
apy (Table II). A total of 2130 (40%) of patients 
with high risk of CVD or CVD were not followed 
up, with neither lipid-profi le measurements within 
six months after screening nor drug therapy in the 
follow-up-period.

Some 2045 (38%) had their lipid profi le mea-
sured, but did not start drug therapy. Follow-up with 
lipid-profi le measurements was associated with 
slightly higher cholesterol level among patients at 
high risk of CVD. There was no difference in per-
centage close to treatment goal (� 5.5mmol/L) 
between patients having no blood test and patients 
having blood tests taken (Table III). No general prac-
tice characteristics (gender, age, urban/rural area of 
clinic, number of GPs in the clinic) were associated 
with starting drug therapy.

Discussion

Main results 

We identifi ed 4986 patients with high risk of CVD 
and dyslipidaemia not prescribed lipid-lowering 
drugs at the time of screening. Some 20% started 
lipid-lowering drugs during the follow-up-period. 
Median time to drug therapy was 2.1 years.

Of the 764 patients identifi ed with CVD and dys-
lipidemia not prescribed lipid-lowering drugs at the 

Table III. Cholesterol levels and percentage close to treatment goal (� 5.5 mmol/L) at screening in the medicated and 
the non-medicated groups related to follow-up of blood tests.

Medicated Non-medicated

Mean mmol/L
(95% CI) � 5.5mmol/L

Mean mmol/L
(95% CI) � 5.5mmol/L

High risk of CVD n � 942 n � 3881
No blood tests 6.8∗ (6.7–6.9)

n � 367
 6% 6.3∗ (6.2–6.3)

n � 1978
13%

Blood tests 7.0∗ (7.0–7.1)
n � 575

 4% 6.4∗ (6.3–6.4)
n � 1903

12%

CVD n � 242 n � 294
No blood tests 6.3 (6.1–6.5)

n � 120
18% 6.0 (5.9–6.2)

n � 152
31%

Blood tests 6.2 (6.1–6.4)
n � 122

20% 5.9 (5.8–6.0)
n � 142

32%

Notes: The population is divided into patients with high risk of CVD and patients with manifest CVD. ∗Signifi cant statistical difference 
in mean cholesterol between no blood tests and blood tests.
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pressure and cholesterol performed when screening 
for diabetes. Variation in blood pressure and choles-
terol level by re-examination on another day was not 
included in the risk estimation, but could have elim-
inated the estimated high risk of CVD. The data 
refl ect treatment in the period 2001–2006 and it is 
likely that treatment patterns have changed slightly 
since then. It has been shown that non-attendees to 
the screening were less likely to be cohabitant, 
skilled, or employed making this population slightly 
selected with regard to sociodemographic parame-
ters [30]. A small group was followed for less than 
one year, which consequently slightly underesti-
mated the percentage starting drugs. Since family 
history of CVD is a known risk factor, it would 
have been interesting to examine whether it is a pre-
dictor for drug therapy. Finally, no information on 
GP–patient communication was obtainable, leaving 
many unanswered questions about where and why 
treatment failed to start. 

Conclusion

There is a gap between the recommended lipid-
lowering drug therapy and current practice with 
substantial under-treatment with lipid-lowering 
drugs, and a considerable delay in fi rst prescription 
of lipid-lowering drugs.
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