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4 December 2008WHAT IS ALREADY KNOWN ABOUT

THIS SUBJECT
• Use of statins reduces cardiovascular

morbidity and mortality.
• Little is known about educational

inequalities in use of statins.

WHAT THIS STUDY ADDS
• In Norway in patients with no history of

cardiovascular disease or diabetes, start of
statin treatment was not associated with
educational level after adjustment for
cardiovascular risk factors.

• In patients with a history of cardiovascular
disease or diabetes, especially highly
educated women tended to start statin
treatment more often than women of low
educational level.

• Persistence of statin treatment did not vary
by educational level.

AIMS
To study the influence of patients’ education and cardiovascular risk
factors on the probability of statin treatment.

METHODS
A prospective cohort study of participants in regional health surveys
in Norway 2000–2002 with statin use recorded in the Norwegian
Prescription Database 2004–2006 as outcome measure. Information on
history of cardiovascular disease (CVD) and diabetes, lipid levels, blood
pressure, use of cardiovascular drugs, body mass index, family history,
smoking, physical activity, marital status and place of residence was
obtained at baseline. A total of 20 212 men and women aged 40–41,
45–46 and 59–61 years who reported never use of statins were
included. Educational level was retrieved from Statistics Norway.
Adjusted relative risks (RR) were estimated by Poisson regression.

RESULTS
Whereas 655 participants reported a history of CVD or diabetes, 19 557
reported no such history. In the non-CVD/diabetes group 1620 persons
(8%) became statin users and 222 persons (34%) in the CVD/diabetes
group. RR of becoming a statin user for high vs. low education
increased from 0.64 [95% confidence interval (CI) 0.55, 0.73] to 0.91
(95% CI 0.79, 1.05) after adjustment in the non-CVD/diabetes group
and from 0.94 (95% CI 0.70, 1.26) to 1.35 (95% CI 1.00, 1.81) in the
CVD/diabetes group.

CONCLUSIONS
Patients with no history of CVD/diabetes were prescribed statins
according to cardiovascular risk independent of education. There was
a tendency to a higher probability of statin treatment among highly
educated compared with people of lower educational level in the
group with a history of CVD or diabetes, after adjustment for other CVD
risk factors, particularly in women.
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Introduction

There has been a widening gap in mortality between
people with high and low socioeconomic position in
Norway and several other Western European countries [1].
A Norwegian cohort study showed that a great part of
educational inequalities in ischaemic heart disease mor-
tality was attributed to differences in cardiovascular risk
factors [2]. Educational inequalities in ischaemic heart
disease mortality persisted within the cohort during the
period 1974–1988 [3], whereas the relative inequality
in cardiovascular mortality increased between successive
birth cohorts. Educational inequalities in prevention of
cardiovascular morbidity and mortality are therefore of
major concern.

High cholesterol is one of the major risk factor for coro-
nary heart disease (CHD). Together with sex, age, blood
pressure and smoking it enters into the risk chart that has
been constructed for Europe [Systematic COronary Risk
Evaluation (SCORE)] [4]. In 1994 the 4S study was the first
to document that use of simvastatin significantly reduced
mortality in patients with CHD [5].There is now convincing
evidence that statins have beneficial effects on cardiovas-
cular morbidity and mortality. However, most statin studies
have been in the population with established CHD for sec-
ondary prevention, and it has been questioned whether
primary prevention with statins in the population at risk
is evidence based [6].

Norway has the highest statin use in Europe [7, 8].
However, little is known about variation in statin use by
socioeconomic class within Norway. The aim of this study
was to analyse if there are educational inequalities in use of
statins in 2004–2006 when adjusting for the cardiovascular
risk factors observed at baseline in participants from
population-based health surveys 2000–2002.

Methods

This was a prospective cohort study of participants in
regional health surveys in Norway 2000–2002 with statin
use as recorded in the Norwegian Prescription Database
(NorPD) 2004–2006 as outcome measure. The following
surveys were included: The Oslo Health Study, Oppland
and Hedmark studies, Finnmark and Troms studies inclu-
sive of the Tromsø Study 5. These five counties cover both
rural and urban regions in northern and southern Norway.
They are part of Cohort Norway (CONOR) [9]. Height,
weight and blood pressure were measured at the screen-
ing site and a nonfasting blood sample was drawn to
measure serum total cholesterol, high-density lipoprotein
(HDL)-cholesterol and triglycerides. Participants also filled
in a questionnaire about whether they used medicines
for treatment of hypertension, cholesterol-lowering drugs
(statins) and other medicines, smoking habits, physical
activity, family history of CHD, marital status, and previous

or present history of myocardial infarction,angina pectoris,
stroke or diabetes [10, 11].These variables were considered
as baseline characteristics.

All inhabitants in the selected age cohorts in the health
survey areas were invited [9]. Our study participants were
40–41, 45–46 and 59–61 years old at baseline examination.
In these age cohorts 44 157 persons were invited, of whom
23 288 (53%) participated and agreed to store and to link
data to other health registers for research purposes. A total
of 1% (n = 267) were excluded due to death or emigration
before 1 January 2004, varying from 0.7% in the highest to
1.1% in the lowest educational group. Participants who did
not answer the question about use of statins at screening
(n = 427) were also excluded. Of the remaining 22 594
participants, 20 925 (93%) reported never use of statins at
baseline. Of these, 20 887 had obtained measurements
of serum total cholesterol at baseline in 2000–2002. Finally,
220 persons with missing information about education
and 455 with missing information about history of cardio-
vascular disease (CVD) or diabetes were excluded. Our final
study population included 20 212 men and women, which
was reduced to 19 156 in multivariate analyses due to
missing covariates.The study was approved by The Norwe-
gian Data Inspectorate, and the Regional Committee for
Medical Research Ethics evaluated it. Informed consent
was obtained from the study participants. The study was
conducted in accordance with the World Declaration of
Helsinki.

We analysed two subgroups: (i) the CVD/diabetes
group included participants who reported at least one of
the conditions myocardial infarction, angina, stroke or dia-
betes at baseline, and (ii) the non-CVD/diabetes group
included participants reporting none of these. The ques-
tionnaire did not include questions about peripheral
arterial disease.

The analytic strategy included (i) stratified analyses by
subgroup, age and sex, (ii) Poisson regression for each
subgroup including age and sex as covariates and (iii) an
overall Poisson regression model including subgroup, age
and sex as covariates. Cardiovascular risk factors and other
confounding variables were included in the multivariate
models. The number of participants included in the crude
analyses and the analyses adjusted for age and sex only
was 19 557 in the non-CVD/diabetes group and 655 in the
CVD/diabetes group. Due to missing values the numbers
included in multivariate analyses were reduced to 18 547
in the non-CVD/diabetes group and 609 in the CVD/
diabetes group. In the age- and sex-stratified analyses
there were no further adjustments for age. Age was
included as two groups, age 40, 41, 45, 46 and 59, 60, 61
years, in Poisson regression.Total and HDL-cholesterol, sys-
tolic blood pressure (SBP) and body mass index were
included as continuous variables in multivariate analyses.
Categorical confounders included medication for hyper-
tension (yes/no), family history of CHD (yes/no), daily
smoking (yes/no), physical activity in leisure time (active/
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inactive), married (yes/no) and five counties of residence,
defined as four dummy variables.

Education statistics are register based and different
levels were taken from the 2001 Census registered by Sta-
tistics Norway. Education was classified according to NUS
2000 (Norwegian standard for categorization of educa-
tion) into three groups: low (primary or lower secondary
school), middle (higher secondary or high school) and high
(college/university) [12]. The information on the popula-
tion’s highest level of education was first collected as part
of the Population and Housing Census in 1970. Information
on the population’s highest level of education has since
then been updated each year with annual files on educa-
tion completed in Norway. The number of immigrants
listed with an unknown level of education has been sub-
stantially reduced since ‘Education Completed Abroad’
surveys were conducted in 1991 and 1999. Information
about level of education from Statistics Norway was linked
by the unique person identity number to health survey
records.

Data from the health survey records were also linked to
NorPD. NorPD includes prescription data from the total
population (4.75 million) in Norway since 2004 [13, 14].
It contains information from all prescription drugs, reim-
bursed or not, dispensed at pharmacies to individual
patients living outside institutions. The identity of patients
has been encrypted, but each record contains a unique
person identifier, which makes it possible to identify and
follow all prescriptions for each individual and to link data
to other registries and health surveys. The medicines are
classified according to the Anatomical Therapeutic Chemi-
cal (ATC) classification system [15]. Data used in this study

are: patients’ unique identifier, sex and age, the date
of dispensing, and ATC code. Participants in the health
surveys, who had at least one prescription of a statin (ATC
group C10AA) dispensed during 2004–2006 were defined
as statin users.

We used Poisson regression analyses to calculate rela-
tive risk (RR) of becoming a statin user when adjusting for
confounding factors [16].Baseline characteristics were pre-
sented as age-adjusted means and percentages by analy-
sis of covariance. Adjusted means were evaluated at age 50
years. Differences in distribution of number of statin pre-
scriptions were tested by Pearson’s c2 tests. P < 0.05 was
regarded as significant and no attempt was made to
adjust for multiple testing.

Results

Persons with the highest education (college/university)
had generally the most favourable cardiovascular risk
profiles at baseline in both subgroups (Table 1).

Of the 19 557 participants who reported no history of
CVD/diabetes at baseline (Table 2),1620 (8%) became statin
users. The probability of statin treatment was negatively
associated with level of education in both age groups and
both sexes in crude stratified analyses.The association was
attenuated in all groups after adjusting for baseline cardio-
vascular risk factors. Overall, RR of becoming a statin user
was 0.64 in the highest educational group vs. the lowest
educated after adjustment for age and sex, increasing to
0.91 [95% confidence interval (CI) 0.79, 1.05] after further
adjustment for known cardiovascular risk factors.

Table 1
Baseline characteristics of study participants according to education and two subgroups

Non-CVD/diabetes group (n = 19 557†) CVD/diabetes group (n = 655‡)
Education Education
Low Middle High Low Middle High

n 2903 10 427 6227 188 333 134
Men (%) 46.1 45.1 44.1 49.5 56.8 58.2

Age, mean 52 48 47 56 53 53
Age adjusted:

Total cholesterol, mean (mmol l-1) 5.9 5.8 5.7*** 5.7 5.6 5.5
Total cholesterol � 8 mmol l-1, % 3.2 2.8 2.1** 0.6 1.3 2.0

HDL-cholesterol, mean (mmol l-1) 1.4 1.4 1.5*** 1.3 1.3 1.4***
Triglycerides, mean (mmol l-1) 1.8 1.7 1.5*** 2.2 2.1 1.6***

Systolic blood pressure, mean (mmHg) 132 131 128*** 135 134 129*
Medication for hypertension, % 8.6 6.9 5.4*** 26.0 23.0 17.5

Body mass index, mean (kg m-2) 26.9 26.5 25.6*** 28.3 28.0 26.4**
Family history of CHD, % 44.9 44.4 40.9*** 48.3 49.2 45.5

Daily smoking, % 45.7 35.0 17.7*** 41.3 35.4 19.9***
Physical activity, % 72.9 77.8 81.5*** 66.1 70.5 70.0

Married, % 61.1 62.4 64.5*** 56.0 59.3 62.6

*P (equality) < 0.05; **P (equality) < 0.01; ***P (equality) < 0.001. †Of these, 1010 (5%) had at least one missing value. ‡Of these, 46 (7%) had at least one missing value.
Education: low, primary or lower secondary; middle, higher secondary or high school; high, college/university. Age-adjusted means evaluated at age 50 years. CVD, cardiovascular
disease; HDL, high-density lipoprotein; CHD, coronary heart disease.
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Of the 655 participants who reported a history of CVD
or diabetes at baseline, 222 (34%) became statin users.
There were no significant associations with level of educa-
tion in crude analyses. A borderline significant positive
effect was seen in the highest education group of women
aged 59–61 years after adjustment (RR = 1.94; 95% CI 0.98,
3.81). Overall, RR of becoming a statin user was 0.94 in
the highest educational group vs. the lowest educated,
adjusted for age and sex, increasing to 1.35 (95% CI 1.00,
1.81) after further adjustment for known cardiovascular
risk factors.

Table 3 shows the Poisson regression models including
all covariates for each subgroup and for the total. Women
had lower probability of statin treatment than men after
adjustment in both subgroups (Table 3). At each educa-
tional level the probability of statin treatment increased by
level of total cholesterol in unadjusted analyses (Figure 1).
The probability was doubled per 1 mmol l-1 increase in
serum total cholesterol (Table 3) in adjusted analyses of
the non-CVD/diabetes group. A lower relative increase was
seen in the CVD/diabetes group. Serum HDL-cholesterol
showed a negative association with probability of statin
treatment in both groups.There was a positive association
with triglycerides in crude analyses, which was attenuated

and turned nonsignificant after inclusion of HDL-
cholesterol (not shown). Furthermore, inclusion of triglyc-
erides did not influence the association between
education and use of statins, and was therefore omitted
from the multiple regression models. Medication for
hypertension and family history of CHD were both highly
significant predictors in both groups. Other significant pre-
dictors were SBP and smoking in the non-CVD/diabetes
and marital status in the CVD/diabetes group. Participants
with a history of CVD or diabetes had an almost three times
higher probability of starting statin treatment compared
with those with no such history (Table 3).

The mean number of statin prescriptions dispensed
during 2004–2006 was seven in the non-CVD/diabetes
group and eight in the CVD/diabetes group (Table 4). The
distribution of number of prescriptions did not vary signifi-
cantly between educational groups. Additional analyses
showed that 57% of statin users in the non-CVD/diabetes
group were prescribed a statin in 2004 compared with 67%
in the CVD/diabetes group, with no variation by education.
Eighty-eight percent of the statin users in 2004 had a statin
prescribed in 2006 in the non-CVD/diabetes group com-
pared with 87% in the CVD/diabetes group with no varia-
tion between educational groups (data not shown).

Table 2
Number of statin users 2004–2006 among participants in population-based studies 2000–2002, who reported never use of statins at baseline

Education†

Non-CVD/diabetes group CVD/diabetes group

n %

Crude
RR (n =
19 557) 95% CI

Adjusted
RR‡ (n =
18 547) 95% CI n %

Crude
RR (n =
655) 95% CI

Adjusted
RR‡ (n =
609) 95% CI

Men 40–41, 45–46
Low 57 8.1 1.00 Ref 1.00 Ref 7 35.0 1.00 Ref 1.00 Ref
Middle 228 6.8 0.84 0.64, 1.11 0.97 0.73, 1.29 20 23.8 0.68 0.33, 1.39 0.67 0.29, 1.57
High 95 4.9 0.61 0.45, 0.84 0.94 0.68, 1.31 4 16.0 0.46 0.15, 1.35 0.59 0.22, 1.58
Total 380 6.4 31 24.0
Men 59–61
Low 129 20.5 1.00 Ref 1.00 Ref 36 49.3 1.00 Ref 1.00 Ref
Middle 243 18.0 0.88 0.73, 1.06 0.90 0.74, 1.09 46 43.8 0.89 0.65, 1.22 0.92 0.65, 1.29
High 131 16.0 0.78 0.63, 0.97 0.84 0.67, 1.05 26 49.1 0.99 0.69, 1.43 1.09 0.74, 1.60
Total 503 18.0 108 46.8

Women 40–41, 45–46
Low 43 5.7 1.00 Ref 1.00 Ref 11 34.4 1.00 Ref 1.00 Ref
Middle 159 3.9 0.68 0.49, 0.95 1.02 0.71, 1.47 12 19.7 0.57 0.28, 1.15 0.66 0.32, 1.35
High 63 2.3 0.41 0.28, 0.59 1.01 0.66, 1.56 8 23.5 0.68 0.31, 1.49 1.20 0.48, 3.03
Total 265 3.5 31 24.4
Women 59–61
Low 136 16.7 1.00 Ref 1.00 Ref 19 30.2 1.00 Ref 1.00 Ref
Middle 250 15.0 0.90 0.74, 1.09 1.13 0.91, 1.37 24 28.9 0.96 0.58, 1.59 1.15 0.69, 1.92
High 86 11.0 0.66 0.51, 0.85 0.97 0.75, 1.26 9 40.9 1.36 0.72, 2.54 1.94 0.98, 3.81
Total 472 14.4 52 31.0

Total – adjusted for sex and age
Low 365 12.6 1.00 Ref 1.00 Ref 73 38.8 1.00 Ref 1.00 Ref
Middle 880 8.4 0.86 0.77, 0.96 1.00 0.89, 1.12 102 30.6 0.83 0.65, 1.06 0.94 0.73, 1.21
High 375 6.0 0.64 0.55, 0.73 0.91 0.79, 1.05 47 35.1 0.94 0.70, 1.26 1.35 1.00, 1.81
Total 1620 8.3 222 33.9

Crude and adjusted relative risk (RR) of starting statin treatment in two subgroups stratified by age and sex. †Education: low, no, primary or lower secondary; middle, higher
secondary or high school; high, college/university. ‡Adjusted for serum total cholesterol and high-density lipoprotein-cholesterol, systolic blood pressure, treatment for hypertension,
body mass index, family history of coronary heart disease, daily smoking, physical activity, marital status and county of residence. Adjusted values were based on participants with
complete data.
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Discussion

In the non-CVD/diabetes group the highest educated par-
ticipants had the lowest probability of statin treatment.
The educational differences disappeared after adjustment

for known cardiovascular risk factors at baseline.There was
no significant association with level of education in crude
analyses of the CVD/diabetes group, but a borderline sig-
nificant positive association after adjustment for cardio-
vascular risk factors.

Table 3
Adjusted relative risk (RR) of starting statin treatment among participants in population-based studies 2000–2002, who reported never use of
statins at baseline

Covariate

Non-CVD/diabetes group
(n = 18 547†)

CVD/diabetes group
(n = 609†) Total (n = 19 156†)

RR‡ 95% CI RR‡ 95% CI RR‡ 95% CI

Education*:
Low 1.00 Ref 1.00 Ref 1.00 Ref

Middle 1.00 0.89, 1.12 0.94 0.73, 1.21 0.99 0.89, 1.11
High 0.91 0.79, 1.05 1.35 1.00, 1.81 0.95 0.83, 1.08

Women vs. men 0.85 0.77, 0.93 0.82 0.66, 1.04 0.84 0.77, 0.93
Age 59–61 vs. 40–46 1.91 1.72, 2.14 1.39 1.06, 1.82 1.88 1.69, 2.08

CVD/diabetes vs. non-CVD/diabetes – – – – 2.81 2.45, 3.22
Serum total cholesterol per mmol l-1 1.98 1.91, 2.06 1.36 1.22, 1.51 1.93 1.86, 2.00

HDL-cholesterol per mmol l-1 0.47 0.40, 0.54 0.43 0.30, 0.62 0.46 0.40, 0.53
Systolic blood pressure per 10 mmHg 1.13 1.10, 1.15 1.05 0.99, 1.12 1.12 1.10, 1.15

Medication for hypertension at baseline vs. no medication 1.63 1.42, 1.88 1.33 1.06, 1.67 1.56 1.38, 1.76
BMI per 5 kg m-2 1.05 0.99, 1.11 0.97 0.86, 1.10 1.04 0.98, 1.10

Family history yes vs. no 1.43 1.30, 1.56 1.28 1.03, 1.59 1.41 1.29, 1.53
Smoking yes vs. no 1.21 1.10, 1.34 1.14 0.90, 1.44 1.21 1.10, 1.32

Physical active vs. inactive 0.95 0.85, 1.05 1.09 0.87, 1.37 0.96 0.87, 1.06
Married yes vs. no 1.07 0.97, 1.19 1.32 1.05, 1.68 1.10 1.01, 1.21

Separate models for two subgroups and the total. *Education: low, no, primary or lower secondary; middle, higher secondary or high school; high, college/university. †Only
participants with complete data. ‡Adjusted for all covariates in the model and county of residence. CVD, cardiovascular disease; HDL, high-density lipoprotein; BMI, body mass index.
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Probability of statin treatment in 2004–2006 according to total cholesterol at baseline in 2000–2002 and educational level (low, primary or lower secondary;
middle, higher secondary or high school; high, college/university); 2800 men and 3268 women aged 59–61 years at baseline who reported never use of
statins and no history of cardiovascular disease or diabetes at baseline. Low ( ); Middle ( ); High ( )
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Most study participants belonged to the non-CVD/
diabetes group. Cross-sectional analyses of the Oslo Study
2000–2001 and the Tromsø Study 2001 have shown that
educational level was associated with lower self-reported
use of statins in primary prevention [17, 18]. We have
extended the results to longitudinal analyses, and demon-
strated that the association with education could be
explained by different cardiovascular risk profiles at base-
line.The main strength of our study is that we could adjust
for risk factors obtained before initiation of statin treat-
ment. A recent Swedish study has shown a lower preva-
lence of statin prescribing at higher level of education,
in accordance with our findings [19]. It was not, however,
possible to adjust for cardiovascular risk factors or com-
pare use in subgroups in the Swedish study.

Level of education could influence the decision to
start statin medication in different ways. Highly educated
people may be more aware of their own health and new
treatments, probably leading to a more positive attitude
towards treatment if the attributed risk reductions are per-
ceived to be large. People with high education may also be
more likely to follow lifestyle recommendations in order to
reduce cardiovascular risk, which would reduce their need
for statin treatment. A sample of participants in a health
survey in the county of Finnmark in northern Norway was
randomly presented different hypothetical scenarios
regarding risk reduction benefits of medical therapies [20].
In this study consent to therapy decreased by length of
education. However, whether the response to hypothetical
scenarios would reflect decisions in real life is not known.
Our results indicate that the probability of being a statin
user depends on overall cardiovascular risk factors, with
no effect of education in people with no history of CVD
or diabetes.

In the Tromsø Study in 2001 only 50% of participants
with a history of CHD reported use of statins at screening

[18]. In the Oslo Study 2000–2001 45% of men and 35% of
women with a history of CVD or diabetes reported use of
statins [17].Percent statin users did not vary by educational
level in these two studies. In the present longitudinal study
there were no educational differences in unadjusted analy-
ses of the CVD/diabetes group. A borderline significant
positive association was seen after adjustment. This effect
was mainly seen in women. Highly educated women may
be more aware of their own health and new treatments
than women of low educational level. However, it may be
questioned if it is appropriate to adjust for risk factors in
the CVD/diabetes group. According to European guide-
lines, all patients with established CHD or diabetes should
be treated independent of risk factors. Our results suggest
that cardiovascular risk factors are independent predictors
of statin use in the CVD/diabetes group, although with a
lower RR than in the non-CVD/diabetes group.

A cross-sectional Danish study has demonstrated a
socioeconomic gradient in use of statins in men, with
a higher proportion of statin users among top managers
than among basic-level workers [21]. A longitudinal study
in Denmark of patients discharged from hospital after
myocardial infarction showed that patients with low
income less frequently initiated statin treatment than
patients with high income [22]. There are several differ-
ences between Denmark and Norway. The use of statins is
higher in Norway than in Denmark [7] and the reimburse-
ment regulations have been different. Denmark had a
restrictive reimbursement policy for statins when the
study was performed in 1995–1999, which could probably
explain the differences in the socioeconomic gradient. In
Norway the costs of statin use are mainly covered by the
Norwegian National Insurance Administration through the
reimbursement scheme system [23]. The total population
in Norway is covered by this tax-supported insurance pro-
gramme.The aim of the reimbursement policy in Norway is
that everyone with chronic diseases should have the same
access to pharmaceuticals independent of socioeconomic
status. Medications used for treatment of hypercholestero-
laemia in a high-risk population are included in this reim-
bursement system. Our results indicate that there is no
educational gradient in use of statins in Norway in partici-
pants with no history of CVD or diabetes, but a borderline
significant positive effect was seen in the CVD/diabetes
group after adjustment for known cardiovascular risk
factors.

As expected, serum total cholesterol and HDL-
cholesterol were the main predictors of statin use. Similar
to the former cross-sectional study in Oslo [17], treatment
for hypertension and family history were important predic-
tors in both the non-CVD/diabetes group and the CVD/
diabetes group. SBP and self-reported daily smoking were
positive predictors of starting statin treatment in the non-
CVD/diabetes group, indicating that overall risk is taken
into account [4]. The association was weak, however, with
only 13% increase per 10 mmHg increase in SBP and 21%

Table 4
Number of statin prescriptions dispensed in the period 2004–2006
among study participants (n = 1842), by level of education and subgroup

Group/
Number of statin prescriptions dispensed
1 2–9 10+

Mean nEducation† n % n % n %

Non-CVD/diabetes
Low 47 12.9 189 51.8 129 35.3 7 365
Middle 113 12.8 478 54.3 289 32.8 7 880
High 36 9.6 204 54.4 135 36.0 7 375
Total 196 12.1 871 53.8 553 34.1* 7 1620

CVD/diabetes
Low 11 15.1 26 35.6 36 49.3 9 73
Middle 9 8.8 50 49.0 43 42.2 8 102
High 6 12.8 22 46.8 19 40.4 7 47
Total 26 11.7 98 44.1 98 44.1* 8 222

*Pearson c2: P (independence) = 0.4. †Education: low, no, primary or lower
secondary; middle, higher secondary or high school; high, college/university. CVD,
cardiovascular disease.
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higher probability of becoming a statin user among
smokers than nonsmokers.

The number of statin prescriptions dispensed in the
period 2004–2006 was higher in the CVD/diabetes than in
the non-CVD/diabetes group, but similar in all educational
groups. As a higher proportion in the CVD/diabetes group
was using statins in 2004, this explains the overall higher
number of prescriptions in this group. Persistence of
statin treatment is generally high in Norway. Of patients
receiving a statin in 2005, 92% had a statin prescription
dispensed also in 2006 (S. Sakshaug, personal communica-
tion). In our study 87–88% of statin users in 2004 in both
subgroups had a statin prescribed in 2006 and there was
no educational difference. Our results indicate that persis-
tence and number of prescriptions do not vary by level of
education.

A couple of weeks after health examination all partici-
pants received written feedback on their cardiovascular
risk profiles. Individuals with calculated high risk were rec-
ommended to visit their physician. There is a time gap
between baseline (2000–2002) and outcome measures
in NorPD (2004–2006). Unfortunately, we do not know
exactly when statin treatment was initiated and how the
risk factors have changed during follow-up (e.g. new car-
diovascular events, lifestyle interventions), but this lack of
information has probably not influenced the educational
comparisons.

Our cohort covers both urban and rural areas in north
and south and is thus fairly representative of the Norwe-
gian population. We have compared 3-year prevalence of
statin use among the health survey participants with
3-year total prevalence 2004–2006 in Norway for the same
age groups. The prevalence was almost similar. The overall
response rate was 53% in the health surveys. Nonresponse
analyses in the Oslo Health Study showed that participants
had a slightly higher education than nonparticipants.
Selection bias may occur in association studies due to
selective attendance [24]. We have made sensitivity analy-
ses assuming that attendance varied by level of education,
as in the Oslo Health Study. If we further assumed that
the ratio between attendance among new statin users and
non-users was the same within each educational group,
there was no or negligible bias in RRs. A related problem to
selective attendance is potential bias due to exclusion of
participants with missing covariates in multivariate analy-
ses. Additional crude analyses of the reduced dataset gave
similar results, indicating no bias due to missing covariates.
In sum, any lack of representativeness, selective atten-
dance or missing covariates have probably not influenced
the comparison between educational groups in any
important way.

In this study we included only participants with
self-reported no use of statins at baseline 2000–2002. A
validity study of the drug questions has shown that the
item response rates among participants reporting use
of cholesterol-lowering drugs or antihypertensives were

nearly 100% [11].This means that the answers from partici-
pants reporting present or former statin use are probably
valid. We cannot exclude the possibility that some partici-
pants may have been included because they incorrectly
reported no use of statins at baseline. If the misreport was
higher in participants with low education, this may have
influenced the association between statin use and educa-
tion. The outcome measure is retrieved from the NorPD
and is not influenced by recall bias.

Conclusion

Highly educated people with no history of CVD or diabetes
had lower probability of statin treatment than people of
low educational level, corresponding to their better cardio-
vascular risk profile. At similar levels of known cardiovascu-
lar risk factors there was a tendency to more statin use
among highly educated people compared with those of
low educational level in the CVD/diabetes group, in par-
ticular for women.
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