
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=ipri20

Scandinavian Journal of Primary Health Care

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/ipri20

Are doctors using more preventive medication for
cardiovascular disease? A Swedish cross-sectional
study

Joel Lillqvist, Johan N. Sommar, Per E. Gustafsson, Eva-Lotta Glader, Katarina
Hamberg & Olov Rolandsson

To cite this article: Joel Lillqvist, Johan N. Sommar, Per E. Gustafsson, Eva-Lotta Glader,
Katarina Hamberg & Olov Rolandsson (2023) Are doctors using more preventive medication
for cardiovascular disease? A Swedish cross-sectional study, Scandinavian Journal of Primary
Health Care, 41:3, 297-305, DOI: 10.1080/02813432.2023.2234439

To link to this article:  https://doi.org/10.1080/02813432.2023.2234439

© 2023 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group.

View supplementary material 

Published online: 19 Jul 2023.

Submit your article to this journal 

Article views: 246

View related articles 

View Crossmark data

https://www.tandfonline.com/action/journalInformation?journalCode=ipri20
https://www.tandfonline.com/loi/ipri20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/02813432.2023.2234439
https://doi.org/10.1080/02813432.2023.2234439
https://www.tandfonline.com/doi/suppl/10.1080/02813432.2023.2234439
https://www.tandfonline.com/doi/suppl/10.1080/02813432.2023.2234439
https://www.tandfonline.com/action/authorSubmission?journalCode=ipri20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=ipri20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/02813432.2023.2234439
https://www.tandfonline.com/doi/mlt/10.1080/02813432.2023.2234439
http://crossmark.crossref.org/dialog/?doi=10.1080/02813432.2023.2234439&domain=pdf&date_stamp=19 Jul 2023
http://crossmark.crossref.org/dialog/?doi=10.1080/02813432.2023.2234439&domain=pdf&date_stamp=19 Jul 2023


RESEARCH ARTICLE

Are doctors using more preventive medication for cardiovascular disease?
A Swedish cross-sectional study

Joel Lillqvista , Johan N. Sommarb , Per E. Gustafssonc , Eva-Lotta Gladerb , Katarina Hamberga

and Olov Rolandssona

aDepartment of Public Health and Clinical Medicine, Umeå University, Umea, Sweden; bDepartment of Public Health and Clinical
Medicine, Sustainable Health, Umeå University, Umea, Sweden; cDepartment of Epidemiology and Global Health, Umeå University,
Umea, Sweden

ABSTRACT
Background: Despite decreasing mortality from cardiovascular disease (CVD), there are persist-
ent inequities in mortality between socioeconomic groups. Primary preventative medications
reduce mortality in CVD; thus, inequitable treatments will contribute to unequal outcomes.
Physicians might contribute to inequality by prescribing preventative medication for CVD to
themselves in a biased manner.
Aim: To determine whether primary medications for preventing CVD were prescribed inequit-
ably between physicians and non-physicians.
Design and setting: This retrospective study retrieved registry data on prescribed medications
for all physicians in Sweden aged 45–74 years, during 2013, and for reference non-physician
individuals, matched by sex, age, residence, and level of education. The outcome was any medi-
cation for preventing CVD, received at least once during 2013.
Method: Age and the sex-specific prevalence of myocardial infarction (MI) among physicians
and non-physicians were used as a proxy for the need for medication. Thereafter, to limit the
analysis to preventative medication, we excluded individuals that were diagnosed with CVD or
diabetes. To analyse differences in medication usage between physicians and matched non-
physicians, we estimated odds ratios (ORs) with conditional logistic regression and adjusted for
need and household income.
Results: MI prevalences were 5.7% for men and 2.3% for women, among physicians, and 5.4%
for men and 1.8% for women, among non-physicians. We included 25,105 physicians and 44,366
non-physicians. The OR for physicians receiving any CVD preventative medication, compared to
non-physicians, was 1.65 (95% confidence interval 1.59–1.72).
Conclusion: We found an inequity in prescribed preventative CVD medications, which favoured
physicians over non-physicians.

KEYPOINTS
� Groups with low socioeconomic status have lower rates of using medication that prevents
cardiovascular disease, compared to groups with high socioeconomic status.

� Physicians are responsible for prescribing all medicines to prevent cardiovascular disease;
thus, biased prescriptions could have effects on the equality of care in the population.

� Compared to individuals with equivalent education, physicians had higher rates of using
medication that prevents cardiovascular disease.

� This study highlights the need for systematic population-based evaluation of CVD risk in
order to promote equitable CVD outcomes.
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1. Introduction

Longevity has increased in Western society during the
last 30 years. However, inequity in life expectancy per-
sists among different socioeconomic positions (SEPs)
in Europe, even in welfare states, like the Nordic

countries [1,2]. For example, in 2018, life expectancy in
Sweden at 30 years of age was 6 years longer for peo-
ple with post-high school education compared to
those with only pre-high school education [3]. A num-
ber of explanations for these inequities have been
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proposed: (1) there are substantial inequalities in the
access to material and immaterial resources; (2) due to
greater intergenerational mobility, the composition of
lower socioeconomic groups has become more homo-
geneous, with regard to personal characteristics
associated with ill-health; and (3) due to a change in
epidemiology, where consumption behaviour has
become the most important determinant of ill health,
those in a higher SEP have increased access to the
immaterial resources that provide support in making
healthy life-style-choices [1]. Moreover, part of this
inequity could be explained by findings that groups
with lower SEP receive less healthcare than high-SEP
groups, after adjusting for morbidity [4,5].

Horizontal inequity is when individuals with similar
healthcare needs do not receive similar treatment [6].
When there is horizontal inequity in the prescription
of preventative medications for cardiovascular disease
(CVD), the inequity in CVD-related deaths is likely to
increase [7]. Previous studies on the medical preven-
tion of CVD have concluded that CVD risk is appropri-
ately assessed and treated in a higher proportion of
high-SEP individuals, compared to low-SEP individu-
als [8,9].

A reduction in CVD mortality contributes signifi-
cantly to an increase in life expectancy [10]. In add-
ition to improving acute medical treatment options, in
the general population, CVD mortality can be reduced
by improving risk factors, such as smoking, diet, phys-
ical activity, blood pressure, and cholesterol levels
[11,12]. Cholesterol-lowering treatments and antihy-
pertensive medications target the two greatest CVD
risk factors that can be treated with medicines [11].

One example of horizontal inequity occurs when
physicians evaluate their own or their colleagues CVD
risk differently from how they evaluate CVD risk in
patients. Physicians in Sweden, as in many of the
Nordic countries, are able to prescribe medicines to
themselves without consulting another physician, cre-
ating an opportunity for non-objective evaluations of
the physician’s own CVD-risk. In a Norwegian study, it
was reported that 73% of physicians using prescription
medications were self-prescribing [13]. Horizontal
inequity in prescribing primary preventative CVD med-
ications, e.g. statins or antihypertensives, might con-
tribute to an inequity in CVD-related deaths when
physicians either overprescribe medicines for them-
selves or under-prescribe medicines for others. For
example, it was shown in the UK that female general
practitioners used hormone replacement therapy to a
greater extent (�40%) than non-physician women in
the same age group (�10%) [14]. However, physicians

represent only a small fraction of the population.
Nevertheless, a potential bias in prescriptions among
physicians is an important example of horizontal
inequity, because it could potentially translate into
biased prescriptions for the general population
because physicians are responsible for all prescriptions
to the general public. In turn, that inequity could lead
to inequitable health outcomes.

Previous studies on the use of medications among
physicians were based on self-reported data or lacked
appropriate controls [13–20]. To the best of our know-
ledge, no studies have investigated horizontal inequity
in the use of statins and antihypertensives among
physicians, compared to non-physicians. Thus, we
aimed to investigate whether horizontal inequity in
medical treatments for primary CVD prevention
existed between physicians and non-physicians with
equivalent education.

2. Methods

2.1. Population

This cross-sectional study included physicians and
non-physician individuals, matched for sex, age, edu-
cation, and area of residence. We extracted data from
the Statistics Sweden registry on 28,524 physicians,
aged 45–74 years, that were living in Sweden on 31
Dec 2013. Statistics Sweden tools allowed us to match
each physician with one or two unique non-physicians
of the same sex and with five or more years of univer-
sity education. We first sought to identify reference
individuals that lived in the same municipality as the
physicians; when that was not possible, we sought
individuals that lived in the same county as the physi-
cians; and when that was not possible, reference indi-
viduals were drawn from anywhere in the country.
The study was approved by the Regional Ethical
Review Board in Umeå (Dnr 2013/409-31).

2.2. Registry data on diagnoses and medication

We linked data from different registries with the
unique personal identification number assigned to
each resident in Sweden. We retrieved inpatient and
outpatient data from the National Patient Registry to
identify individuals that were diagnosed during a 20-
year time-frame (1993–2013) with CVD (ICD-9: 410-
414, 428, 430-436, 444; ICD-10: I20-I25, I50, I60, I61-I64,
I67.9, I11.0, I70.2, I73.1, I73.9, I79.2, G45) or diabetes
(ICD-9: 250; ICD-10: E10.5, E11.5, E14.5, E11.5). In add-
ition, we retrieved data from the National Diabetes
Registry on individuals with diabetes (ICD-10: E10.5,
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E11.5, E14.5, E11.5) that were treated exclusively in pri-
mary care. We acquired data from the Swedish
Prescribed Medicine Registry on patients that had
filled prescriptions for statins (ATC-code C10A) or anti-
hypertensive medicines (ATC-codes C02, C03, C07,
C08, and C09) between 01 January 2013 and 31
December 2013.

2.3. Defining the need for primary prevention of
cardiovascular disease

To determine the need for medication, we used the
myocardial infarction (MI) prevalence as a proxy for
CVD risk for physicians and non-physicians. The ration-
ale behind this is that MI prevalence reflects the distri-
bution of CVD risk factors in a given population. On a
population level, the use of CVD-preventive medica-
tion should be proportional to the distribution of CVD
risk factors. [21] We calculated the prevalence of MI
(ICD-9 codes 410-414 and ICD-10 codes I20-I25), in
one-year intervals, for different sex- and age groups.

2.4. Excluded individuals

After defining the need for cardiovascular preventative
measures, we excluded all individuals with existing
CVD or diabetes from further analysis. Then, we
excluded all physicians that lacked a reference individ-
ual (Figure 1).

2.5. Covariates on disposable income

Statistics Sweden provided data on the mean annual
disposable income for each individual and their house-
hold, between the years 2005 and 2013.

2.6. Outcomes

The outcome was defined as filling a prescription for
preventive medication at least once in 2013. We chose
one instance because we did not aim to measure
adherence to medication. Treatments were considered
equitable between groups when medication for each
group was proportional to the estimated group need.

2.7. Statistics

Age and mean annual disposable incomes are presented
as the means and standard deviations (SD), and propor-
tions are presented as percentages (%). We performed
the independent-sample t-tests to evaluate between-
group differences in the means, and we performed Chi2

tests to evaluate between-group differences in propor-
tions. We performed conditional logistic regression to
estimate the odds ratio (OR), which indicated the likeli-
hood that a physician would receive medication, com-
pared to a non-physician. After a univariate assessment,
we performed a multiple variable regression with a
model that included continuous measures of the mean
disposable income for individuals in 2005–2013 and the
mean disposable incomes of other family members in
2005–2013. To estimate adjusted ORs, the model
included sex- and age-stratified MI prevalences as poten-
tial confounders. All statistical analyses were performed
with the statistical software R.

3. Results

3.1. Prevalences of MI and diabetes

In the analyses of all physicians and non-physicians,
before excluding those with existing disease, physi-
cians had a higher prevalence of MI compared to non-
physicians (Table 1). The difference in MI prevalence,
which served as a proxy for the need for preventative
CVD treatment, was only significant between women
physicians and non-physicians. However, the diabetes
prevalence was lower among physicians than among
non-physicians (Table 1). The diabetes prevalence was

Sta�s�cs
Sweden

Na�onal Pa�ent Registry and
Na�onal Diabetes Registry

28,524 physicians,
53,619 matched controls

2680 physicians with a diagnosis
of CVD or diabetes
4831 controls that were matched
to excluded physicians

Included:
Physicians = 25,105
Matched controls = 44,366
5844 physicians were matched to one control
and 19,261 were matched to two controls

Individuals younger than 45 or
older than 74 years of age

4422 controls with a diagnosis of
CVD or diabetes
739 physicians that were
matched to excluded controls

Figure 1. Flowchart of the population selected for the calcula-
tion of the main outcome.
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more than twice as high among men than among
women, but it was similar between the physicians and
non-physicians of both sexes.

3.2. Characteristics of physicians and non-
physicians included in the outcome analysis

After excluding physicians and reference individuals
with diagnosed diseases, the main analysis included
69,471 individuals, including 25,105 physicians and
44,366 non-physicians (Figure 1). Of the included
physicians, 5844 were matched with one reference
individual and 19,261 were matched with two refer-
ence individuals. Physicians had higher mean dispos-
able incomes compared to non-physicians (Table 2).
The mean age among physicians was 58 years, and
44% were women. The mean yearly income of physi-
cians was 160 thousand SEK higher than that of non-
physicians, other household incomes were also higher
for physicians but to a lesser degree.

Among physicians, 30.3% received any treatment,
compared to 20.4% of non-physicians, and this differ-
ence was similar for women and men (Table 2).
Compared to non-physicians, a higher proportion of
physicians received treatment with all the medications,
except calcium antagonists. The proportions of physi-
cians and non-physicians that received calcium antag-
onists were similar among women (4.1 vs. 4.2%), and
although different among men (7.3 vs. 6.6), the pro-
portional difference was smaller than the proportional
differences observed for other medications among
men (Table 2).

3.3. Odds of physicians receiving treatment
compared to matched non-physicians

The overall OR of receiving any medication was 1.65
(95% CI: 1.59–1.72) for physicians compared to non-
physicians (Figure 2). The odds of physicians receiving
specific CVD preventative medication compared to
non-physicians were similar for any hypertensive medi-
cines (OR: 1.28) (Figure 2). The unadjusted ORs did not
differ significantly from the adjusted ORs; for example,

for any medication, the unadjusted OR was 1.68 (95%
CI: 1.61–1.74) (Supplementary material figure S1).

The OR for physicians receiving any medication com-
pared to non-physicians decreased with age. This OR
was 2.1 (95% CI: 1.85–2.38) for ages 45–49 years, and it
decreased to 1.3 (95% CI: 1.16–1.45) for ages 70–
74 years (Figure 3). This interaction with age was not
significantly different between women and men (data
not shown). Similarly, the OR decreased with increasing
MI prevalence. It decreased from 2.16 in the first quartile
to 1.45 in the fourth quartile of MI prevalence
(Supplementary material figure S2). In sub-analyses, the
ORs for male and female physicians receiving any medi-
cation compared to non-physicians were similar
(Supplementary material figures S3-S6). However, the
OR of physicians receiving diuretics compared to non-
physicians was lower among men than among women.

4. Discussion

4.1. Summary

To our knowledge, this study was the first to highlight
data on horizontal inequity between physicians and
non-physicians in the use of statins and antihyperten-
sives for primary CVD prevention. One interpretation of
the results might be that physicians evaluated risks for
themselves differently than they evaluated risks for non-
physicians. Another interpretation could be that a
greater proportion of physicians had their elevated CVD
risk diagnosed, compared to non-physicians. Physicians
work within the health care services and this could
plausibly lead to higher utilization of health-care.
Generally, the data on physicians’ health behaviour is of
poor quality, for instance, retrospective self-reporting
and lack of data among non-responders [22].

That physicians have a tendency to self-treat has
been replicated across different cultures [13, 23,24].
This raises the question of whether physicians’ proxim-
ity to healthcare services translates to elevated use of
those services compared to non-physicians. Also, due
to physicians having higher trust in medical treatment
[25] and medical guidelines [26] than non-physicians,
it is likely that a higher share of physicians also
accepts medical treatment for themselves when

Table 1. Prevalences of excluded disease diagnoses among physicians and non-physicians.

Excluded disease
All Women Men

Myocardial infarction % (n) p-value % (n) p-value % (n) p-value

Physicians 4.3 (27,286) <0.001 2.3 (11,397) 0.001 5.7 (15,889) 0.083
Non-physicians 3.8 (51,574) 1.8 (22,891) 5.4 (28,683)
Diabetes
Physicians 3.7 (27,469) <0.001 2.2 (11,407) 0.006 5.4 (28,683) <0.001
Non-physicians 4.6 (51,136) 2.7 (22,676) 6.1 (28,460)
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indicated. Because physicians in Sweden can prescribe
medicines to themselves the threshold for treatment
with medicines may also be lower compared to the
more normal situation when one must first consult a
physician before a prescription can be obtained.

4.2. Strengths and limitations

Compared to other studies on medication use among
physicians that were based on self-report question-
naires, we were able to use register data on dispensed
medications and thus reduced a potential source of
bias. A strength of our study was the use of MI preva-
lence as a proxy for medication need. This proxy
assignment rested on the assumption that the need
for preventative medication should be based on total
CVD risk, rather than on isolated measures of choles-
terol or blood pressure. This assumption was consist-
ent with current guidelines for treatment [11]. The
existing risk-scoring charts tend to overestimate CVD
risk in high-SEP groups and underestimate CVD risk in
low-SEP groups [27,28]. Thus, registry data on actual
morbidities are likely to provide a more accurate esti-
mation of group-level risk than a pool of individual
risk estimations. Moreover, Swedish registry-based
information on MI and stroke is considered valid in-
hospital information [29]. Another strength was that
we matched highly educated individual controls to
physicians, which contributed to a reduction in
residual confounding.

The main study limitation was that we did not have
access to individual data on blood pressure, choles-
terol levels, smoking status, or other traditional CVD
risk factors. However, due to the use of MI as a proxy
for treatment needs, this limitation would likely not
have significantly impacted our results.

Another potential limitation of our study is whether
our data from 2013 is generalizable today. Paradigms
in preventive medication might have changed since
2013, however, on a national level in Sweden there
has not been a paradigm shift in the last decade in
how the healthcare system identifies and medicates
individuals with elevated CVD risk. Furthermore, there
has not been a shift in public discourse regarding CVD
prevention.

Clinical guidelines are updated continuously and
have an effect on what treatments physicians recom-
mend and when. We however consider it unlikely that
they would have a clear impact on non-physician
patients’ propensity to seek medical advice regarding
their individual CVD risk or on non-physician patients’
interest in accepting recommended treatment.Ta
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A focus on family physicians would have reflected
the prevalence of CVD-preventive medication among
the physicians mainly responsible for prescribing these
medicines. It is possible that family physicians have a
greater interest in CVD prevention compared to the
general community of physicians. However, restricting
our scope to in such a way would have been a limita-
tion because a physician’s speciality does not likely
affect their likelihood of being in need of CVD
prevention.

4.3. Comparison with existing literature

A study from Denmark calculated that 15% of the
general population ages 40–75 would be eligible for
medication with statins according to the guidelines
from the European Society of Cardiology [30]. In our
study 8.9% of physicians and 5.8% of non-physicians
used statins. Considering that our study population
was on the high end of the socioeconomic distribu-
tion we would expect that a lower proportion than
15% would be eligible for statin medication.

Our results were consistent with those from a previ-
ous study on hormone replacement therapy where

physicians were found to have a higher rate of medi-
cation compared to non-physicians [14]. However,
instead of using the general population as a reference,
we selected a reference group with education levels
similar to the level required for physicians. Thus, our
groups were expected to have similar CVD-risk factor
profiles and healthcare behaviours, and thus, potential
residual confounders were mitigated. Previous studies
that investigated self-prescribed medication among
physicians were based on self-reports, and they lacked
control groups [13,16,18]. A Norwegian study reported
that 10% of physicians aged 50–69 years used antihy-
pertensives [13]. In our study, 27.4% of physicians
aged 45–74 years used antihypertensives. This discrep-
ancy might be explained by the possibility that
physicians may have underreported their use of anti-
hypertensives in self-report studies. In questionnaire
studies, participation biases might also explain the dif-
ferences in findings. Two other studies found that 1–
3% of physicians in their early careers used statins or
antihypertensives [16,18]. However, most doctors in

Figure 2. The likelihoods that physicians will receive treatment, compared to non-physicians.1 Values are odds ratios and (95%
confidence intervals).

1Adjusted for personal income, family income and the age- and sex-
stratified MI-prevalence
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their early careers are at an age where antihyperten-
sive and statin treatments are rare. Therefore, we
might expect a lower rate of antihypertensive use
compared to the physicians in our study. Another
study conducted in the US found that, among individ-
uals in the general population aged 40 years and
older, 11% had used statins in the last 30 days [31]. In
contrast, we found that 8.9% of physicians had used
statins. This discrepancy might be explained by the
fact that we only included physicians that used statins
for primary prevention, and the US study included
individuals that used statins for both primary and sec-
ondary prevention. Data are scarce on the CVD-risk
factor distribution among physicians. However, one
study found lower rates of smoking and overweight
status among medical students, compared to the gen-
eral population [32].

This study was not designed to explain the reasons
underlying the observed differences in the rates of dis-
pensed medication. Potential explanations could be
that physicians might deviate from clinical guidelines
or that a greater proportion of physicians are diag-
nosed to have elevated CVD risk, compared to non-
physicians, or a combination of the two. However, we

lack scientific evidence on the access physicians have
to health care, and the existing studies have presented
poor-quality data [22]. Future studies might interview
physicians that have prescribed primary preventive
medication to themselves to provide a deeper under-
standing of their decisions. It has been shown that the
decision to measure a patient’s blood pressure and
cholesterol, for instance, is affected by whether that
patient’s physician has undergone such measure-
ments [33].

5. Implications for research and/or practice

We found that physicians were more likely than non-
physicians to use antihypertensive or cholesterol-
lowering medication for primary CVD prevention. This
study does not allow for conclusions about the reason
why these differences exist. In the case that our find-
ings represent a difference in the discovery of ele-
vated CVD risk then implementing a population-based
screening programme for CVD risk is likely to reduce

Figure 3. The likelihood that physicians will receive treatment, compared to non-physicians, is stratified by 5-year age groups.2

Values are the odds ratios (95% confidence intervals) and the interaction odds ratios (95% confidence intervals).

2Adjusted for personal income, family income and the age- and sex-
stratified MI-prevalence
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the differences found in this study [34]. In the case
that our findings represent a form of deprivation
among non-physicians then an intervention to
improve adherence to treatment guidelines could be
helpful.
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