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Abstract Objective: To analyse the association among
different types of medicine use and different measures of
socio-economic position (SEP) in one and the same
general population.
Methods: Data from The Danish Health and Morbidity
Survey 2000 were analysed. The survey was conducted
by face-to-face interviews with a representative sample
of the adult Danish population (n=16,690). The asso-
ciations between prescription and over-the-counter
(OTC) medicine use and education, occupation and in-
come were assessed by logistic regression analyses. All
analyses were adjusted for age, gender and two measures
of health status.
Results: This cross-sectional analysis of medicine use in a
large representative sample of the Danish population
found greater use of prescription medicines among dis-
ability pensioners and ‘‘others’’ than in salaried
employees. Disability pensioners and self-employed
individuals used less OTC medicine than salaried
employees. Individuals with low income used more
prescription medicines but not more OTC medicines,
than those with high income. No major differences were
found in prescription medicine use with respect to

education, but men within the two middle educational
groups tended to use prescription medicine less fre-
quently than both lower and higher educated men. A
similar trend was not found for women. OTC medicine
use was not associated with education for either gender.
Conclusions: The prevalence of prescription medicine use
increases with declining SEP, after adjusting for health
status. Such an association does not exist for OTC
medicine use. The results show that the least affluent
have access to prescription medicine. The difference
between prescription and OTC medicine use may be
explained by a compensation mechanism.

Keywords Socio-economic position Æ Prescription
medicine Æ Over-the-counter medicine

Introduction

It is well documented that health problems are more
frequent among the lower social classes than among the
more prosperous part of the population [1] and that
medicine use and health status are closely associated [2,
3]. Medicine expenses can be considerable for the indi-
vidual user and a barrier to access to medicine. There-
fore, an important question is whether social differences
are present in medicine use.

Greater use of medicine can be expected in the lower
social classes than the higher social classes, considering
the skewed distribution of health problems and the close
association between medicine use and health status.
Hence, it is crucial to adjust for health status when
investigating associations between medicine use and
socio-economic position (SEP).

Many studies have analysed delimited aspects of the
association of SEP (measured as, for example, education,
job position and income) with medicine use. The results
are inconsistent and difficult to compare due to differ-
ences in time and place, inclusion of different and
often small and specific population groups, different
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measurements of medicine use and different measure-
ments of SEP. Furthermore, the organisational structure
of health care systems, including insurance and reim-
bursement aspects, influence the results of these kinds of
studies. In this article, only studies adjusting for health
status in the analyses are discussed.

To our knowledge, only two publications, from
Norway, have analysed the association between self-re-
ported medicine use and SEP in a general population,
adjusting for health status [4, 5]. One of the studies
found no association between medicine use and SEP as
measured by education [4], whereas the other study
found a high education level to be a weak but significant
predictor of medicine use among men [5].

A Dutch study based on a non-representative sample
of the population found small and insignificant social
differences in prescription medicine use, after controlling
for health status. The tendency was that prescription
medicine use increased with decreasing educational level
[2].

Other studies dealing with specific population groups,
for example, the elderly, found no overall association
betweenmedicine use andSEP [6, 7].A common feature of
these published studies is that they do not distinguish
between use of prescription medicine and over-the-coun-
ter (OTC) medicine and, in addition, apply only one
measure of SEP. Two ecological studies found an inverse
association betweenprescriptionmedicine use andSEP [8,
9]. However, one study focusing on prescription analgesic
use found no social differences [10]. Another study dealing
with the use of two specific groups of medicine among
Swedish women aged 45 years and older found no asso-
ciation between use of antihypertensive medicines and
education; whereas use of hormone replacement therapy
was related to increasing education [11].

Very few studies have analysed OTC medicine use in
relation to SEP. In the Netherlands, OTC medicine use
was found to be associated with higher education in a
non-representative sample of the population [2]. One
American study found that use of OTC medicine was
associated with higher education among the elderly [12],
and one study found higher income to be associated with
OTC medicine use in general [13]. Use of OTC analge-
sics was associated with higher SEP among men in a
Swedish study [10].

The results from the published reports show that it
is important not only to adjust for health status but
also to distinguish between prescription medicine and
OTC medicine when investigating the association of
medicine use with SEP. Hence, there is a need to
study the relationship between different types of
medicine use and different measures of SEP in a
general population.

The objective of this study was to investigate the
associations between different types of medicine use and
different measures of SEP in one and the same large
representative sample of a general population. Data
from the Danish Health and Morbidity Survey were
analysed for this purpose.

Materials and methods

Setting

The Danish health care sector is mainly financed by public taxes
and is characterised by free access to general practitioners and
hospital care for all residents [14]. Expenditures on pharmaceuticals
in hospitals are fully paid by the public, whereas pharmaceutical
expenditure in the primary health care sector is subject to different
levels of individual co-payment [14]. Individual annual pharma-
ceutical expenditure is reimbursed at the following levels: below
72 euro (1 USD or 1 Euro corresponds to approximately 7.5
DKK)—no reimbursement; 72–173 Euro—50% reimbursement;
173–406 Euro—75% reimbursement; over 406 Euro—85% reim-
bursement [15]. In this way, medicines are reimbursed to a greater
extent for people with a high level of medicine use than for those
with a low level. Chronically and terminally ill persons, pensioners
and persons with low income can get their reimbursement for
pharmaceutical expenditures increased [14]. Prescription medicines
only are eligible for reimbursement and OTC medicines are gener-
ally not reimbursed. However, if prescribed, certain OTC medicines
may be reimbursed for pensioners and chronically ill people [14].

Study

Data were derived from the cross-sectional Danish Health and
Morbidity Survey 2000. A random sample of 22,486 Danish citi-
zens aged 16 years and above was drawn from the Central Personal
Register. The sample was stratified to include at least 1000
respondents from each of the 14 Danish counties. A total of 16,690
persons participated, resulting in a response rate of 74.2%. The
data were collected in three waves during February, May and
September 2000. The respondents were interviewed in their homes
by trained interviewers. The response rate was similar for men and
women, but elderly women had a relatively low response rate
(60.8%). Widowed men and married men had a relatively high
response rate compared with other marital status groups. Persons
living in the Copenhagen capital area had a relatively low response
rate compared with other parts of Denmark (65.5% and 76.3%,
respectively) [16]. Despite the unequally distributed non-response,
the respondents are estimated to be representative of the Danish
population [16].

Measurements

Medicine use was measured in different ways in the survey. Three
measures of medicine use were analysed for this article. Regular use
of medicine was measured by the item: ‘‘Do you regularly or
continuously take any medicine?’’ Respondents who answered
‘‘yes’’ to the question were included as users. The question covered
prescription medicine as well as OTC medicine, but not vitamins,
minerals and oral contraceptives (which were specified by the
interviewer).

Use of prescription medicine within 14 days was measured by
the question: ‘‘Have you taken any of the following medicines
within the past 2 weeks?’’ followed by a list of specific therapeutic
groups. Those who answered ‘‘yes’’ to the question about medicine
use for at least one of the specified therapeutic groups were in-
cluded as users. A similar question was asked about the use of over-
the-counter medicine within 14 days.

Socio-economic position was measured by occupation, educa-
tion and personal income. Occupation was coded in six groups:
self-employed, salaried employee, worker, unemployed, disability
pensioner and others. Others included housewives, long-term sick
listed, conscripts and individuals receiving welfare benefits. Old-age
pensioners, individuals aged 60–66 years on early retirement
allowance, pupils and students were omitted from the analyses.
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These groups are primarily defined by their age and consist of
heterogeneous persons on their way to or retired from very dif-
ferent occupations.

Education was coded by the ISCED (International Standard
Classification of Education) [17], which includes a combination of
school education and education. In this article, four groups of
education are applied: short (maximum 10 years of schooling),
medium (11–12 years of schooling), long (13–14 years of school-
ing), further long (15+ years of schooling).

Personal income for 1 year was divided into three levels: low
(<150,000 DKK), medium (150,000–<300,000 DKK), high
(>300,000 DKK) (US $1 or 1 Euro corresponds to approximately
7.5 DKK).

These groups were chosen with respect to the level of income in
Denmark and to ensure a suitable number of respondents in each
group. Individuals not answering the question on personal income
(5.6%) and individuals with no personal income (1.3%) were
omitted from the analyses. Adjustments were made for gender, age
and health status, as they are known to be strongly associated with
medicine use [18].

Health status was measured by two health measurements: the
presence or non-presence of chronic disease and self-perceived
general health. Self-perceived general health was measured at five
levels: really good, good, fair, bad and very bad. In the analyses,
two levels of self-perceived general health were used: good (really
good and good) and less than good (fair, bad, very bad).

Statistical analyses

Bivariate associations were conducted for each pattern of use.
Differences between proportions were tested by v2-tests and de-
scribed by crude odds ratios. Logistic regression was applied to
analyse the association between medicine use and SEP. The anal-
yses were carried out separately for each measurement of medicine
use combined with each measurement of SEP, nine different anal-
yses in total. In the first model, we adjusted for gender and age;
chronic disease and self-perceived general health were added in the
second model. This was done to follow the influence of the added
variables on medicine use from model to model. All variables

except age were included as categorical variables. Age was included
as a continuous variable. The significance level was set to 0.05.
Tests for interaction were performed for SEP in combination with
the other independent variables. Interactions were considered sig-
nificant with a P value less than 0.01. The respondents were
weighted with respect to county, but not for age or non-response.

With respect to income and education, the highest groups were
chosen as reference groups. When including occupation in the
analyses, the reference group was chosen with respect to size and
prevalence of medicine use. The group of salaried employees is
large and has relatively low prevalence of medicine use.

In analyses including personal income or occupation, individ-
uals aged 25–66 years only were included, as people outside this
interval are unlikely to have an occupation, due to being retired or
studying. In the analyses on associations with education, respon-
dents below 25 years of age were omitted, as a large share of these
persons are students. The analyses were performed using the Sta-
tistical Analysis System statistical package, version 8.

Results

Medicine use in relation to gender, age and health is
described first, and the associations between medicine
use and SEP are then presented for each measure of
SEP. The results from analyses of regular medicine use
resembled in all ways the results concerning prescription
medicine use within 14 days. To simplify the presenta-
tion of the results, we, therefore, decided not to show the
results of the analyses of regular medicine use.

Association of medicine use with gender, age and health

The proportion of medicine users increased with
increasing age among prescription medicine users
(v2-test, P<0.0001) (Table 1). Age was significantly

Table 1 Prevalence of medicine use (%) and crude odds ratios (OR) by gender, age, self-perceived health and chronic disease. CI
confidence interval

Prescription medicine use within 14 days Over-the-counter medicine use within 14 days

n % OR (95% CI) n % OR (95% CI)

Total 16,555 34.9 – 16,496 31.1 –

Gender
16,555 * 16,496 *

Men 30.5 1.0 24.5 1.0
Women 39.2 1.5 (1.4–1.6)� 37.3 1.8 (1.7–2.0)�

Age (years)
16,555 * 16,496 *

16–24 17.5 1.0 29.4 1.0
25–44 22.6 1.4 (1.2–1.6)� 33.1 1.2 (1.1–1.3)�
45–66 39.3 3.1 (2.7–3.5)� 29.5 1.0 (0.9–1.1)
67+ 67.7 9.9 (8.6–11.4)� 31.3 1.1 (1.0–1.2)

Self-perceived health
16,545 * 16,487 *

Good 25.8 1.0 28.1 1.0
Less than good 66.9 5.8 (5.4–6.3)� 41.6 1.8 (1.7–2.0)�

Chronic disease
16,552 * 16,493 *

No 19.1 1.0 27.1 1.0
Yes 57.5 5.7 (5.3–6.1)� 36.7 1.6 (1.5–1.7)�

*P<0.0001 in v2-test
�Statistically significant (P<0.05)
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associated with use of OTC medicine (v2-test, P value
<0.0001), although no systematic trend was observed.
Respondents between the ages of 25 years and 44 years
were most likely to use OTC medicine. For both types
of medicine use, women used medicine to a wider ex-
tent than men. Respondents with indication of poor
health (presence of chronic disease and self-perceived
general health less than good) were more likely to use
medicine. This applied for both types of medicine use
(Table 1).

Association of medicine use with occupation

Prescription medicine use was directly associated with
occupation (v2-test, P<0.0001; Table 2). The highest
proportions of prescription medicine users were found
among respondents excluded from the labour market.
Occupation was also associated with prescription
medicine use after adjusting for age and gender by
logistic regression (Table 2), but the odds ratios for use
between the occupational groups were lower than those
in the bivariate analyses. The two health status mea-
surements were added to the logistic regression analysis
in the final model. Table 2 shows that prescription
medicine use was also associated with occupation in
this model (Walds v2-test, P<0.0001). The highest
odds ratios for prescription medicine use were found
among disability pensioners and the group of ‘‘others’’.
For all occupational groups, the adjustment for health
status resulted in decreased odds ratios for use com-
pared with the model adjusting solely for age and
gender.

OTC medicine use was directly associated with occu-
pation (v2-test, P<0.0001), although the differences in
proportions were less than for prescription medicine use
(Table 2). In the final model adjusting for age, gender and
two measures of health status, OTC medicine use was
associated with occupation (Walds v2-test, P=0.0044;
Table 2). Self-employed and disability pensioners used
OTC medicines less often than the reference group.

Association of medicine use with income

Prescription medicine use was directly associated with
income (v2-test, P<0.0001). The highest proportions of
users were found within the lowest earning income
group (Table 3). Income was associated with prescrip-
tion medicine use after adjusting for age and gender by
logistic regression (Table 3). The two health status
measurements were added to the logistic regression
model in the final model. Table 3 shows that use of
prescription medicines was associated with income
(Walds v2-test, P=0.0003). The highest odds ratio for
prescription medicine use was found in the lowest in-
come group. For all income groups, the adjustment for
health status resulted in decreased odds ratios for use
compared with the model adjusting solely for age and
gender.

OTC medicine use decreased with increasing income
(v2-test, P<0.0001) (Table 3). However, in contrast to
prescription medicine use, income was not associated
with OTC medicine use after adjustment for age, gender
and two measures of health status (Walds v2-test,
P=0.4949; Table 3).

Table 2 Prevalence (%) and crude odds ratios of medicine use and within 14 days and the association with occupation examined in
logistic regression models. Results expressed as odds ratios (OR) and 95% confidence intervals (CI)

Prevalence (%) Crude OR (95% CI) OR (95% CI) adjusted
for age and gender

OR (95% CI) adjusted
for age, gender and two
measures of health status

Prescription medicine use
Occupation P<0.0001* P<0.0001� P<0.0001� P<0.0001�
Salaried employee§ 24.8 1.0 1.0 1.0
Self-employed 24.3 1.0 (0.8–1.1) 0.9 (0.8–1.1) 0.8 (0.7–1.0)
Worker 23.9 1.0 (0.8–1.1) 1.0 (0.9–1.2) 0.9 (0.8–1.1)
Unemployed 34.7 1.6 (1.3–2.0)� 1.6 (1.3–2.0)� 1.1 (0.9–1.4)
Disability pensioner 74.6 8.9 (7.5–10.5)� 6.5 (5.4–7.7)� 2.2 (1.8–2.7)�
Others 52.5 3.3 (2.8–4.0)� 2.9 (2.4–3.5)� 1.4 (1.2–1.8)�

Over-the-counter medicine use
Occupation P<0.0001* P<0.0001� P<0.0001� P=0.0044�
Salaried employee§ 32.0 1.0 1.0 1.0
Self-employed 23.2 0.6 (0.6–0.8)� 0.8 (0.7–0.9)� 0.7 (0.6–0.9)�
Worker 28.7 0.9 (0.8–1.0)� 1.0 (0.9–1.1) 0.9 (0.8–1.0)
Unemployed 35.6 1.2 (1.0–1.4) 1.1 (0.9–1.4) 1.0 (0.8–1.2)
Disability pensioner 36.5 1.2 (1.1–1.4)� 1.3 (1.1–1.6)� 0.8 (0.7–1.0)�
Others 37.7 1.3 (1.1–1.6)� 1.2 (1.0–1.5)� 0.9 (0.7–1.1)

*v2-test
�Walds v2-test
�Statistically significant (P<0.05)
§Indicates reference group
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Association of medicine use with education

The results of these analyses are presented separately for
men and women due to a significant interaction between
gender and education (P=0.0001, results not shown). The
direct association between prescription medicine use and
education was significant for both men and women (v2-
test, both P values <0.0001); the lowest educated groups
had the highest proportions of medicine users (44.5% of
men and 55.1% of women, respectively). Prescription
medicine use was associated with education for both
genders, after adjusting for age (Table 4). After adjusting
for health status, a gender difference appeared in the
association between medicine use and education (Ta-
ble 4). Use of prescription medicines was associated with
education amongmen (Walds v2-test,P=0.0037), but not
among women (P=0.3113). Men with 11–12 years and
13–14 years of education used less prescription medicine
than those with less or more years of education (Table 4).

OTC medicine use and education were not associ-
ated. No trend in prevalence was found for either gender
(v2-test, P=0.4008 for men and P=0.7364 for women,
respectively; Table 5). No association appeared after

adjustment for age, gender and two measures of health
status for either gender.

Gender and the two measures of health status were of
significant importance for medicine use in all the logistic
regression analyses (results not shown). Women were
most likely to be medicine users. This was also the case
for individuals with chronic disease and self-perceived
general health less than good. Regular medicine use and
prescription medicine use increased with increasing age,
whereas this was not the case for OTC medicine use
(results not shown).

Discussion

The key finding of this study was that social differences
in medicine use exist in the general Danish population
for prescription medicine use but not for OTC medicine
use. Population groups with lower socio-economic po-
sition had the highest use of medicine. This was valid for
prescription medicine use, when occupation or income
were included as measurement for SEP. Using education
as SEP measure showed no gradient for women; whereas

Table 3 Prevalence (%) and
crude odds ratios of medicine
use and within 14 days and the
association with income
examined in logistic regression
models. Results expressed as
odds ratios (OR) and 95%
confidence intervals (CI)

*v2-test
�Walds v2-test
�Statistically significant
(P<0.05)
§Indicates reference group

Prevalence (%) Crude OR
(95% CI)

OR (95% CI) adjusted
for age and gender

OR (95% CI) adjusted
for age, gender and two
measures of health status

Prescription medicine use
Income P<0.0001* P<0.0001� P<0.0001� P=0.0003�
Low 44.8 2.6 (2.3–2.9)� 2.2 (1.9–2.4)� 1.2 (1.1–1.4)�
Medium 27.2 1.2 (1.1–1.3)� 1.2 (1.0–1.3)� 1.0 (0.9–1.1)
High§ 23.8 1.0 1.0 1.0

Over-the-counter medicine use
Income P<0.0001* P<0.0001� P=0.0001� P=0.4949�
Low 36.1 1.7 (1.5–1.9)� 1.3 (1.2–1.5)� 1.1 (0.9–1.2)
Medium 32.1 1.4 (1.3–1.6)� 1.1 (1.0–1.3)� 1.1 (1.0–1.2)
High§ 25.2 1.0 1.0 1.0

Table 4 Prevalence (%) and crude odds ratios of prescription medicine use within 14 days and the association with education for men and
women in logistic regression models. Results expressed as odds ratios (OR) and 95% confidence intervals (CI)

Prevalence of prescription
medicine use (%)

Crude OR
(95% CI)

OR (95% CI)
adjusted for age

OR (95% CI) adjusted
for age, gender and two
measures of health status

Men
Education P<0.0001* P<0.0001� P<0.0001� P=0.0037�
Short, maximum 10 years 44.5 2.0 (1.7–2.3)� 1.4 (1.2–1.6)� 1.0 (0.8–1.2)
Medium, 11–12 years 36.6 1.4 (1.2–1.7)� 1.1 (0.9–1.2) 0.8 (0.7–0.9)�
Long, 13–14 years 23.9 0.8 (0.7–0.9)� 0.9 (0.8–1.1) 0.8 (0.7–1.0)�
Further long, 15+ years� 28.6 1.0 1.0 1.0

Women
Education P<0.0001* P<0.0001� P<0.0001� P=0.3113�
Short, maximum 10 years 55.1 2.7 (2.3–3.1)� 1.4 (1.2–1.6)� 1.0 (0.9–1.2)
Medium, 11–12 years 48.9 2.1 (1.8–2.4)� 1.4 (1.2–1.7)� 1.2 (1.0–1.4)
Long, 13–14 years 32.4 1.0 (0.9–1.2) 1.1 (1.0–1.3) 1.1 (0.9–1.2)
Further long, 15+ years� 31.6 1.0 1.0 1.0

*v2-test
�Walds v2-test
�Statistically significant (P<0.05)
§Indicates reference group
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the association for men was curve-linear. In contrast, for
all measures of SEP, social differences in OTC medicine
use did not seem to exist.

Regular use and prescription medicine use showed a
similar pattern with respect to their association with dif-
ferent measures of SEP (results not shown for regular
medicine use). This is possibly due to the fact that medi-
cines used regularly tend to be used for longstanding or
chronic diseases and these types of diseases are most often
treated with medicines prescribed by a physician.

To our knowledge, no previous study has investigated
the self-reported general use of medicine in a general
population while distinguishing between prescription
and OTC medicine use. The differences in prescription
medicine use among educational groups found in the
Netherlands correspond with the results of this study [2].
The association in the Dutch study was not significant
after adjustment for health status. However, it was
conducted on a stratified sample over-representing
population groups with chronic disease and high as well
as low SEP. The findings in two ecological studies of
decreasing prescription medicine use with increasing
SEP correspond with the results of this study [8, 9]. No
association between prescription medicine use and edu-
cation among women was found in this study. This
corresponds with the results on use of antihypertensive
medicines in a Swedish study [11]. However, the Swedish
study also investigated the association between use of
hormone replacement therapy and education among
women and found a positive association [11]. Our study
also included hormone replacement therapy as a part of
prescription medicine, but this particular group of
medicines was not examined separately. Differences be-
tween studies may be partly explained by differences in
the organisational structure of health care systems be-
tween countries, including insurance and reimbursement
aspects. Our findings should not be extrapolated to
countries with different types of health care systems.

Medicine use and education was associated differ-
ently for men and women. This gender difference is
supported by a Norwegian study in which high educa-
tion was found to be a weak predictor for medicine use
among men, but not women [5]. In this study, no gender
differences were found when other measures of SEP were
used. Hence, education as a measure of SEP captures
another aspect of social position than do occupation and
income.

The weak association between OTC medicine use and
occupation showed that the self-employed were least
likely to use OTC medicine. A Swedish study found that,
among men, white-collar workers were more likely to use
OTC analgesics than other occupational groups [10]. In a
Dutch study, the highest educated were most likely to use
OTC medicine [2]. In our study, the salaried employees
(both genders) were most likely to use OTC medicine,
although not significantly. OTC medicine use and edu-
cation were not significantly associated in this study, but,
formen, the tendency correspondedwith the results of the
Dutch study [2]. In the United States, higher education
and higher income have been associated with OTC med-
icine use [12, 13]. We do not know why the findings differ,
but explanations may lie with differences in health care
systems, culture and differences among countries in the
type of medicines available over the counter.

In agreement with previous studies, we found that
medicine use is more common among women than
among men [4, 5, 6, 7, 9,10, 12, 13, 18, 19, 20, 21, 22, 23],
and that medicine use increased with increasing age [4, 5,
9, 18, 19, 20, 21, 22, 23, 24, 25, 26]. The gender difference
found was consistent for all types of medicine use, while
the age gradient persisted only for regular use and use of
prescription medicine. Furthermore, it was shown that
measures of health status were strongly associated with
medicine use. This finding is in agreement with previous
studies [2, 4, 5, 6, 7, 9, 10, 12, 13, 18, 19, 20, 21, 22, 23,
24, 25, 26].

Table 5 Prevalence (%) and crude odds ratios of over-the-counter (OTC) medicine use within 14 days and the association with education
for men and women in logistic regression models. Results expressed as odds ratios (OR) and 95% confidence intervals (CI)

Prevalence of OTC
medicine use (%)

Crude OR
(95% CI)

OR (95% CI)
adjusted for age

OR (95% CI) adjusted
for age, gender and two
measures of health status

Men
Education P=0.4008* P=0.4010� P=0.3911� P=0.3637�
Short, maximum 10 years 26.1 1.0 (0.9–1.2) 1.1 (0.9–1.2) 0.9 (0.8–1.1)
Medium, 11–12 years 24.3 1.0 (0.8–1.1) 1.0 (0.8–1.1) 0.9 (0.7–1.0)
Long, 13–14 years 23.8 0.9 (0.8–1.1) 0.9 (0.8–1.1) 0.9(0.8–1.0)
Further long, 15+ years� 25.3 1.0 1.0 1.0

Women
Education P=0.7364* P=0.7369� P=0.1270� P=0.7088�
Short, maximum 10 years 38.4 1.1 (0.9–1.2) 1.2 (1.0–1.4)� 1.0 (0.9–1.2)
Medium, 11–12 years 36.7 1.0 (0.8–1.2) 1.0 (0.9–1.2) 1.0 (0.8–1.1)
Long, 13–14 years 37.8 1.0 (0.9–1.2) 1.0 (0.9–1.2) 1.0 (0.9–1.2)
Further long, 15+ years� 37.0 1.0 1.0 1.0

*v2-test
�Walds v2-test
�Statistically significant (P<0.05)
§Indicates reference group
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One advantage of the present study is that SEP was
measured in different ways. How to measure and inter-
pret SEP is an ongoing discussion in the fields of soci-
ology and epidemiology. The three measures of SEP
used most often are occupation, education and income
[27]. They have all shown importance as health deter-
minants [1]. All measures have advantages and disad-
vantages and can be interpreted in various ways [1, 27].
Generally, education influences attitudes and knowledge
and, therefore, can be taken as a proxy for these.
Occupation captures the current living conditions of the
individual; whereas, income reflects purchasing power
and material living standards. The three measures are
usually closely correlated, but the findings in this study
showed that the three measures of socio-economic po-
sition are differently associated with medicine use.

In a life course perspective, income can be interpreted
as a consequence of education and occupation. It has
been suggested that income is related to health not so
much through its role as a determinant of material living
standards, but rather as a marker for social status [28].
In the present study, income is considered to reflect
purchasing power. Analyses of the association between
medicine use and income are of special relevance when
evaluating the function of a health care system.

Our results contribute new knowledge about the
association of medicine use with SEP in a general pop-
ulation. Although Denmark is a Nordic welfare state,
health inequalities exist [29]. The present study docu-
ments that social differences exist in prescription medi-
cine use and regular use of medicine. The associations
showed that the least prosperous use medicine most
often. This finding demonstrates that the Danish system
of co-payment for pharmaceutical expenditure and
redistribution of income through taxes works and that
the least prosperous have access to medicine, although
they use more medicine. This may be due to a com-
pensatory mechanism. In contrast to some other studies
[2, 12, 13], we did not find increasing OTC medicine use
with increasing SEP. Social differences could be expected
when OTC medicines are not reimbursed. It is, there-
fore, possible that the least prosperous consult a doctor
(which is free in Denmark) and get a prescription for
medicine when experiencing minor health problems,
whereas the more prosperous deal with health problems
themselves to a wider extent and use OTC medicine.

Methodological considerations

The analyses in this study were based on cross-sectional
data, and the results of the analyses are associations. It is
assumed that poor health leads to medicine use. Poor
health is closely related to SEP [1], and ongoing theo-
retical discussions are trying to determine the causality
between health and SEP, which is beyond the scope of
this article.

The validity of the information provided by the
respondents is not known. It has been shown that

among Dutch low- and middle-income groups, self-
reporting of prescription medicine use within 3 months
was good to excellent. Furthermore, concordance be-
tween survey and registration data differed little among
socio-economic groups [30]. The recall period in this
study was 14 days. This might result in even higher
validity on recall of prescription medicine than for a 3-
month recall period. We are not aware of any literature
data on the validity of self-reported OTC medicine use.
This would be hard to study, as sales of OTC medicines
are not registered at an individual level.

This study was performed with a large national rep-
resentative sample of a total population and the re-
sponse rate was satisfying (74.2%). Because of the large
study population, even small differences become signif-
icant. Some of the significant odds ratios in this study
are quite close to 1. In those cases, it is crucial to assess
whether the association is important.
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Rasmussen NK, Rastam L (2003) Effect of neighborhood so-
cial participation on individual use of hormone replacement
therapy and antihypertensive medication: a multilevel analysis.
Am J Epidemiol 157:774–783

683



12. Fillenbaum GG, Hanlon JT, Corder EH, Ziqubu-Page T, Wall
WE Jr, Brock D (1993) Prescription and nonprescription drug
use among black and white community-residing elderly. Am J
Public Health 83:1577–1582

13. Johnson RE, Pope CR (1983) Health status and social factors
in nonprescribed drug use. Med Care XXI: 225–233

14. Vallgårda S, Krasnik A, Vrangbaek K (2001) Health care
systems in transition—Denmark 2001. European Observatory
on Health Care Systems, Copenhagen

15. The Danish Medicines Agency. (2003) Title: Udgiftsgraenser
[Limits of expenditure] Available at:http://www.laegemiddel-
styrelsen.dk/tilskud/overblik/sidste_nyt/tilskud010103.asp.
Cited 14 July 2003

16. Kjøller M, Rasmussen NK (2002) Danish Health and Mor-
bidity Survey 2000......& trends since 1987 (in Danish). Statens
Institut for Folkesundhed, Copenhagen

17. UNESCO (1997) International Standard Classification of
Education ISCED 1997. United Nations Educational, Scientific
and Cultural Organization (UNESCO)

18. Eggen AE (1997) Patterns of medicine use in a general popu-
lation (0–80 years). The influence of age, gender, diseases and
place of residence on drug use in Norway. Pharmacoepidemiol
Drug Saf 6:179–187

19. Ashton H, Golding JF (1989) Tranquillisers: prevalence, pre-
dictors and possible consequences. Data from a large United
Kingdom survey. Br J Addiction 84:541–546

20. Fichter MM, Witzke W, Leibl K, Hippius H (1989) Psycho-
tropic drug use in a representative community sample: the
Upper Bavarian study. Acta Psychiatr Scand 80:68–77

21. Pakesch G, Loimer N, Rasinger E, Tutsch G, Katschnig H
(1989) The prevalence of psychoactive drug intake in a
metropolitan population. Pharmacopsychiatry 22:61–65

22. Riska E, Klaukka T (1984) Use of psychotropic drugs in
Finland. Soc Sci Med 19:983–989

23. Weyerer S, Dilling H (1991) Psychiatric and physical illness,
sociodemographic characteristics, and the use of psychotropic
drugs in the community: results from the Upper Bavarian Field
Study. J Clin Epidemiol 44:303–311

24. Eggen AE (1993) The Tromso Study: frequency and predicting
factors of analgesic drug use in a free-living population
(12–56 years). J Clin Epidemiol 46:1297–1304

25. Furu K, Straume B (1999) Use of antacids in a general
population: the impact of health-related variables, lifestyle
and sociodemographic characteristics. J Clin Epidemiol
52:509–516

26. Thomas HF, Sweetnam PM, Janchawee B, Luscombe DK
(1999) Polypharmacy among older men in South Wales. Eur
J Clin Pharmacol 55:411–415

27. Liberatos P, Link BG, Kelsey JL (1988) The measurement of
social class in epidemiology. Epidemiol Rev 10:87–121

28. Wilkinson GR (1999) Putting the picture together: prosperity,
redistribution, health, and welfare. In: Marmot M, Wilkinson
GR (eds) Social determinants of health. Oxford University
Press, Oxford, pp 256–274

29. Lahelma E, Kivela K, Roos E, Tuominen T, Dahl E, Dide-
richsen F, Elstad JI et al. (2002) Analysing changes of health
inequalities in the Nordic welfare states. Soc Sci Med 55:609–
625

30. Reijneveld SA, Stronks K (2001) The validity of self-reported
use of health care across socioeconomic strata: a comparison
of survey and registration data. Int J Epidemiol 30:1407–
1414

684


