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Abstract

Objectives: To describe the use of dietary supplements in a group of Danish adults and
to investigate the differences between users and non-users with respect to age,
gender, health and lifestyle factors.
Design: Cross-sectional study in two Danish cities.
Setting: The Danish Investigation on Iodine Intake and Thyroid Diseases, 1997–1998.
Subjects: Participants were 3707 women (selected age groups between 18 and 65
years) and 942 men (60–65 years). Participation rate was 50%. Supplement data were
collected in a personal interview. Data on education, smoking, alcohol intake,
physical activity, use of medication and self-perceived health were derived from a
self-administered questionnaire. Multiple logistic regression was used for the
statistical analysis.
Results: Participants were asked about all kinds of supplements, ranging from
products containing vitamins and minerals, to fish oils and products of herbal origin.
On average 59% reported use of some kind of dietary supplement. Most common
were combined multivitamin/mineral products (48%) followed by single vitamin C
products (10%). Twelve per cent used three or more different supplements.
Supplement use was strongly associated with age and gender, being highest among
elderly women (78%). Ex-smokers were more likely to use supplements than subjects
who had never smoked (odds ratio (OR) 1.36, 95% confidence interval (CI) 1.09–
1.76). Supplement use was more likely among subjects who had many days of illness
ðOR ¼ 1:37; 95% CI 1.12–1.66) and among users of medication ðOR ¼ 1:22; 95% CI
1.04–1.42). Subjects who perceived their health as poor were more likely to use
supplements other than just a multivitamin/mineral tablet ðOR ¼ 2:2; 95% CI 1.31–
3.77).
Conclusions: Use of dietary supplements was related to age, gender and smoking, but
also to poor self-perceived health status and absence from work. This indicates that a
group of people use supplements as a form of self-medication.
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Use of dietary supplements is common in Denmark.

According to a national dietary survey in 1985, 60% of

women and 50% of men (15–80 years) used vitamin/min-

eral supplements1. A survey on elderly people in 12

European countries in 1989 showed that the elderly in

Denmark had the highest intake of dietary supplements,

with 40–50% of the elderly taking supplements2. This is

despite the fact that healthy people are not recommended

to take dietary supplements by any authority.

Earlier studies have indicated that use of dietary

supplements is associated with lifestyle factors, and that

supplement users have a healthier lifestyle than non-users3.

Users have been found to be better educated, less likely to

smoke, to drink less alcohol and to exercise more than non-

users4,5. In Denmark little is known about how such factors

are associated with the use of dietary supplements.

The aim of the present study was to describe the use of

dietary supplements and to investigate the differences

between users and non-users with respect to age, gender,

health and selected lifestyle factors.
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Subjects and methods

Study population

The data used in this survey are derived from The Danish

Investigation of Iodine Intake and Thyroid Diseases6,

which was carried out from March 1997 to June 1998. The

participants were randomly selected from two cities in

Denmark, Aalborg and Copenhagen. A sample was drawn

from the civil registration system of all inhabitants in the

two cities comprising the following groups: women aged

18–22, 25–30, 40–45 and 60–65 years, and men aged 60–

65 years. Sampling was stratified in order to obtain equal

numbers in each of the groups. An overrepresentation of

young subjects was selected as the study was designed for

follow-up. Since thyroid diseases are much more wide-

spread in women than men, the participants included in

the survey comprised more women than men, with the

women in the survey representing a wider age range than

the men. Men in the age group 60–65 years were included

to allow comparisons between genders. This age group

was chosen because the number of cases with thyroid

abnormalities is supposed to increase with age. Of the

9274 persons invited, 4649 (50%) participated in the

survey. Participation rates in the groups were 46.3%,

55.3%, 62.5%, 42.8% and 47.0%, and 49.9%, respectively.

The sample has been described in detail elsewhere6.

Data collection

All participants received a mailed questionnaire about

smoking habits, alcohol intake, physical activity, edu-

cation and employment, medical history, days absent from

work due to illness, and they were asked about their self-

perceived health status. Participants were invited to a

medical examination, which included measurements of

weight and height and a personal interview on use of

medications, dietary supplements, tobacco and alcohol.

In the questionnaire the participants were asked if they

used any kind of dietary supplements (including herbal

products) and medication, and they were asked to bring

all products to the medical examination and interview.

The interviewer, a medical doctor, asked for detailed

information, and noted brand name, dose and period of

use.

Dietary supplements

Before data analysis, the dietary supplements were

grouped according to their type and content of nutrients

into the following groups: (1) multivitamin and/or mineral

products; (2) vitamin C products, which included all

products with vitamin C only; (3) vitamin B products,

which included single vitamin B and complexes of vitamin

B; (4) calcium products, which also included products

with calcium and vitamin D; (5) iron products, which

included products with iron only as well as iron products

with and without vitamin C; (6) a group of other products

with single minerals or vitamins; (7) garlic preparations;

(8) fish oils (including cod liver oil); (9) ubiquinon-

containing products (Q10); and (10) a group of ‘Other

dietary supplements’ including e.g. ginseng products,

fibre products and other herbal products. Supplements

were either in tablet or capsule form, or as powder or fluid.

Users of supplements

A user of dietary supplements was defined as a person

who took one or more of the supplements mentioned

above at the time of the survey. Furthermore, we defined a

subgroup of users comprising all of the participants who

took a multivitamin/mineral supplement and nothing else.

Statistical analysis

Associations between lifestyle and health factors and use

of dietary supplements, as well as use of multivitamin/

mineral supplements only, were analysed by multiple

logistic regression. The following factors were tested in the

multiple logistic regression models: age, body mass index,

physical activity, education, geographic region (Aalborg

vs. Copenhagen), smoking habits (smokers, non-smokers

(who have never smoked), occasional smokers and

former smokers), alcohol intake (total number of drinks

per week, and separately for beer, wine and spirits), use of

drugs (use/no use at the time of the survey), contact with

health authorities during the last year, days absent from

work due to illness during the past year, tiredness (yes or

no to the question: ‘Do you feel tired at the moment?’) and

self-perceived health status rated on a scale from 1 (very

good) to 5 (very poor), which was simplified to three

groups in the analysis, by adding the two first and the two

last categories. The variables that were significantly

associated with supplement use ðP , 0:05Þ were kept in

the model while the variables with no significant

association ðP . 0:05Þ were left out (stepwise backward

regression). Because of the very skewed distribution of

age and gender, only women were included in these

analyses. For comparison of supplement use among men

and women (60–65 years), the chi-square test was used.

All analyses were carried out by use of SPSS for Windows

(SPSS Inc., Chicago, IL).

Results

Use of supplements

Of the 4649 subjects who participated in the survey, 2758

(59%) reported use of dietary supplements (Table 1).

Multiple vitamin/mineral tablets were most common, used

by 48%. Among the single vitamin or mineral products,

vitamin C, vitamin B (either single supplements or

complexes) and calcium were most common. Fish oil

was used by approximately 7% of the participants

(Table 1). Thirteen per cent used ‘Other supplements’, a

large and heterogeneous group comprising a large variety

of specified products as well as unspecified products.

Some (27%) of the participants took more than one
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dietary supplement per day, 12% took three or more

(Table 2). Supplement use was most common among the

women in the age group 60–65 years, among whom 78%

were supplement users and 26% used three or more

dietary supplements per day (Table 2).

Supplement users

Female supplement users were compared with female

non-users with respect to lifestyle and health factors in a

multiple logistic regression model. Age and supplement

use were strongly associated, with the youngest women,

18–22 years, being the least likely users (Table 3).

Educational status was related to supplement use although

no linear association was found. There were more users

among women with short and middle-length education,

and students, compared with women with primary school

only. Also the group of women with academic education

tended to have more users, but this trend was not

statistically significant (Table 3). Supplement use tended to

be less common among obese women (body mass index

(BMI) .30 kg m22) compared with normal weight women

ðBMI ¼ 20–25 kg m22Þ (Table 3). Furthermore, smoking

habits were associated with supplement use, with ex-

smokers being significantly more likely to use sup-

plements than subjects who had never smoked and daily

smokers (Table 3). While total alcohol intake showed no

relation to supplement use there was a negative

association with beer intake, and women who consumed

more than 13 beers per week were significantly less likely

to be users (Table 3). Absence from work due to illness

was associated with supplement use, with more users

among those who had 7 or more days’ absence during the

last year (Table 3). In addition there were more

supplement users among women who reported use of

medication and among women who felt tired (Table 3).

The next step in the analysis was to compare two groups

of dietary supplement users: one group who only used

multivitamin/mineral tablets and another group who used

other types of supplement (alone or in addition to

multivitamin/mineral tablets). This comparison showed an

association with age and self-perceived health. The

probability of being a multivitamin/mineral user only

decreased with increasing age and with increasingly poor

self-perceived health (Table 4). This means that older

women, and women who perceived their health as ‘poor’

or ‘very poor’, were more likely to use supplements other

than just a multivitamin/mineral tablet.

Men versus women

Comparison of men and women was only possible for the

age group 60–65 years due to the composition of the

sample (see Subjects and methods). Within this age group

fewer men than women took any kind of dietary

supplement (60% vs. 78%, P , 0:001; Table 1). This was

valid for all kinds of supplement, except iron and

ubiquinon supplements (Table 1). Furthermore, only

Table 1 Use of different dietary supplements. Number (%) of participants

Women Men P{ Total

Age (years) 18–22 25–30 40–45 60–65 60–65
n 957 943 918 889 942 ,0.001 4649
Any kind 445 (46.5) 517 (54.8) 540 (58.8) 694 (78.1) 562 (59.7) ,0.001 2758 (59.3)
Multivitamins* 390 (40.8) 462 (49.0) 446 (48.6) 533 (60.0) 395 (41.9) ,0.001 2228 (47.9)
Vitamin C† 61 (6.4) 72 (7.6) 80 (8.7) 150 (16.9) 84 (8.9) ,0.001 447 (9.6)
Vitamin B† 40 (4.2) 54 (5.7) 47 (5.1) 93 (10.4) 52 (5.5) ,0.001 286 (6.1)
Calcium 23 (2.4) 33 (3.5) 61 (6.6) 120 (13.5) 10 (1.1) ,0.001 247 (5.3)
Iron 32 (3.3) 67 (7.1) 35 (3.8) 13 (1.5) 11 (1.2) 0.682 158 (3.4)
Minerals‡ 24 (2.5) 24 (2.6) 24 (2.6) 30 (3.3) 7 (0.7) ,0.001 109 (2.3)
Garlic products 10 (0.1) 7 (0.7) 23 (2.5) 84 (9.4) 58 (6.2) 0.009 182 (3.9)
Fish oils 11 (1.1) 11 (1.2) 37 (4.0) 163 (18.3) 132 (14.0) 0.013 354 (7.6)
Ubiquinon, Q10 4 (0.4) 12 (1.3) 22 (2.4) 46 (5.2) 44 (4.7) 0.666 128 (2.8)
Others§ 81 (8.4) 96 (10.1) 110 (12.0) 218 (24.5) 98 (10.4) ,0.001 603 (13.0)

* Multivitamin and/or multimineral supplements.
† Single vitamins.
‡ Single minerals, e.g. selenium and zinc.
§ Other kinds of dietary supplement, i.e. fibre products, gingko biloba and unspecified supplements.
{P-values for comparison of men and women age 60–65 years, chi-square test.

Table 2 Number of different supplements used by participants (percentage of participants)

Women Men Total

Age (years) 18–22 25–30 40–45 60–65 60–65
n 957 943 918 889 942 4649
No supplements 512 (53.3) 426 (45.2) 378 (41.2) 195 (21.9) 380 (40.3) 1891 (40.7)
One supplement 279 (29.2) 321 (34.0) 310 (33.8) 270 (30.4) 331 (35.1) 1511 (32.5)
Two supplements 107 (11.2) 113 (12.0) 132 (14.4) 197 (22.2) 143 (15.2) 692 (14.9)
Three supplements or more 59 (6.2) 83 (8.8) 98 (19.7) 227 (25.5) 88 (9.3) 555 (11.9)
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25% of the men took more than one supplement,

compared with 48% of the women in this age group

(Table 2).

To compare the men and women with respect to

background variables, a separate analysis for men in the

age group 60–65 years was performed. This test showed

that supplement use among men was correlated to

number of days of illness and use of medication, with

the persons having more days off due to illness and who

took more medication having a higher probability of

taking dietary supplements (Table 5). Furthermore,

educational level was associated with supplement use,

although no linear trend appeared. Body mass index was

not associated with supplement use among men, and

neither was smoking, alcohol consumption or tiredness;

all of these factors were associated with supplement use

among women.

Discussion

The results from this survey showed that use of dietary

supplements is common in Denmark and that it increases

with age. More elderly women than elderly men used

dietary supplements. Furthermore, users of dietary

supplements differed from non-users with respect to

some factors related to lifestyle and health.

Approximately 59% of the women in this survey used

one or more supplements. This proportion is similar to

what was reported from a national dietary survey in 1985,

where 60% of women (15–80 years) used supplements1,

and this indicates that not much has changed in the 12

years between the two surveys.

Table 3 Logistic regression analyses of associations between
use of dietary supplements and various background variables.
Odds ratio for using supplements. Subjects were classified as
supplement users ðn ¼ 1849Þ or non-users ðn ¼ 1339Þ

n OR 95% CI P

Age group* ,0.001
18–22 years 863 1.00
25–30 years 832 1.40 1.12–1.75 0.004
40–45 years 809 1.85 1.44–2.38 ,0.001
60–65 years 684 5.50 4.11–7.37 ,0.001

Education 0.019
Primary school only 578 1.00
Student/trainee 600 1.50 1.15–1.94 0.002
Semi-skilled worker 65 1.33 0.73–2.43 0.359
Short education (,1 year) 179 1.10 0.76–1.58 0.617
Craftsman 415 1.18 0.89–1.55 0.244
Short theoretic (1–2 years) 413 1.61 1.21–2.13 0.001
Medium (3–4 years) 702 1.39 1.08–1.79 0.010
Academic (5 years or more) 236 1.37 0.98–1.92 0.069

Body mass index (kg m22) 0.082
20–24.9 1696 1.00
,20 373 1.14 0.91–1.45 0.255
25–29.9 750 0.89 0.74–1.08 0.246
$30 369 0.76 0.61–0.98 0.034

Smoking habits 0.002
Non-smoker (never smoked) 1326 1.00
Daily smoker 1122 0.90 0.75–1.07 0.218
Occasional smoker 158 1.15 0.82–1.62 0.421
Former smoker 582 1.36 1.09–1.70 0.006

Beers per week 0.012
0 1463 1.00
1–4 1435 0.97 0.83–1.13 0.700
5–8 187 0.77 0.55–1.06 0.111
9–12 57 0.74 0.42–1.28 0.277
$13 46 0.35 0.18–0.67 0.002

Days absent from work 0.003
0 1229 1.00
1–6 1015 1.04 0.86–1.26 0.675
$7 944 1.37 1.12–1.66 0.002

Medication use
No 2450 1.00
Yes 738 1.39 1.12–1.73 0.003

Tiredness
No 1627 1.00
Yes 1561 1.17 1.01–1.36 0.043

OR – odds ratio; 95% CI – 95% confidence interval.
* Only female participants are included in this analysis.

Table 4 Multiple logistic regression restricted to supplement
users only. Users of multivitamin/mineral products only ðn ¼ 792Þ
vs. users of other supplements ðn ¼ 1849Þ

n OR 95% CI P

Age group* ,0.001
18–22 years 395 1.00
25–30 years 449 1.02 0.75–1.40 0.882
40–45 years 468 1.52 1.10–2.12 0.012
60–65 years 537 3.31 2.37–4.62 ,0.001

Education 0.014
Primary school only 306 1.00
Student/trainee 302 0.92 0.64–1.33 0.664
Semi-skilled worker 47 1.88 0.85–4.12 0.117
Short education (,1 year) 108 1.36 0.83–2.23 0.225
Craftsman 249 0.76 0.53–1.09 0.133
Short theoretic (1–2 years) 268 0.68 0.48–0.97 0.034
Medium (3–4 years) 436 1.05 0.76–1.45 0.777
Academic (5 years or more) 133 1.13 1.00–1.85 0.591

Self-perceived health ,0.001
Very good or Good 1252 1.00
Moderate 511 1.38 1.10–1.72 0.005
Poor or Very poor 86 2.22 1.31–3.77 0.003

OR – odds ratio; 95% CI – 95% confidence interval.
* Only female participants are included in this analysis.

Table 5 Logistic regression analyses of associations between
use of dietary supplements and various background variables.
Odds ratio for using supplements. Only male participants are
included in this analysis

n OR 95% CI P

Education 0.012
Primary school only 120 1.00
Student/trainee 3 1.09 0.10–12.67 0.942
Semi-skilled worker 87 0.62 0.35–1.10 0.105
Short education (,1 year) 13 0.69 0.21–2.24 0.539
Craftsman 282 0.78 0.50–1.22 0.278
Short theoretic (1–2 years) 76 2.63 1.30–5.32 0.007
Medium (3–4 years) 159 0.92 0.56–1.53 0.733
Academic (5 years or more) 63 1.16 0.60–2.25 0.652

Days absent from work 0.028
0 624 1.00
1–6 81 1.60 0.94–2.70 0.082
$7 98 1.72 1.06–2.79 0.028

Medication
No 425 1.00
Yes 378 1.66 1.11–2.48 0.014

OR – odds ratio; 95% CI – 95% confidence interval.
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The women in the present survey did not, however,

represent the whole population of women in Denmark as

they all came from two large cities (Copenhagen and

Aalborg) and the participation rate was only 50%.

Comparison between men and women, which was only

possible for the age group 60–65 years, showed that more

women than men used dietary supplements. The

difference, twenty percentage points, was of the same

order of magnitude as observed in the 1985 survey1.

Surveys from comparable countries have reported

various results. In Norway a similar proportion, 58% of

adult women (16–79 years), used vitamin and mineral

products7 whereas in Sweden only 43% of women (45–65

years) reported taking dietary supplements, in this latter

analysis all kinds of supplements were included8. In these

countries, like in Denmark, the use increased with age. In

the Netherlands only 17% of the population aged 1–75

years took dietary supplements5. In a survey of British

women in the age range of 33–72 years, 61% of the

participants took dietary supplements3, which proportion

is very similar to the results found in the present survey.

Population studies from the USA have reported results

varying from 26% to 45% among adult women9,10. The

large deviations in the results are mainly because of

the different definitions of dietary supplements used in the

surveys. In some of the surveys, the investigators only

counted the supplements containing vitamins and

minerals, while others included all kinds of dietary

supplements, including herbal products8,9. Moreover,

some investigators categorised a person as a user only if

he or she took the supplement on a regular basis every

day, while others included the occasional user in the

analyses8,9.

The present survey showed that the most widely used

dietary supplement was multivitamin/mineral products.

The second most common supplement was single vitamin

C products, followed by single or multiple vitamin B

products. Among the supplements with no added

nutrients the most common was fish oil followed by garlic

products. Surveys from other countries also showed that

the most frequently used supplement was multivitamin

and mineral products8,11,12. In a Dutch survey, garlic

supplements were reported to be one of the most widely

used supplements, with 2% of the female participants

reporting use of garlic supplements, and the use increased

with age5. In comparison, the use of garlic supplements in

the present survey was 4% in total, and in the group of

women aged 60–65 years 9% took garlic supplements. In

Norway the most used supplement after multivitamin/

mineral products was cod liver oil, which was used by 33%

of the female participants (aged 30–59 years)7.

The common use of several different supplements, in

particular among the elderly women where 26% used

three or more, raises the question of unfortunate

combinations and the potential hazard of large doses.

Unfortunately the data from the present survey were not

suitable for dose calculations, as the available information

on brand names, concentrations and doses was insuffi-

cient for that purpose. As the more elderly used several

dietary supplements, this group was obviously less likely

to use only a multivitamin/mineral tablet. The elderly

women also had the highest percentage of users, no

matter what type of dietary supplement (except iron). The

smallest differences between age groups were observed

for multivitamin/mineral products. This is in accordance

with the results from a Dutch survey, which showed that

older people more often took dietary supplements of

herbal origin compared with the younger age groups,

while individuals in all age categories used multivitamin

products5.

Educational status and supplement use were associated

in the present survey, although the association was not

linear. The overall tendency was that use of supplements

increased with increasing length of education. Similar

observations have been reported from other countries,

e.g. Sweden and Norway7,8, where significant positive

association between use of dietary supplements and

length of education was found. This relationship might be

explained by the increased concern and awareness of a

healthy lifestyle among the classes with higher education,

which is shown by choosing to take dietary supplements.

Use of dietary supplements was not only related to age,

gender and education but also to several lifestyle factors.

Use of multiple logistic regression analysis made it

possible to investigate these factors with adjustment for

other background variables in the group of women. In the

analysis of the relationship with smoking habits we split

non-smokers up in two categories, ex-smokers and never

smokers. The ex-smokers turned out to be the group most

likely to use supplements. The same trend was seen in a

British survey with female participants in the age group

33–72 years, as the former smokers were more likely to

take dietary supplements than non-smokers (who have

never smoked), while smokers took less3. This could

indicate an increased concern about health and choice of a

healthier lifestyle among former smokers.

In this survey no relation between total alcohol

consumption and supplement use was found, but beer

intake was negatively associated to supplement use. Most

other surveys that have investigated the supplement/alco-

hol relationship analysed the total alcohol consumption

only, and the results are diverse3,13. One survey, including

men as well as women, analysed intake of different types

of alcohol in connection with supplement use, and found

a smaller proportion of supplement users among beer

drinkers compared with wine drinkers9. After controlling

for age and socio-economic factors, the difference was no

longer significant.

The present observation that obese women ðBMI .

30 kg m22Þ were less likely to be supplement users than

normal weight women is supported by other studies

which reported similar results after controlling for age and
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gender3,13,14. This might indicate a greater awareness of

health and healthy lifestyle among normal weight and lean

women than obese women.

The other health factors included in the present study

were self-perceived health, tiredness, use of medication

and the number of days absent from work during the last

year. All of these factors were associated with supplement

use and pointed in the same direction: that those subjects

with poorer health were more likely to use dietary

supplements. For self-perceived health the association

was slightly more subtle than for the other parameters as it

was mainly a question of the kind of supplement used;

subjects who perceived their health as ‘poor’ or ‘very poor’

were more likely to use supplements other than multi-

vitamin/mineral tablets. This relationship between health

and supplement use indicates a tendency to use dietary

supplements as a self-medication to cope with tiredness

and poor health. This is supported by a Danish study on

the use of ubiquinon-containing supplements (Q10),

where subjects were asked why they used the supplement;

the most frequent answers were ‘tiredness’ and ‘to

improve health’15. The results from this survey thus

underline the relevance of further investigations in the

area of self-medication and the reasons for taking dietary

supplements.

The present study gave limited opportunities to analyse

supplement use in men, as only men in the age group 60–

65 years were included. Body mass index was associated

with supplement use in women but not in men. The trend

that supplement users are more ill and use more

medication than non-users is not as strong in men as in

women, although apparent to some extent.

In conclusion, female users and non-users of dietary

supplements differed with respect to certain health and

lifestyle factors. This should be taken into account in

epidemiological studies relating nutrient intake and

disease, as use of supplements otherwise may act as a

confounding factor. The results suggest that supplement

users, or a subgroup of supplement users, are concerned

about their health and may have reason to be so, and that

they use dietary supplements to cope with tiredness and

poor health.
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