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I z.n—.OQ u n_“_ on singly or combined within multiple micronutrients can de-

crease cardiovascular morbidity and mortality [1-5]. Al-
Several prospective studies have shown that supplemen-  though this is not necessarily 50 under ail conditions and
tation of certain vitamins, e.g. of vitamin C and/or Eeither  in all study population [6-8], there is an overall belief in
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the general population that vitamin supplement use is po-
tentially beneficial for primary prevention in the general
population [9-12]. Health benefits are most plausible if
the supplementation corrects any previous vitamin inade-
quacies [13, 14]. Further, some studies have suggested that
vitamin supplementation might be of interest in secondary
prevention of cardiovascular disease [15, 16].

Thus, vitamin supplementation is relatively common in
industrialized countries [11, 17-19], namely among el-
derly subjects [10, 20-22]. The frequency of vitamin sup-
plement use can be as high as 66% [23] but a declining
trend has been shown in the USA [24]. Although most sub-
jects take daily vitamin supplements in moderate doses,
some individuals do take considerable and excessive
amounts, with possible deleterious effects to their health
[18,25]. Still, the impact of such behavior in Public Health
terms has seldom been studied.

In France, few studies have focused on the vitamin sta-
tus of the general population [26-28], and little is known
regarding vitamin supplement use. Also, to our know-
ledge, no study on the characteristics of the subjects tak-
ing vitamin supplements has been performed in France.
Thus, we used the data from a large prospective study
(PRIME) to assess the frequency and the characteristics
of the subjects taking vitamin supplements in France as

. compared to Northern Ireland. :

Subjects and Methods

Population sampling: The PRIME Study (Prospective Epi-
demiological Study of Myocardial Infarction) was estab-
lished in 1991 in the populations of four WHO-MONICA
collaborating centres of Belfast (United Kingdom), Lille,
Strasbourg and Toulouse (France). The target was to recruit
2500 men, aged 50-39 years, in each center and to follow
them for a minimum of 5 years. The sample was recruited
to match broadly the social class structure of the background
population. The sampling frame was based on industry and
various employment groups, and on health screening cen-
ters and general practice. Participation was voluntary. Sub-
jects were informed of the aim of the study and those who
agreed to take part were given a morning appointment and
asked to fast for a minimum period of 10 hours.

Personal and medical history: Self-administered ques-
tionnaires relating to demographic, socioeconomic factors
and diet were completed at home by the participants and
checked by the interviewer at the clinic. Data on level of
education, occupational activity, personal and family his-
tory, tobacco and alcohol consumption and drug intake
were collected. Subjects were considered as vitamin sup-
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plement users if they answered “yes” to the question “do
you take vitamins or tonics containing vitamins?” or if vi-
tamin supplements were derived from the list of drugs pro-
vided by the subject.

Height and weight were measured using a wooden and
electronic scales, respectively. During measurements, the
subject was only partially dressed and without shoes.
Height was measured in millimeters and rounded to the
nearest centimeter; weight was measured in kg with one
decimal and rounded to the nearest 200 gr.

Lipid measurements and definition of hyperlipidaemia:
Fasting blood samples were collected after a minimum of
a 10-hour fast. Total cholestercl and triglyceride were as-
sayed by enzymatic methods (Boehringer, Mannheim,
Germany) adapted to a Hitachi 705 analyzer. The interas-
say coefficient of variation for total cholesterol and triglyc-
eride were 2% and 3%, respectively.

The definition of hyperlipidaemia was based on the
European Atherosclerosis Society guidelines [29]: the
subject was considered as hyperlipidaemic if total cho-
lesterol level was = 260 mg/dl and/or triglyceride level
was = 200 mg/dl and/or was on hypolipidacmic drug treat-
ment. Awareness of hyperlipidaemia was defined by a pos-
itive answer to the question “have you ever been told by
a doctor that your cholesterol and/or blood fats were too
high?”. Dietary treatrnent was defined as a positive answer
to the question “are you currently on dietary treatment for
your cholesterol/blood fats 7. Drug treatment was defined
by the subject taking a hypolipidaemic drug.

Blood pressure measurement and definition of hyper-
tension: Blood pressure was measurcd once at the end of
the examination after a 5-minute rest in the sitting posi-
tion. Measurements were performed with an automatic de-
vice (Spengler SP9), which also recorded heart rate. A
standard cuff size was used, but a large cuff was available
when necessary. At least three measuring devices were
available at any time in each center and ail three were
equally used. In order to avoid systematic differences be-
tween centers, the devices were circulated between them.
The devices were also recalibrated every 3 months by the
co-ordinating center in Paris.

Hypertension was defined according to WHO criteria,
i.e. a systolic blood pressure (SBP) = 160 mmHg and/or
a diastolic blood pressure (DBP) = 95 mmHg and/or anti-
hypertensive drugs. Awareness of hypertension was de-
fined by a positive answer to the question “did a doctor
ever tell you that you had high blood pressure levels?”.
Dietary treatment was defined as a positive answer to the
question “are you currently on dietary treatment for your
hypertension?”. Drug treatment was defined as the pre-
scription of an antihypertensive drug.
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Statistical analysis; Statistical analysis was conducted
using SAS (SAS Institute, Cary, NC, USA} software. Sub-
jects with a personal history of angina pectoris, myocar-
dial infarction or possible coronary heart disease were ex-
cluded from the analysis. Data are presented as mean +
SD or as number of subjects (percentage). Comparisons
were performed using Chi-square test for qualitative vari-
ables and by Student’s t-test for quantitative variables. Due
to the number of tests performed, statistical significance
was considered only for p < 0.01,

Results

Prevalence of vitamin supplement use: In all data from
10006 subjects were anatyzed: 7538 from France and
2468 from Northern Ireland. Among those subjects, 1681
reported taking vitamin supplements: 1161 (15%) in

Characteristics of vitamin supplement users and non-
users: In France, subjects taking vitamin supplements
were significantly younger, had lower body mass indices,
higher educational levels, engaged more frequently on
vigorous physical activity outside work, had a history of
disease more often and were less frequently retired or in-
active (unemployed) than non-users. Those findings were
further confirmed by stepwise logistic regression using vi-
tamin supplement use as the dependent variable {not
shown). Conversely, no differences were found for alco-
hol consumption, smoking status, marital status, leisure
physical exercise and history of surgery (Table I). Vitamin
supplement users also had a lower prevalence of hyper-
tension (23% vs. 30%, p < 0.001) and higher awareness
and dictary treatment rates for dyslipidaemia than non-
users (79% vs. 72% and 57% vs. 48%, respectively, p <
0.01). Further adjustmeni on age, body mass index, edu-
cation level or smoking did not change the results
{(for vitamin users relative to non-users: for hypertension,

France and 520(21%)in Northern Ireland, p<0.001. Daily ~ OR = 0.84, p < 0.05; for awareness of dyslipidaemia,
vitamin supplements use was reported by 74% of subjects ~ OR = 1.36, p < 0.03; for dietary treatment of dyslipi-
in Northern Ireland, versus only 24% in France (p < 0.001). daemia, OR = 1.31, p < 0.01).

Table I: characteristics of male vitamin users and non-users in France. Results are expressed as means + S or as number of sub-
jects (percentage) ‘ :

Users Non-users

{(n=1161) {n=6377) . B - test

Age (years) 53628 55.0+29 4.5%%%
Body mass index (kg/m?2) 25.9+3.0 26.8+3.5 9, 5%k%
Alcohol consumption (ml/wk) 273252 290255 2,188
Education

.< 7 years 49 (4.2) 457 (7.1} 107.6%**

7<.211 years 459 (39.5) 3238 (50.8)

11 <. < 15 years 346 (29.8) 1681 (26.4)

2 15 years - 307 (26.5) 1001 (15.7)
Marital status

couple 1000 (86.1) 5627 (88.2) 4.0n8

single 161 (13.9) 751 (11.8)
Professional activity

active 938 (80.8) 4874 (76.4) 15.3%*

sick leave 50 (5.3 247 (3.9}

retired 93 (8.0 715 (11.2)

inactive 80 (6.9 541 (8.5)
Smoking status

non-smoker 208 (25.7) 1780 (27.9) 2.6N8

ex-smoker 552 (47.5) 2914 (457

current smoker 311 (26.8) 1683 (26.4)
Personal history of surgery 30 (2.6) 107 (1.7) 4 5N
Personal history of disease 671 (57.8) M8 (47.6) 40.5%**
Vigorous Physical activity 431 (37.1} 1983 (31.1) ’ 163+
Leisure sport activity 967 (83.4) 5192 (81.4) 2,388

Analysis by Chi-square or by Student’s e-test: NS, net significant; * p <0.01; ** p < 0.005; **¥ p <0.001.
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In Northern Ireland, vitamin supplement users had low-
er body mass indices, drank less alcohol, had higher edu-
cational levels, were more often non-smokers, profession-
ally active, engaged more frequently on vigorous physical
activity outside work and took part in leisure sports than
non-users (Table II). Conversely, no differences were found

for age, marital status and personal history of disease or
surgery. Finally, vitamin supplement users who were hy-
pertensive or had dyslipidaemia were more frequently on
dietary treatment than non-users (53% vs. 10% and 77% vs.
53%, respectively, p<0.01}, and those differences remained
after adjusting for age, body mass index, educational level

Table II' characteristics of male vitamin users and non-users in Northern Ireland. Results are expressed as means + SD or as num-

ber of subjects (percentage)

Users Non-users
(n=520) (h =1948) test

Age (years) 546+28 55829 1.388
Body mass index (kg/m?) 25.7+3.1 263%3.5 4 (kk
Alcohol consumption (ml/wk) 1661286 204304 2.7*
Education (years}

. <7 years 3 06 15 (0.9 13.8**

7 <. <11 years 316 (60.8) 1324 (68.0)

11 <. < 15 years 116 (22.3) 392 (20.1)

= 15 years 85 {16.3) 215 (11.O)
Marital status

couple 434 (83.5) 1678 (86.1) 2488

single 86 (16.5) 270 (13.9)
Professional activity

active - 479 (92.1) 1679 (86.2) 13.9%*

sick leave -8 (1.5 46 (24)

retired 8 (1.5 39 (24)

inactive 25- (4.9 184 (94)
Smoking status

non-smoker 208 (40.0) 652.(33.5) - 18 [k

ex-smoker 186 (35.8) 646 (33.2) :

current smoker 126 (24.2) 649 (33.3)
Personal history of surgery 11 (2.1) 31 (l.e) 0.7Ns
Personal history of disease 190 (36.5) 681 (35.0) 0.5Ns
Vigorous Physical activity 94 (18.1) 225 (11.6) [§.5%%%
Leisure sport activity 447 (86.0) 1554 (78.3) 10.2%%*

Analysis by Chi-square or by Student’s t-test: NS, not significant; * p <0.01; ** p < 0.003; *** p < 0.001.

Table IiI: characteristics of male vitamin users in France and Northern Ireland. Results are expressed as means + SD or as number

of subjects (percentage)

France Northern Ireland
(n=1161) {n=520) fest

Age (years) 54.6+2.8 55628 1.1%8
Body mass index (kg/m?) 25.9+3.0 257x3.1 1.2K8
Aleohol consumption (ml/wk)} 2732252 166286 T3ekx
Smoking status

non-smoker 298 (25.7) 208 (40.0) 36.84%*

ex-smoker 552 (47.5) 186 (35.8)

current smoker 311 (26.8) 126 (24.2)
Personal history of surgery 0 (2.6) 11 2.9) 0.3N8
Personal history of disease 671 (57.8) 190 (36.5) 65.0%**
Vigorous Physical activity 431 (37.1) 94 (18.1) 60, 7**#
Leisure sport activity 967 (83.4) 447 (86.0) 1.9NS

Analysis by Chi-square or by Student’s t-test: NS, not significant; * p < 0.01; ** p < 0.005; *** p <0.001.
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Table IV: prevalence, awareness, and treatment rates for hypertension and dyslipidacmia among vitamin users in France and North-
ern Ireland. Results are expressed as number of subjects (percentage). The percentages of subjects aware for hypertension or dys-
lipidaemia are based on the number of hypertensive and dyslipidaemic subjects, respectively. The percentages of subjects treated for
hypertension or dyslipidaemia are based on the number of aware subjects

France Northern Ireland
{(n=1161) (n=520) test

Hypertension

prevalence 265 (22.8) 105 (20.2) 1.5N8

awareness 156 (58.9) 62 (59.0) Q.1ns

dietary treatment 37 (23.7) 33 (53.2) 17.7%%%

drug treatment 117 (75.0) 42 (67.7) 1.288
Dyslipidaemia

prevalence 354 (30.5) 182 (35.0) 3408

awareness 280 (79.1) 57 (31.3) 117.5%%*

dietary treatment 160 (57.1) 44 (77.D) 8.0%*

drug treatment 157 (56.1) 8 (14.0) 33545

Analysis by Chi-square test: NS, not significant; * p < 0.01; ** p< 0.005; *** p < 0.00L.

and smoking (vitamin users relative to non-users: OR =2.84,
p < 0.01 and OR = 1.63, p < 0.05 for dietary treatment of
hypertension and dyslipidaemia, respectively).

Characteristics of vitamin supplement users between
countries: Vitamin supplement users in Northern Ireland
had a lower consumption of alcohol, smoked less, had less
past history of disease and physical activity than their
French counterparts (Table 1IT). Adjusting for age, body

“mass index, rumber of years in school and smoking status

did not change the results (not shown). The frequency of
dietary treatment for hypertension and dyslipidaemia was
higher among Northern Irish vitamin users than among
French users. Finally Northern Irish users had a lower fre-
quency of awareness and medical treatment of dyslipid-
aemia than their French counterparts {Table I'V), and those
differences remained after multivariate adjustment for
age,body mass index, educational level and tobacco smok-
ing (Northern Ireland relative to France: OR =0.13, p <
0.001 and OR = 0.10, p < 0.01 for awareness and treat-
ment of dyslipidacmia, respectively).

Discussion

Little is known about the [requency of vitamin supplement
use and of the characteristics of vitamin supplement users
in France and Northern Ireland. In this study, the fre-
quencies of vitamin supplement use were significantly
lower in France than in Northern Iretand in males aged
50-59 years. Still, the observed frequencies in both coun-
tries were low compared to the results of other studies con-
ducted in the USA [18, 24, 30], Canada [31], Australia
[32] or the UK [11, 20], but comparable to those found in

Finland {33) and the Netherlands [ 19]. The differences be-
tween our findings in Northern Ireland and those from the
other studies conducted in the UK might be partly ex-
plained by the younger age of the subjects in our sample,
since vitamin supplement use is usually higher in older
people [20].

In both countries, vitamin supplement use increased
with educational level. Those findings are in agreement
with other studies [34, 35], indicating that more educated
stibjects tend to consume more vitamin supplements than
less well-educated subjects, probably as a preventive mea-
sure against disease, fatigue or stress [11, 12, 23, 36].

In France, vitamin supplement users reported a higher
frequency of disease than non-users. Those findings are
in agreement with other studies [17, 24] and indicate, at
least in France, that vitamin supplement use remains
linked to a popular conception of disease prevention. Still,
the frequency of regular daily users of vitamin supple-
ments was much lower in France than in Northern Ireland.
Since the motivations for vitamin use were not asked in
this study, the reasons for this lower frequency of daily
use in France can only be speculated. A likely explanation
is that French subjects use vitamin supplements as an acute
treatment, whereas Northern Irish subjects use vitamin
supplements like a preventive treatment. Notwithstanding,
further studies are needed to assess this point. Also, in
France, vitamin supplement use was related to a lower
prevalence of hypertension. Although this might be at-
tributable to other characteristics of the vitamin supple-
ment users {for instance, younger age and lower body mass
index), itis still possible that vitamin supplementation may
decrease the prevalence of hypertension in a population at
low risk for myocardial infarction, as suggested previously
[3]. Again, further studies are necessary L0 assess this is-
sue.
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In Northern Ireland, vitamin supplement users were
leaner and reported less smoking, a lower alcohol intake,
and more dietary treatment of hypertension and dyslipid-
aemia than non-users. Those findings are in agreement
with those of other studies [33-35] and indicate that in
Northern Ireland, vitamin supplement use is associated
with a healthier life-style and to a better acceptance of di-
etary interventions in cardiovascular prevention. Such be-
havior was less marked in France, where no differences
were found between vitamin supplement users and non-
users regarding smoking status and total alcohol consump-
tion. Still, the lower body mass index of French vitamin

supplement users might be partly explained by a higher

frequency of overall dietary interventions in this group
(data not shown). When the characteristics of vitamin sup-
plement users were compared, subjects from Northern Ire-
land had a healthier lifestyle than those from France, Of
particular interest was the finding that Northern Irish vita-
min supplement users had significantly higher levels of
dietary intervention directed against hypertension and
dyslipidaemia, whereas French subjects had higher Jevels
of hypolipidaemia drug treatment. Those findings can be
explained either by a lower level of dietary intervention
by French general practitioners, or by a lower comphance

of French subjects to dietary intervention. Finally, the -

higher level of awareness and drug treatment among
.French subjects is consistent with E.oe__o:m findings from
our group [37].

Several limitations of this study must be acknowledged.
First, it inctuded onty volunteer men of a narrow agerange.
Since responders tend to be healthier than non-responders,
it is possible that the prevatence of vitamin supplement
use and of awareness of hypertension and dyslipidaemia
may be overestimated in our study. Nevertheless, as indi-
cated previously, the awareness levels observed for France
are in agreement with data obtained in representative pop-
ulation samples by our group. Thus, it is unlikely that the
observed prevalence of vitamin supplement use in France
is grossly biased. Second, the vitamins consumed could
not be adequately assessed in this study; since vitamin sup-
plements differ between countries, it is thus possible that
the types as well as the amounts of vitamin consumed may
be different between France and Northern Ireland. Re-
garding France, the ongoing analysis of the data from the
tast MONICA survey in France might provide some clues

to this point.

In summary, our results indicate that about one fifth of
middle-aged men in France and Northemn Ireland use vi-
tamin supplementation and that in Northern Ireland, vita-
min supplement use is associated with a healthier life-style
and to dietary measures against hypertension and dyslipid-
aemia,
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