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Abstract

Objective: To determine the extent to which differences in sociodemographic,
dietary and lifestyle characteristics exist between users of different types of dietary
supplements and supplement non-users.

Design: We analysed cross-sectional data obtained from self-administered ques-
tionnaires completed at baseline by participants in The Tomorrow Project; a pro-
spective cohort study in Alberta, Canada. Participants who used at least one type of
dietary supplement at least weekly in the year prior to questionnaire completion
were defined as supplement users, while the remainder were classified as non-users.
Seven discrete user categories were created: multivitamins (+/— minerals) only,
specific nutritional supplements only, herbal/other supplements only, and all
possible combinations. Differences in sociodemographic, dietary and lifestyle
characteristics between different groups of supplement users and non-users were
analysed using Rao—Scott x* tests and multinomial logistic regression.

Subjects and setting: Subjects were 5067 men and 7439 women, aged 35-69 years,
recruited by random digit dialling throughout Alberta.

Results: Supplement use was extensive in this study population (69-8%). Users of
herbal/other supplements only, and women who used multivitamins only, tended to
report dietary and lifestyle characteristics that were not significantly different from
non-users. In contrast, those who reported using a combination of multivitamins,
specific nutritional and herbal/other supplements were more likely than non-users
to report behaviours and characteristics consistent with current health guidelines.

Conclusions: Dichotomizing participants as supplement users or non-users is Dietary slﬁ;m:vn?;:;
likely to mask further differences in sociodemographic, dietary and lifestyle Cohort study
characteristics among users of different types of supplements. This may have Health behaviour
implications for analysis and interpretation of observational studies. Alberta

©, 7

In the USA and Canada, dietary supplements encompass
vitamins and minerals, as well as non-vitamin non-
mineral (NVNM) products including herbal preparations,
probiotics, amino acids, fatty acids and miscellaneous
combinations of these and other ingredients"% .

It has been estimated that approximately half of the
adult population in the USA are users of dietary supple-
ments””. Although no comparable, large population-
based studies have reported on supplement intake in
Canada, existing prevalence estimates are broadly similar
to those observed in the USA™.

Despite the apparently widespread consumption of
dietary supplements in North America, the long-term health
effects in the general population are far from clear™. For
many NVNM supplements in common use, the evidence
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for health benefits or harms is inconclusive or lacking
Similarly, for vitamin and/or mineral supplements, the
conflicting and insufficient evidence for health benefits
of supplementation in the general population®'" has led
several recent reviews to conclude that public health
policies should continue to recommend consumption of a
variety of foods rather than supplements?™%.

Failure to account fully for the effects of potential con-
founders when attempting to determine health effects of
supplementation may partially explain why hypotheses
generated in observational studies and tested in randomized
controlled trials have been inconsistent’>™"”. For example,
relative to non-users, supplement users tend to report more
physical activity>'®2?, greater intakes of fruits and/or

@n

vegetables'”?*#%?” and lower intake of dietary fat
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Higher income and education have also been associated
positively with supplement use®!8-20-2224:25.28)

However it has been observed recently that the
dichotomous approach, used by the majority of studies
that have examined the characteristics of supplement
users v. non-users, is likely to mask additional health-
related and sociodemographic differences that may exist
among users of different types of dietary supple-
ments"">%”. This observation has prompted some authors
to suggest that there is a clear need for more research
to investigate similarities and differences among sub-
categories of dietary supplement users™>'®.

Thus, the aims of the present study were to estimate the
prevalence of dietary supplement use, at baseline, in
adults taking part in a longitudinal cancer cohort study
in Alberta, Canada (The Tomorrow Project®”) and to
explore the extent to which differences in self-reported
sociodemographic, dietary and lifestyle characteristics
exist between users of different types of dietary supple-
ments and non-users of supplements.

Subjects and methods

Subject recruitment

Full details describing subject recruitment and enrolment to
The Tomorrow Project are described elsewhere®”. In brief,
participants were recruited to the longitudinal cohort study
using a two-stage random sampling design. The first stage
identified households using a telephone random digit
dial (RDD) method, while the second stage identified an
eligible individual from within each household.

Eligibility criteria were: age between 35 and 69 years; no
personal history of cancer, other than non-melanoma skin
cancer; planning to stay in Alberta for one year; and able to
complete written questionnaires in English. In households
with more than one eligible participant, the person with the
most recent birthday was selected®”. In the first of five
recruitment waves, we piloted an approach of recruiting
two eligible adults from each household, but this approach
was not continued in the latter waves.

The study was described to potentially eligible indivi-
duals as a long-term project that would help researchers
learn about the causes of cancer. Eligible adults who
expressed interest in taking part received a consent form
and a Health and Lifestyle Questionnaire (HLQ) by mail.
Questionnaires designed to ascertain past year diet and
physical activity were sent to participants who returned a
completed HLQ and consent form. All questionnaires were
self-administered. Data analysed in the present study were
obtained between February 2001 and November 2004.

Dietary assessment

Dietary habits were assessed using the US National Cancer
Institute’s Diet History Questionnaire (DHQ), adapted for
use in Canada®*3¥.
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Dietary supplements

Forty-four different supplements, divided into three
separate categories, were queried on the DHQ: multi-
vitamins (with or without minerals); sixteen specific
nutritional supplements not consumed as part of a multi-
vitamin/mineral; and twenty-seven herbal/other supple-
ments. Use of multivitamins (with or without minerals)
was queried in a single question, and ‘One-a-day-, or
Centrum-type multivitamins (as pills, liquids, or packets)’
were given as examples. For the purposes of the present
analysis, we defined specific nutritional supplements as
those products that contained at least one component
with established nutritional value, but that were not
consumed as part of a multivitamin/mineral. The term
‘herbal/other’ was used to describe supplements of pre-
dominantly herbal/botanical origin and those for which
no firm nutritional value has yet been established in
healthy adults. Products included in the specific nutri-
tional and herbal/other groups of dietary supplements
queried on the DHQ are presented in Table 1.

Regular supplement users were defined as participants
who reported consumption of at least one type of dietary
supplement at least once weekly in the year prior to DHQ
completion. For the purposes of the present analysis, the
remaining participants, who used supplements less than
once weekly or not at all, were combined into one group
and referred to as non-users. Following dichotomization,
regular users were assigned to one of seven discrete cate-
gories: (1) multivitamins (with or without minerals) only (M);
(iD) specific nutritional supplements only (N); (iii) herbal/
other supplements only (H); (iv) multivitamins and specific
nutritional supplements (MN); (v) multivitamins and herbal/
other supplements (MH); (vi) specific nutritional and
herbal/other supplements (NH); and (vii) multivitamins,
specific nutritional and herbal/other supplements (MNH).
These categories represented all possible combinations
of supplement type queried on the DHQ.

Food and nutrient intakes

Intakes of foods and beverages reported by each person
using the DHQ were analysed using the Diet*Calc soft-
ware version 1-4-2 (National Cancer Institute, Bethesda,
MD, USA) to provide information on mean daily nutrient
intakes and servings of selected food groups.

Lifestyle and sociodemograpbic variables

A validated Past Year Total Physical Activity Ques-
tionnaire (PYTPAQ)(34) was used to estimate the total
number of hours per week spent by each participant
performing occupational, transportation, household and
recreational activities at vigorous intensity (>6 MET®>3¢ ,
where MET=metabolic energy equivalent task). Smoking
status, height, body weight, sex, age, marital status,
highest level of educational attainment and total house-
hold income before tax were assessed using the self-
administered HLQ.
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Table 1 Classification of dietary supplements queried on the Diet History Questionnaire

Project

PJ Robson et al.

(3233) completed by participants in The Tomorrow

Multivitamins with or without minerals (M)

Use of multivitamins (with or without minerals) was queried as follows:

‘Over the past 12 months, did you take any multivitamins, such as One-a-day-, or Centrum-type multivitamins (as pills, liquids, or packets)?’
Supplementary questions queried frequency of use and presence of minerals in the multivitamin.

Specific nutritional supplements not taken as part of a multivitamin/mineral (N)

B-Carotene Vitamin B complex Iron

Vitamin A Brewer’s yeast Niacin

Vitamin C Calcium Selenium

Vitamin D Cod-liver oil Zinc

Vitamin E Fish oil (omega-3) fatty acids

Vitamin Bg Folic acid

Herbal/other supplements (H)

Aloe vera Echinacea Grapeseed extract
Astragalus Evening primrose oil Hydroxytryptophan
Bilberry Feverfew Kava kava
Cascara sagrada Garlic Milk thistle

Cat’s claw Ginger Other (not specified)
Cayenne Ginko biloba Saw palmetto
Coenzyme Q Ginseng Siberian ginseng
Cranberry Glucosamine St John’s wort
Dong kuai (Tangkwei) Goldenseal Valerian

Statistical analyses

In order to account for the complex sampling procedure
used in The Tomorrow Project, sample weights were
calculated in five steps: adjustments for (i) the probability
of household selection, (i) telephone under-coverage,
(iii) household non-response, (iv) person non-response and
(v) post-stratification by health region of residence at time
of recruitment, sex and age, using population estimates
for Alberta®”. The approach of calculating sample weights
was based on the weighting strategy used in the Canadian
Community Health Survey®®. As the first step in the ana-
lysis, Rao—Scott design-adjusted x* tests > were used to
explore associations between regular supplement use and
sociodemographic, dietary and lifestyle characteristics that
had been selected a priori as being consistent with general
health guidelines. Multinomial logistic regression models“*?’
were then used to investigate differences and similarities
in these characteristics between non-users and the seven
discrete categories of supplement use.

All analyses were performed with weighted data, using
the PROC SURVEYFREQ and PROC SURVEYLOGISTIC
procedures available in the Statistical Analysis System (SAS)
statistical software package version 9-1-3 (SAS Institute Inc.,
Cary, NC, USA). These procedures used the Taylor expan-
sion method to estimate standard errors of estimates'**%
All tests for significance of estimated logit coefficients were
two-sided and performed with Wald tests at a 5% sig-
nificance level. Owing to the complex sampling design, the
use of likelihood ratio tests was not appropriate, as these
tests assume independence between observations >,

Etbical approval

Ethical approval for The Tomorrow Project was obtained
from the Research Ethics Committees of the Alberta Cancer
Board and the University of Calgary, Alberta, Canada.

Results

Of the 29270 individuals recruited on the basis of the
eligibility criteria outlined in the RDD protocol, 15046
(51-4%) enrolled in the cohort by returning a consent
form and HLQ. Assuming that the ratio of eligible to
ineligible in those for whom a screening interview could
not be completed was the same as that in the successfully
screened group, it is estimated that the enrolled sample
represented about 31 % of all potential participants. DHQ
and PYTPAQ were not returned by 1859 (12:4 %) parti-
cipants. Using the raw data, no significant differences in
education or BMI were found between those who
returned DHQ and PYTPAQ and those who did not.
However, women, people aged 55-69 years and people
living with a partner were over-represented in the group
that returned all three baseline questionnaires relative to
the group that returned the HLQ only.

Following exclusion of those who did not return DHQ
and PYTPAQ, we also excluded the remaining subjects
who were recruited as ‘second in household’ in the first
recruitment wave (7 344), people outside the 35-69 year
age range at the time of completing the HLQ (7 19),
pregnant women (n 24), transgender subjects (1 2),
people with BMI<18-5kg/m* (1 85) and those with
incomplete data (n 36). In addition we undertook a data
linkage with the Alberta Cancer Registry, and subse-
quently excluded those participants who were flagged as
having had a previous diagnosis of cancer before enrol-
ment into the study (» 171). We also considered exclud-
ing participants who reported implausible energy intakes
(1504), as defined by Hung et al.“*”, but as this exclusion
had no significant impact on our results (data not shown)
these records were retained for analysis, giving a final
sample of 12506 respondents.
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Just over two-thirds of participants reported using at
least one dietary supplement at least once weekly during
the 12 months prior to DHQ completion (Table 2). Within
the study sample use of multiple supplements was com-
mon, with just over a quarter of users reporting that they
had consumed five or more different supplements at least
once weekly (data not shown). Among women who were
regular supplement users, the most commonly reported
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specific nutritional and herbal/other supplements were
calcium, reported by 60-3%, and glucosamine, reported
by 20:3% of users. In contrast, vitamin C (37-4%) and
garlic (18-9%) were the specific nutritional and herbal/
other supplements reported most commonly by men.
Table 3 presents weighted estimates of percentages
with 95 % confidence intervals for the sociodemographic,
dietary and lifestyle characteristics reported by all participants

Table 2 Categories of dietary supplement use reported by participants in The Tomorrow Projectt

Raw datat Weightedt
Dietary supplement use n % % 95% Cl
Non/irregular supplement use 3456 27-6 30-2 29-2, 31-1
Regular supplement use§ 9050 724 69-8 68-9, 70-8
Multivitamins only (M) 924 7-4 7-8 7-3, 83
Specific nutritional supplements only (N) 1683 135 12-9 12-2, 13-5
Herbal/other supplements only (H) 655 5-2 55 5-0, 5-9
Multivitamins & specific nutritional supplements (MN) 1729 13-8 13-6 12:9, 14-2
Multivitamins & herbal/other supplements (MH) 333 27 2:9 25,32
Specific nutritional & herbal/other supplements (NH) 1403 11-2 10-4 9-8, 11-0
Multivitamins, specific nutritional & herbal/other supplements (MNH) 2323 186 16-9 16-2, 17-6

tExcludes ‘second in household’ recruits and those who were <35 years or >69 years, pregnant, transgender, underweight, had had prior cancer or had

incomplete data.

tWeights calculated in five steps: adjustments for the probability of household selection, telephone under-coverage, household non-response, person non-
response and post-stratification adjustment by health region of residence at time of recruitment, sex and age.

§Regular users of dietary supplements were defined as those participants who reported consumption of at least one supplement at least once weekly in the
year prior to questionnaire completion. All other participants were defined as non-users.

Table 3 Sociodemographic, dietary and lifestyle characteristics reported by adults participating in The Tomorrow Projectt and percentage

who are regular supplement users

Weighted estimatest

Percentage of total sample

Percentage who are regular supplement users

% 95% Cl Y% 95 % Cl
Sex Men 50-7 49-7, 51-7 61-2 59-7, 62-7
Women 49-3 48-3, 50-3 787 77-7,79-8
Age 35-44 years 41-6 40-6, 42-6 63-7 62-1, 65-3
45-54 years 32:6 31-7, 335 70-2 68-6, 71-7
55-69 years 25-8 25-0, 26-6 794 77-9, 80-9
Marital status Not cohabiting 22-3 21-5, 23-1 73-5 71-5, 75-4
Married/living with someone 777 76-9, 78-5 68-8 67-8, 69-9
Education High school or less 275 26-6, 284 70-3 68-5, 72-0
Technical school/college 39-0 38-1, 40-0 70-2 68-7,71-6
University 335 325, 34-4 69-1 67-5, 70-8
Fruit & vegetables <5 servings/d 32:6 31-7, 335 64-3 626, 66-0
=5 servings/d 67-4 66-5, 68-3 725 71-4,73-6
Whole-grain foods <1 serving/d 46-9 46-0, 47-9 67-6 66-3, 69-0
=1 serving/d 531 52-1, 54-0 71-8 70-5, 731
Saturated fat <10 % energy intake 41-9 41-0, 42-9 74-5 731,759
=10 % energy intake 58-1 57-1, 59-0 66-5 65-2, 67-7
Alcohol intake =1 drink/d 791 78-3, 79-9 70-6 696, 71-6
>1 drink/d 20-9 20-1, 21-7 67-1 64-9, 69-2
Vigorous activity§ <1h/week 63-2 62-3, 64-2 69-3 68-2, 70-5
=1h/week 36-8 35-8, 377 70-7 69-2, 72-3
Smoking status Current smoker 19-5 18-7, 20-3 63-8 61-7, 66-0
Non/never smoker 80-5 79-7,81-3 71-3 70-3,72:3
BMI 18-5-24-9 kg/m? 339 329, 34-8 71-6 70-0, 731
25-0-29-9 kg/m? 41-3 40-3, 42-3 68-4 66-9, 69-8
=30kg/m? 24-8 24-0, 257 70-0 68-2, 71-8

tExcludes those who did not return all questionnaires, ‘second in household’ recruits, and those who were <35 years or >69 years, pregnant, transgender,

underweight, had had prior cancer or had incomplete data.

tWeights calculated in five steps: adjustments for the probability of household selection, telephone under-coverage, household non-response, person non-
response and post-stratification adjustment by health region of residence at time of recruitment, sex and age.
§Total time (hours per week) performing occupational, transportation, household and recreational activities at intensities greater than 6 MET (MET=metabolic

energy equivalent task).
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included in the current analysis, and also presents the
percentages of people in each category who were regular
supplement users. Rao-Scott x> tests (data not shown)
revealed significant associations between dietary sup-
plement use and most of the characteristics presented in
the table, with the exception of educational attainment
and participation in vigorous physical activity.

To investigate differences and similarities in dietary and
lifestyle characteristics reported by participants in each of
the seven discrete categories of regular supplement use,
relative to those in the non-use group, we estimated a
multinomial logistic model. Preliminary explorations of
our data demonstrated that income was significantly
positively associated with education and, as we had fewer
missing values for the education variable, we chose to use
the latter as our indicator of socio-economic status. Thus
the final models controlled for sex, age, marital status
and education. As our preliminary analyses indicated
significant interaction effects for supplement use between
age and sex, and between marital status and sex (data
not shown), the final models presented in Table 4 were
estimated separately for men and women. The odds ratios
presented in Table 4 can be interpreted as follows: men
aged 55-69 years, relative to men aged 35-44 years, were
three times more likely to be in the MNH group than in
the non-users group. Similarly, men who were married/
living with someone, relative to men who were not
cohabiting, were 0-4 (i.e. 1-0 minus 0-6) times less likely
to be in the MNH group than in the non-user group.

Men and women in the N, MN, NH and MNH groups
were more likely than non-users to be in the older age
group (Table 4). However, men and women who used
multivitamins only (M) and multivitamins with herbal/
other supplements (MH), and women who used herbal/
other supplements only (H), were not significantly dif-
ferent from non-users with respect to age. Furthermore,
the majority of dietary and lifestyle characteristics
reported by men and women who used herbal/other
supplements only (H) were not significantly different
from those of non-users. Similarly, women who reported
use of multivitamins only (M) did not differ significantly
from non-users with respect to most sociodemographic
characteristics or dietary and lifestyle behaviours.

Men and women in the MN, NH and MNH groups were
more likely than non-users to report consumption of at
least five servings of fruit and vegetables per day. In addi-
tion, women in the MNH and MN groups were less likely
than non-users to be smokers, and more likely to report
at least one daily serving of whole-grain foods, less than
10% energy from saturated fat and more participation in
vigorous physical activity. A broadly similar pattern was
observed for men in the MNH group. With respect to
marital status, men and women in the MNH group were
less likely than non-users to be married or living with
someone. In addition, men in the MN and NH groups were
less likely than non-users to report cohabitation.

PJ Robson et al.

Discussion

Approximately 70 % of participants in The Tomorrow Project
were classified as regular users of dietary supplements.
This estimate is somewhat higher than the 45-50% repor-
ted in two smaller Canadian surveys"™*® and the two most
recent large US population-based studies®'®. One possible
reason for the apparent disparity in prevalence estimates
could be the fact that we assessed supplement use in adults
aged 35-09 years, whereas other North American surveys
have included people from the age of 18 years™184
As supplement use tends to increase with increasing
age18:28:99:50 this could account, at least in part, for the
observation that our estimate of regular use was higher
than has been reported by others.

However, a more likely explanation is the fact that our
subjects were participants in a long-term cohort being
established for the study of cancer aetiology. Compared
with the two most recent US population-based surveys,
which reported response rates of 72-1% (National Health
Interview Survey; NHIS"®) and 82% (National Health
and Nutrition Examination Survey®), our estimated
response rate was relatively low (31 %). Furthermore, it is
likely that our participants may be more health-conscious
than the general population, suggesting that our estimate
of the prevalence of supplement use is likely to be
somewhat biased.

The lower response rate obtained in The Tomorrow
Project is not particularly surprising, given that the partici-
pants were invited to enrol in a longitudinal cohort study,
rather than a one-off cross-sectional survey. Previous
comparisons of the sample with the Albertan population
have demonstrated no significant differences with respect
to marital status and income. In contrast, however, our
participants reported greater educational attainment, but
they also reported higher BMI, suggesting that there is
likely to be more than a simple ‘healthy user’ bias operating
within our sample®”. Furthermore, we attempted to
account for selection bias by calculating sample weights
and by using statistical approaches appropriate for surveys
with complex sampling procedures.

Although our prevalence of use estimates may be
somewhat biased, we did observe sociodemographic,
dietary and lifestyle differences among discrete groups of
supplement users in our study population. These results
are difficult to compare directly with previous work
because the methods used to group subjects on the basis
of use of different types of supplements have varied
widely between studies*'>1%%2”  The lack of con-
sistency in the published literature means that there is no
strong theoretical framework to guide the methods that
should be used in this type of work. Therefore, the
approach used in the current study was driven by our
need to try to understand the extent to which users
of different types of supplements may differ from non-
users and from each other. Thus the decision to create
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Table 4 Sociodemographic, dietary and lifestyle characteristics reported by adults in each of seven discrete categories of dietary supplement use compared with those reported by supplement
non-userst,t

M N H MN MH NH MNH

OR§ 95%ClI OR 95%ClI OR 95%CI OR 95%ClI OR 95%ClI OR 95%ClI OR 95%Cl

Men

Age™** 35-44 years 1-0 - 1-0 - 1-0 - 1-0 - 1-0 - 1-0 - 1-0 -

45-54 years 11 08,14 10 08,13 10 08,14 12 09,16 13 09,20 1.8 13,25 14" 11,18

55-69 years 1-3 10,17 1.7 1.3,21 1.8~ 1.3,25 1.7 1.3,22 15 10,25 32 2.3,44 3.0 23,38
Marital status*** Not cohabiting 1-0 - 1-0 - 1-0 - 1-0 - 1-0 - 1-0 - 1-0 -

Married/living with someone  0-8 06,11 10 07,13 10 07,14 06 05,08 07 0-5,1-1 06" 04,08 06" 05,08
Education*** High school or less 1-0 - 1-0 - 1-0 - 1-0 - 1-0 - 1-0 - 1-0 -

Technical school/college 1-2 09,16 09 07,12 12 09,16 16 11,21 14 09,21 11 0-8,1-5 1-1 0-8, 14

University 1-2 09,16 08 06,10 07" 0-5,1-0 16 12,22 11 07,17 07 05,10 1-2 09,16
Fruit & vegetables*** <5 servings/d 1-0 - 1-0 - 1-0 - 1-0 - 1-0 - 1-0 - 1-0 -

=5 servings/d 0-8* 06,10 12 09,15 11 0-8,1-4 1-3* 10,17 1-3 09,20 1.7** 1.3,2:3 2:0™ 15,25
Whole-grain foods*™ <1 serving/d 1-0 - 1-0 - 1-0 - 1-0 - 1-0 - 1-0 - 1-0 -

=1 serving/d 1-6=* 1.3,2:0 1-3* 10,16 11 0-8, 14 1-3* 10,16 13 09,19 13 10,17 14~ 11,18
Saturated fat =10 % energy 1-0 - 1-0 - 1-0 - 1-0 - 1-0 - 1-0 - 1-0 -

<10 % energy 1-2 09,15 12 09,15 1-3 10,16 13 10,16 11 0-8,16 11 09,14 1.2 1-0,1-5
Alcohol intake >1 drink/d 1-0 - 1-0 - 1-0 - 1-0 - 1-0 - 1-0 - 1-0 -

=1 drink/d 1-0 0-8,1-3 09 07,11 07 05,09 11 09,15 11 08,17 10 07,13 09 0-7, 1-1
Vigorous activity* <1 h/week 1-0 - 1-0 - 1-0 - 1-0 - 1-0 - 1-0 - 1-0 -

=1 h/week 1-3* 10,17 1-0 0-8,1-2 11 0-8,1:5 11 08,14 18 12,26 12 09,15 10 0-8,1-3
Smoking status Current smoker 1-0 - 1-0 - 1-0 - 1-0 - 1-0 - 1-0 - 1-0 -

Non/never smoker 0-9 07,12 12 09,16 12 08,16 12 09,17 13 09,21 13 0-9,1-8 1-4* 1-1,1-9
BMI =30kg/m? 1-0 - 1-0 - 1-0 - 1-0 - 1-0 - 1-0 - 1-0 -

18-5-24-9 kg/m? 0-8 06,11 07" 0-6,1-0 07 0-5,1-0 12 09,17 08 0-5,1-3 08 05,12 10 0-8, 1-4

25-0-29-9 kg/m? 0-7* 0-5,0 0-8 0-6,1-0 09 07,12 12 09,16 08 05,12 11 08,14 11 09, 14

Women

Age*™* 35-44 years 1-0 - 1-0 - 1-0 - 1-0 - 1-0 - 1-0 - 1-0 -

45-54 years 1-0 07,13 1-8* 14,22 1.0 07,14 1.5 1.2,1-8 11 07,16 24" 1.9,3.0 22" 1.8,27

55-69 years 1-0 08,14 29 23,36 12 08,17 29 23,36 14 09,23 37 29,47 37 30,46
Marital status™* Not cohabiting 1-0 - 1-0 - 1-0 - 1-0 - 1-0 - 1-0 - 1-0 -

Married/living with someone  1-1 0-8,15 1-1 0-9,1-3 13 0-9,1-8 1-0 0-8,1-2 07 0-5,1-1 09 0-7,1-1 0-8* 06,09
Education High school or less 1-0 - 1-0 - 1-0 - 1-0 - 1-0 - 1-0 - 1-0 -

Technical school/college 1-2 09,16 1-1 09,13 09 06,12 11 09,13 12 0-8,19 09 07,11 09 0-8, 11

University 1-2 09,16 09 07,11 07 0-5,1-0 09 07,11 10 06,16 0-8* 0-6,1-:0 08 07,10
Fruit & vegetables*™ <5 servings/d 1-0 - 1-0 - 1-0 - 1-0 - 1-0 - 1-0 - 1-0 -

=5 servings/d 1-2 09,16 1.2* 10,15 1-3 1.0,1-8 1-3* 11,15 11 08,16 15** 12,19 1.6 1.3,1-9
Whole-grain foods*** <1 serving/d 1-0 - 1-0 - 1-0 - 1-0 - 1-0 - 1-0 - 1-0 -

=1 serving/d 1-2 09,15 12 1-0,1-4 08 06,11 1.2* 10,15 12 08,17 11 09,14 1.4 1.2,1.7
Saturated fat** =10% energy 1-0 - 1-0 - 1-0 - 1-0 - 1-0 - 1-0 - 1-0 -

<10 % energy 1-0 08,12 12 10,14 1-1 08,14 13* 11,16 14 0-9,2:0 12 10,14 14 11,16
Alcohol intake >1 drink/d 1-0 - 1-0 - 1-0 - 1-0 - 1-0 - 1-0 - 1-0 -

=1 drink/d 1-8~*  1.2,2:8 10 0-8,1-3 07 0-5,1-1 1-0 0-8,1-3 09 05,14 10 0-8,1:4 09 07, 1-1
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o worovY e 38 g 3 seven discrete groups was a pragmatic one; it represen-
[$]
T N S o So|a 25§ = E ted all possible combinations of the groups of supple-
u— Q . . .
Z Ol I-l-lr-o | 5 > £ = ments and did not rely on the creation of arbitrary
z £ c
* (2= 0 Q 1
5 2 roupings.
| . i g 232 £ E &
o|eyeyed g =¢ P However, despite the difficulties encountered in mak-
~— - £ e @ E ?
o ~ << |2 25 s T ing direct comparisons between studies, our finding that
O g ) ¥ o [ s & :
© - + <+ |32 53 g o men and women who used multiple types of supple-
2 S gor |5 £ z ¢ L
- ig | g | < | g g g 52 < 3 ments tended to report characteristics that are more
- 5 £C 255 . . . . .
= 2 =5 §§§ consistent with established health guidelines supports
Qo 20 > : : 5, s .
(a): o okoe § 22 .cx E) the results of previous studies'>*”. Similarly, our finding
0 . < [O] o c P .
. T 2, ig”% g2 that women who used multivitamins only tended to
s >£ 2 . .. .
5l o ~ ow|e df B ggg _ report characteristics that were not significantly different
* 3 ‘,: ;; E 28 ggovts from those reported by non-users is a theme that has
= T2 < 2 . . . . .
I|8| 1101302 58 §LL£0 emerged in the few previous studies that have investi-
3 = 2« o} L 5 . .
= . g B2 s 22 ER gated this issue™'>%?” Tt is possible that the lack of
b4 - T ® >8 o= 4 .. . . . .
Llororowo [T © © 333256 statistically significant differences observed in the current
TaTTTer i £s o §3 % E study could be a function of the relatively small size of the
— T 2% £58=% L . .
O Lo 2018 Fx 3 %’g oc multivitamin only group. However, previous studies that
° 59 = =< o .
S S 2 <o s B S E2gcg have reported similar findings have speculated that users
- . z ~ = o s o . . . .« e . .
é Sl I-Ir1-o |2 85 58 % cg in this category may be taking a multivitamin/mineral as
s =5 Z2gcoep . . . . :
« 2 S99 TEELSG ‘nutrient insurance’, without considering the need to
o ohoboka | < S .2 £ooor (15,20)
O|222227% T 5% Ssa= z participate in other healthy lifestyle behaviours .
3 SS9 Hcaxo . .. . .
S 98 S255 e None the less, this hypothesis is unlikely to explain our
) ® o oo | 238 SEFES ; ’
- - § ~+~ |8 T3 ©5Sgc observation that users of herbal/other supplements only
3 - - GS6 | 8 B8 £xs - . .
o) N T Y96 | e 35 ZF2EQR reported characteristics that were little different from
T|®| '~ lee 12 25 9F8ge o
& B ag503% those reported by non-users. Clearly, this is an area that
o g 82 33e5e requires further research
O|ooobooo | E482 togi% '
rrrr-ro00o | 2508 g °=3 One other intriguing finding was the association
= = o S .
= o ® ov |50 FEQLY between marital status and supplement use. Users of all
o L 2l | EaZp 28088
* ;_ ;, ;_ ;, =583 FoS>s types of dietary supplements (MNH) were less likely than
J ) 2 g 2o cos53G . . .
> Sl 1d1-1-0 i 526 = 218 supplement non-users to be married or living with
Z£0E 25 . .
. 5852 gg 08;2 g someone. Of the few other studies that have examined
b T D S o= 9.= Lo .
% o—olbbom 2oew8 ZEQQE associations between marital status and supplement use,
—_—r 2P g9 L. K
§oEY 2Cgg- results have been conflicting. For example, the Multi-
LB S 4 . 5
o = & ¥2 |8 83 e $tg2o2 ethnic Cohort Study reported that marital status was
Q W ENODE ¢ < . . . .
3 S N oN ;_5 E§e 5 2223 weakly and inconsistently associated with supplement
s|®| " 1o105 £, §_§ ES zo 9 use. Specifically, those participants who were divorced,
=g 29%o0w= "2 . . .
& So= g 28885 separated or widowed were slightly more likely to report
0E ;0253 c .
O| 22223222 | 28483858025 supplement use than people who were married. How-
- QDO G o 2] . . . : .
:; "5885% : %L ever, this relationship was apparent only in some ethnic
2I35 5o o583 : ) ‘i
5€ s %§ 388 L groups®”. Another study of US female physicians
SUSTFE o< :
£225E0E 850 reported that women who had never married were least
0 -='n n £ [J] o . .
5 EE EE ° gg 55 S likely to use supplements, whereas widowed women
$ qw st o=8ag5EQ o 1: . (27D Alvcia
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cs=gL=Z L | 2ES8sg28D2 people, but no such associations were observed for
= C 0 G LE-S 0 25 . . .
Un3SR ey |8 gd 23 ok g% vitamins and minerals"'®. Others have reported no asso-
- 55082 25gafl o .
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. ZE5 5250858 In the absence of data concerning motivations for use
x x A == c . .
§ % *% 235 2329 gé § 3 of dietary supplements in the present study, the reasons
= = S o ; : .
;’é g 8 02 v ;E—“ fg’g £3 _8% for the apparent differences in health-related and socio-
S 2 o E % +£5¢ EERD demographic characteristics reported by discrete groups
£ E2_ c 2D DO NS
<« e X Ss8on8S§82 of supplement users can only be speculated upon. It has
2 & £ = |Z2c5.5g2%8 b d that people use di I f
5 = 5 = EEVESTEeet een suggested that people use dietary supplements for
[ sS2% 2RSSk E health maintenance, to reduce risk of developing chronic
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diseases or to treat existing conditions>**>?. Although
participants in The Tomorrow Project were asked
about previous diagnoses of chronic conditions, we could
not ascertain whether those who indicated that they had
ever received such a diagnosis still had that condition.
Therefore, while we observed that those who took all
types of dietary supplements were more likely than
non-users to report behaviours associated with healthier
lifestyles, we cannot determine the extent to which this
phenomenon was associated with health maintenance,
disease prevention or treatment of pre-existing disease.
This is an area that needs further examination, and
it is anticipated that future follow-up surveys under-
taken with The Tomorrow Project cohort will attempt to
explore motivations for supplement use, in addition
to capturing more in-depth data concerning types, doses,
frequency and duration of use of different types of
supplements.

The present study does have several other limitations
that should be borne in mind when attempting to com-
pare its findings with previous and future studies. First,
dietary habits and supplement use were assessed using
the National Cancer Institute’s DHQ that had been
modified to account for Canadian food fortification
practices®®. The supplement section was not modified,
owing to a paucity of up-to-date, national population-
based data concerning the types of supplements used by
Canadian adults at that time. Thus we cannot be certain
that the DHQ list adequately reflects the types of sup-
plements likely to have been consumed in our popula-
tion. However, the supplements reported most commonly
in the study were broadly in line with those described in
the Food Habits of Canadians Study” and the British
Columbia Nutrition Survey™™®, both of which used
open-ended questions to assess types of supplements
consumed by their participants.

Despite these limitations, the results of the present
study support previous observations that the relationships
between use of different types of dietary supplements
and sociodemographic, dietary and lifestyle character-
istics are complex and cannot be accounted for by simply
dichotomizing subjects as users or non-users of dietary
supplements>?”. If this issue is to be investigated
further, there is a clear need for the implementation
of standardized methods designed specifically to assess
supplement use, in order to better describe and assess the
prevalence, types, doses, frequencies and motivations for
use of different types of supplements. Standardized
methods of assessing these aspects of supplement use,
as well as categorizing study participants, will help
researchers to compare results more easily between stu-
dies, thereby moving this area of research forward. In the
long run, such information will also be useful when trying
to disentangle the effects of use of different types of
supplements, as well as dietary and lifestyle habits, on
chronic disease risk.
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