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This study describes dietary supplement consumption practices among the Taiwanese population over the age of
65. Data for the analyses were derived from the 2005-2008 Nutrition and Health Survey in Taiwan. Data from a
total of 914 participants (456 men and 458 women) was collected in the study to delineate patterns of supple-
ment usage. The results indicated that the percentage of individuals taking supplements was 45.7% for men and
52.2% for women. There were no significant differences in supplement use by gender, age group, geographic
stratum, current employment status, household monthly income, self-reported health status or marital status, ex-
cept for higher education and adequate perceived financial resources. Half of both men and women chose to take
only one supplement. In addition, as the number of supplements taken increased, the number of people decreased.
The elderly with higher education levels were more likely to take two kinds of supplements. The top five sup-
plements consumed from highest to lowest were: glucosamine, multivitamins and minerals, calcium, fish oil and
vitamin B complex. The major reason for supplements use for men was to supplement an unbalanced diet, and
that for women was to prevent joint degeneration. The main factor influencing choice of supplements in the eld-
erly was receiving the supplement as a gift from another person. Note that mean intakes of vitamins A, C, E, B-1,

B-2, B-6, B-12, biotin, niacin, and pantothenic acid from supplements over-exceeded DRIs in Taiwan.
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INTRODUCTION

Increased dissemination of medical information, greater
health consciousness in the population and advances in
medical technology has resulted in increased life expec-
tancy in Taiwan. In addition, in recent years the birth rate
has declined and the age structure of society has changed
with an increase in older persons in the population. The
World Health Organization has defined an aging society
as one in which the proportion of the population aged 65
years and over is more than 7%. According to data from
the Department of Household Registration, Ministry of
the Interior, the proportion of older persons in Taiwan
reached the 7% cut-off for an ageing society in 1993. In
2010 the proportion of the population aged 65 years and
over reached 10.74%." As a result, Taiwan, like Europe,
the United States and Japan, has become an ageing soci-
ety and therefore, chronic diseases (e.g. cancer, cardio-
vascular disease, the metabolic syndrome or diabetes) and
health issues common to older persons (e.g. joint health,
bone density, cardiovascular health, immune function and

delayed aging) are becoming increasingly important.”
More recently, the concept of preventative medicine has
begun to gradually replace more traditional disease treat-
ment methods. People’s attitudes towards medical therapy
have also changed from passive to active. Their expecta-
tions of health and quality of life have increased, which is
the main contributing factor behind the rise in use of sup-
plements. In order to satisfy the demands of different
consumer groups, the dietary supplement market has be-
come increasingly individualized, with reported health
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protection effects also becoming more diversified.>> Die-
tary supplements have already become an important
product in the food market.

Consumer expenditure on supplements in Taiwan has
continued to grow in recent years and the proportion of
people taking supplements has increased. In 1995-96 it
reached a value of NT$25 billionand further increased to
approximately NT$46.1 billion in 2008.>” The scale of
the supplement market continues to increase year by year,
along with associated import and export market values.’
Supplement marketing channels have also diversified.
The early stages of direct selling were followed by the
introduction of television sales and the conversion of
pharmacies to mixed businesses that sell both pharmaceu-
ticals and cosmetic products. The 2008 survey of food
products found an increasing trend of supplement pur-
chasing through television, online and door-to-door
sales.” Many researches have found that women, Cauca-
sians, older persons, those living in highly urbanized en-
vironments, those with high education or high income are
all more likely to take supplements.”"> However, as the
population of older person increases, the proportion of
older supplement users will also increase, and hence older
person have become an important potential new consumer
group. In the United States, supplement use has demon-
strated an increasing trend.*'"*'* A growing proportion of
older persons are using vitamin and mineral supplements,
which can substantially increase nutrient intake and
counter some of these shortfalls.'>'® Lin found that vita-
mins and minerals accounted for the greatest expenditure
on supplements in Taiwan. Approximately NT$3.5-4 bil-
lion was spent on vitamins and NT$1-1.2 billion was
spent on minerals.'” In the United States, the total sup-
plement market increased to US$50 billion, of which ex-
penditure on vitamins and minerals made the largest con-
tribution. Sales of vitamins throughout the entire United
States reached US$7.4 billion and sales of minerals
reached US$1.8 billion.>'* However, little is known about
the effectiveness of supplements in appropriately com-
pensating for dietary deficits. Each product is alleged to
have health benefits, many of which have not yet been
established, and companies use exaggerated and unrealis-
tic advertising to promote their products.”® In addition,
there is great variability in the safety and quality of avail-
able supplements. As supplement use continues to in-
crease in Taiwan, it is important to have an understanding
of people’s practices towards supplement use and the
marketing techniques used for each product. This infor-
mation needs to be conveyed to relevant professionals
and the general public so that they are able to critically
examine the marketing techniques and advertisements
used for particular products, thereby ensuring public
health and safety.

The aim of this study was to understand the following
in regards to older persons in Taiwan: 1) the characteris-
tics associated with use of supplements; 2) the character-
istics associated with use of single or multiple supple-
ments; 3) the types of supplements used, the motivations
behind taking supplements and factors influencing choice
of supplements; 4) the associations between supplement
use behavior and medical history; and 5) nutrient intakes
from supplements. An understanding of older people’s

use of supplements and the motivations behind such use
will enable the development of recommendations for im-
proving appropriate supplement intake in elderly Taiwan-
ese and will facilitate the appropriate management of
supplements and other health products in this age group.

MATERIALS AND METHODS

Data source and sample

This study describes dietary supplement consumption
practices among the Taiwanese population over the age of
65, including the purpose and motivation behind supple-
ment usage as well as the personal characteristics of sup-
plement takers. Data for the analyses were retrieved from
the Nutrition and Health Survey in Taiwan (2005-2008)
which was carried out during 2005-2008. Data from a
total of 914 participants (456 men and 458 women) was
collected in the study to delineate patterns of supplement
usage. A complex multistage, area probability sample
design was used to select persons within households. In-
dividuals aged 65 years and older were oversampled. De-
tails of the sample design and methods have been enu-
merated elsewhere.”” Data were collected by household
interviews in the above survey. Household interviews
were carried out by local part-time interviewers who sys-
tematically collected cases from 2005 to 2008. The local
public health department nutritionist was responsible for
supervising the household interview. Sociodemographic
variables for this analysis included variables shown in
previous studies to be related to supplement use, includ-
ing gender, age group, education level, geographic loca-
tion, current employment status, household and personal
monthly income, perceived financial resources, self-
reported health status or marital status.”**'

Data processing from supplements

Supplement information was collected through a series of
questions, including the frequency of consumption in the
past month, the amount of each nutrient in the supplement
(the formulation) and the brand name. Supplement users
were defined as individuals who took any kind of vitamin
or mineral supplement, or health promotion products in
the past month. Based on the nutritional characteristics of
the supplements, we classified dietary supplements in this
study into eight categories for descriptive statistics: “vi-
tamins”, “vitamins and minerals”, “minerals”, “Chinese
herbs”, “lipids”, “protein and formula food”, “plant de-
rived products” and “other health promotional foods”.
Data from the Nutrition and Health Survey in Taiwan
(2005-2008) were used to calculate nutrient intake from
supplement users. Some nutrients required conversion to
standardized measurement units before comparison of
dietary intakes to the dietary reference intakes (DRIs)
could be made. Vitamin A had to be converted to micro-
grams retinol activity equivalents, and vitamin E to milli-
grams o-tocopherol.'?

Statistical analyses

Most of the results were obtained from logistic regression
analyses and describe the use of dietary supplements
based on information collected by the questionnaire based
interview. In order to produce representative estimates of
certain attributes, a weighting process was needed. Logis-
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tic regression analysis was carried out using SUDAAN
8.0. The descriptive analyses were done by Window’s SAS
software. Statistical significance was taken as p<0.05.

RESULTS

Relationships between demographic characteristics of
the elderly and use of supplements

Table 1 shows that a total of 45.7% of men and 52.2% of
women reported taking supplements. Elderly subjects
who had a senior high school (66.0%, odds ratio
(OR)=2.36, 95% confidence interval (CI)=1.28-4.37) or
college/ university and above educational status (64.2%,
OR=2.17, 95% CI=1.40-3.37) were more likely to take
supplements than those with a junior high school or lower
level of education (45.2%, p<0.05). Subjects with a
household monthly income of more than NT$20,000
(61.2%) or no income (56.3%) were significantly more
likely to take supplements compared to those with less
than NT$20,000 (39.7%). Subjects with perceived ade-
quate financial resources (53.0%, OR=1.59, 95%
CI=1.12-2.24) were significantly more likely to use sup-
plements than those who perceived their financial re-
sources as inadequate (41.6%). There were no statistical
differences in supplement use by gender, age group, geo-
graphic location, current employment status, self-reported
health status or marital status.

Relationships between demographic characteristics of
the elderly and use of single or multiple supplements
Figure 1 shows the distribution of the number of supple-

ments used by the elderly. In both men and women, 50%
of persons chose to use only one type of supplement. As
the number of supplements taken increased, the number
of people using theses supplements decreased. Table 2
demonstrates that the elderly with gender, age, geo-
graphical location, current employment status, household
monthly income, self-reported health status, perceived
financial resources and marital status were not signifi-
cantly associated with the use of more than one type of
supplement. However, those with college / university and
above were significantly more likely to use several types
of supplements (63.1%, OR=2.11, 95% CI=1.10-4.03)
than those with a junior high school or lower level of
education (44.7%, p<0.05).

The distribution of use of a variety of supplements

Based on the characteristics of the supplements, dietary
supplements were divided into eight categories: “vita-
mins”, “vitamins and minerals”, “minerals”, “Chinese
herbs”, “lipids”, “protein and formula food”, “plant de-
rived products” and “other health promotional foods”.
Among all of these dietary supplements, the highest per-
centage use was of other health promotional foods
(42.5%), followed by vitamins and minerals at 37.8%,
vitamins at 21.1%, lipids at 13.8%, minerals at 12. 8%,
Chinese herbal at 13.3%, and plant derived products at
9.6%. The lowest percentage use was of protein and for-
mula food at 8.3%. In the vitamins category, the highest
consumption was of vitamin B (9.2%), followed by vita-
min E (4.4%). In regards to vitamins and mineral products,

Table 1. Demographic characteristics of elderly subjects and supplement use

.. Take supplements 2 N
Characteristic n Yes (%) No (%) p OR (95% CI)
Gender Male 456 45.7 543 2.74 0.110 1
Female 458 52.2 47.8 1.30 (0.94-1.79)
Age (years) 65-69 319 51.2 48.8 0.16 0.925 1.11 (0.65-1.90)
70-74 250 47.7 523 0.97 (0.57-1.64)
75-79 210 47.8 522 0.97 (0.53-1.79)
80 and above 135 48.5 51.5 1
Educational level Junior high school and below 750 45.2 54.8 6.99*  0.004 1
Senior high school 91 66.0 34.0 2.36 (1.28-4.37)*
college /university and above 69 64.2 35.8 2.17 (1.40-3.37)*
Geographical First northern stratum 176 54.6 45.4 1.33 0.284 1.53 (0.86-2.71)
stratum Second northern stratum 193 41.6 58.4 0.90 (0.48-1.70)
Central stratum 177 47.0 53.0 1.13 (0.57-2.24)
Southern stratum 183 49.5 50.5 1.25(0.71-2.19)
Eastern stratum 185 44.0 56.0 1
Current Working full-time 92 38.5 61.5 1.19 0.333 1
employment status  Working part-time 16 57.2 42.8 2.14 (0.45-10.03)
Not currently working 548 51.2 48.8 1.67 (0.90-3.11)
Home duties 254 46.9 53.1 1.41 (0.76-2.62)
Household monthly  No income 25 61.2 38.8 5.56*  0.010 1
income <NT$20,000 282 39.7 60.3 0.42 (0.14-1.26)
>NT$20,000 233 56.3 43.7 0.82(0.28-2.39)
Self-rated health Much better than other people 256 47.5 52.5 0.25 0.781 0.92 (0.59-1.44)
About the same as other people 417 50.0 50.0 1.02 (0.69-1.50)
Much worse than other people 199 49.5 50.5 1
Perceived financial Adequate 588 53.0 47.0 7.48*%  0.011 1.59 (1.12-2.24)*
circumstances Inadequate 286 41.6 58.4 1
Marital status Single 309 523 47.7 1.17 0.290 1
Not single 604 47.2 52.8 0.82 (0.55-1.21)

*Indicates a significant difference at p<0.05, compared to the reference group.
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Figure 1. Number of supplements used by the elderly.

Table 2. The relationship between demographic characteristics of elderly subjects and number of supplements taken

Number of
Characteristic n supplements taken $ p OR (95%C.1.)
1(%) >2 (%)

Gender Male 200 52.7 473 0.13 0.724 1
Female 231 50.6 49.4 1.11 (0.67-1.84)
Age (years) 65-69 154 47.9 52.1 0.45 0.719 1.17 (0.67-2.03)
70-74 112 583 41.7 0.76 (0.45-1.30)
75-79 103 49.4 50.6 1.14 (0.62-2.09)

80 and above 62 52.1 47.9 1

Educational level Junior high school and below 323 553 44.7 3.75% 0.037 1
Senior high school 59 43.8 56.2 1.58 (0.86-2.93)

college /university and above 46 36.9 63.1 2.11 (1.10-4.03)*

Geographical First northern stratum 96 43.2 56.8 0.94 0.455 1.66 (0.77-3.61)
stratum Second northern stratum 81 50.7 49.3 1.27 (0.68-2.39)
Central stratum 83 56.6 43.4 1.06 (0.58-1.93)
Southern stratum 91 55.3 44.7 1.06 (0.55-2.06)

Eastern stratum 80 57.4 42.6 1

Current Working full-time 32 51.5 48.5 0.56 0.646 1
employment status ~ Working part-time 8 54.4 45.6 1.37 (0.16-11.8)
Not currently working 269 50.6 49.4 1.58 (0.71-3.50)
Home duties 121 50.6 49.4 1.63 (0.64-4.17)

Household No income 13 33.1 66.9 2.53 0.099 1
monthly income <NT$20,000 113 57.7 423 0.55(0.14-2.16)
>NT$20,000 125 47.4 52.6 0.81 (0.20-3.18)
Self-rated health Much better than other people 118 47.5 52.5 0.46 0.637 1.23 (0.60-2.54)
About the same as other people 205 54.0 46.0 0.90 (0.52-1.65)

Much worse than other people 95 52.0 48.0 1
Perceived financial ~Adequate 304 49.9 50.1 1.15 0.294 1.37 (0.77-2.46)

circumstances Inadequate 111 57.5 42.5 1

Marital status Single 151 50.6 49.4 0.07 0.788 1
Not single 279 52.3 47.7 0.91 (0.55-1.50)

*Indicates a significant difference at p<0.05, compared to the reference group.

multivitamins and minerals were the most commonly
taken supplements (34.2%). Calcium was the most com-
monly taken mineral (11.3%). In Chinese herbal products,
the most commonly taken item was Chinese medicinal
products (5.3%), followed by gingko biloba (2.5%) and
Ganoderma lucidum (2.2%). In protein and formula foods,
high protein products were the most commonly taken
item (2.5%). Fish oil was the most commonly consumed
lipid product (11.2%) and glucosamine was the most fre-
quently consumed other health promotional product

(36.0%). The most commonly taken plant derived product
was na-dou (3.2%), followed by grape seed (2.8%). Of
the supplements taken by the elderly, only 0.02% of items
conform to “Health Food Control Act” of Taiwan. More-
over, accounting for 50% of items used under the Act of
“Health Food” was chicken essence (data not shown).
Table 3 shows that the ten most commonly used sup-
plements by the elderly were: glucosamine (36.0%), mul-
tivitamins and minerals (34.2%), calcium (11.3%), fish
oil (11.2%), vitamin B group (9.2%), Chinese medicine
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(5.3%), vitamin E (4.6%), vitamin D plus calcium (4.0%),
vitamin C (3.4%), and natural extracts (3.2%). The great-
est differences between men and women in supplements
most commonly used were that men had higher usage
rates of multivitamins and minerals, vitamin B group,
natural extracts, nadou and multivitamins. In contrast,
women were more likely to take glucosamine, calcium,
fish oil, vitamin D plus calcium, Chinese medicine, cod-
liver oil and vitamin C.

Motivations behind supplement use and factors contrib-
uting to choice of supplements

Figure 2 indicates the reasons elderly subjects take sup-
plements. The five most common reasons for taking sup-
plements were: to supplement an unbalanced diet (40.3%),
to prevent joint degeneration (32.5%), to prevent osteopo-
rosis (23.7%), other (13.5%) and to improve cholesterol
(9.9%). The greatest difference between men and women
in terms of the reasons for taking supplements was that
the number one motivation for men was to supplement an
unbalanced diet followed by to prevent joint degeneration
and osteoporosis. In women, the number one motivation
behind taking supplements was to prevent joint degenera-
tion followed by to supplement an unbalanced diet and to
prevent osteoporosis. Figure 3 list the factors influencing

Table 3. Top ten dietary supplements used by the elderly

choice of supplements in the elderly which in decreasing
order of importance, namely: receiving a particular sup-
plement as a gift (55.0%), being introduced to a supple-
ment by family or friends (20.5%), being introduced to a
supplement by a medical professional (13.3%) and brand
or reputation of the product (8.3%). Furthermore, accord-
ing to medical history, the elderly took significantly more
dietary supplements if they were diagnosed as pulmonary
tuberculosis (OR=12.9, 95% CI=3.67-45.2), allergies (OR
=249, 95% CI=1.60-3.87), peptic ulcer (OR=2.11, 95%
CI=1.17-3.82), chronic liver disease (OR=2.49, 95% CI=
1.14-5.46), arthritis (OR=2.03, 95% CI=1.09-3.80), hy-
perlipidemia (OR=2.14, 95% CI=1.16-3.93), heart disease
(OR=1.53, 95% CI=1.00-2.33), depression (OR=6.20,
95% CI=1.19-32.27), prostatic enlargement (OR=2.19,
95% CI=1.35-3.53) and Ooher diseases (OR=1.99, 95%
CI=1.03-3.86) (data not shown). In addition, glucosamine
and “vitamins and minerals” were the items more fre-
quently taken by the elderly with any kind diseases. Ex-
cept that the main choice item for the elderly with tuber-
culosis was “protein and formula food”, and calcium
(data not shown). This data indicated that the elderly with
different diseases did not choose to take special property
supplements.

Rank Overall (%) Male (%) Female (%)
1 Glucosamine (36.0) Multivitamin/mineral (45.3) Glucosamine (42.8)
2 Multivitamin/mineral (34.2) Glucosamine (28.0) Multivitamin/mineral (24.7)
3 Calcium (11.3) Vitamin B complex (11.8) Calcium (12.4)
4 fish oil (11.2) fish oil (10.8) fish oil (11.5)
5 Vitamin B complex (9.2) Calcium (9.9) Vitamin B complex (7.1)
6 Chinese medicine (5.3) Chinese medicine (4.9) Vitamin D + Calcium (6.3)
7 Vitamin E (4.6) Vitamin E (4.6) Chinese medicine (5.7)
8 Vitamin D + Calcium (4.0) Natural extracts (4.6) Vitamin E (4.5)
9 Vitamin C (3.4) Na-dou (4.0) Cod liver oil (3.6)
10 Natural extracts ' (3.2) Multivitamin (3.9) Vitamin C (3.4)

"Natural extracts include bilberry, blueberry, mushroom, other types of plant extracts, and products containing several kinds of plant concen-

trate and extracts.
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Figure 2. The reasons for taking supplements in 431 elders using supplements. 1. Supplement an unbalanced diet (n=172); 2. Prevent joint
degeneration (n=142); 3. Prevent osteoporosis (n=105); 4. Other (n=57); 5. Improve body composition (n=41); 6. Improve cholesterol
(n=39); 7. Increase physical strength (n=33); 8. Strengthen immunity (n=25); 9. Regulate digestion (n=18); and 10. Fight fatigue (n=13).
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Figure 3. Factors influencing choice of supplements in 431 elders using supplements. 1. Given as a present (n=241); 2. Recommended by
family or friends (n=85); 3. Recommended by health professional (n=65); 4. Trade-name or reputation (n=35); 5. Other (n=26); 6. Recom-

mended by shop manager or other staff-member (n=21).

Table 4. Vitamin and Mineral intake from supplements in supplement users

Nutrient n DRIs UL Mean = SE Range Q25 Median Q75
Vitamin A (ug) 187 500-600 3000 813+51.3 17.5-4000 375 750 940
Vitamin D (ug) 226 10 50 9.76+0.56 0.09-510 5 10 12.5
Vitamin E (mg) 198 12 1000 71.549.88 0.01-450 18 50 58
Vitamin C (mg) 197 100 2000 116+12.1 0.05-1026 60 90 100
Vitamin B-1 (mg) 203 0.8-1.3 - 13.0+1.96 0.003-202 1.5 1.5 11.4
Vitamin B-2 (mg) 203 0.8-1.4 - 7.51+1.24 0.01-100 1.7 1.7 7.16
Vitamin B-6 (mg) 203 1.6 80 8.94+1.29 0.003-200 2 3 6
Vitamin B-12 (ug) 202 2.4 - 44.7+9.82 0.17-1006 6 25 25
Folate (pg) 192 400 1000 390+16.6 3.33-1300 250 425 500
Biotin (pg) 158 30 - 38.3+4.75 0.5-450 30 30 30
Niacin (mg) 170 10-17 35 19.3+1.11 0.04-107 11.2 20 20
Pantothenic acid (mg) 74 5 - 14.5+3.48 0.02-175 3.33 9.5 10
Choline (mg) 24 360-450 3500 74.1+17.4 1.5-220 20.2 50 75
Calcium(mg) 235 1000 2500 257+13.4 1.03-1604 118 220 324
Magnesium (mg) 182 315-360 700 63.1£5.55 0.53-735 42.7 50 70
Iron (mg) 72 10 40 9.09+0.88 0.09-39 243 8.2 13.8
Selenium(ug) 149 50 400 44.0+3.01 0.93-300 25 55 55
Phosphorus (mg) 151 800 3000 103+6.64 1.14-636 61.9 110 110
Iodine (ng) 147 140 1000 121+£5.72 1.75-300 75 150 150
Potassium(mg) 161 - - 76.6£7.58 0.04-780 40 80 80
Fiber (g) 8 20-30 - 0.72+0.27 0.02-3.6 0.18 041 0.87

Mean nutrient intake in elderly subjects taking supple-
ments

Table 4 shows the nutrient intake from supplements in
persons aged 65 years and over. Intake of vitamins A, C,
E, B-1, B-2, B-6, B-12, biotin, niacin, and pantothenic
acid all over-exceeded mean DRIs. Intake of vitamin D,
folate, iron, selenium and iodine were similar to mean
DRIs. However, intake of calcium, magnesium, dietary
fiber, choline and phosphorus were all far below mean
DRIs.

DISCUSSION

In the NAHSIT 1993-1996, 22.3% of elderly men and
22.6% of elderly women reported taking supplements.*
In the 1999-2000 Elderly Nutrition and Health Survey in
Taiwan (ENAHSIT 1999-2000), 30.1% of elderly men
and 34.9% of elderly women reported taking supple-
ments.”*?' The present study found that 45.7% of elderly
men and 52.2% of elderly women reported taking sup-

plements. The results from these three surveys demon-
strate that women have a higher rate of supplement use
than men, possibly related to a greater focus on health and
nutrition by women.?® In addition, it is clear that the rate
of supplement use by the elderly is increasing over time.
Although the rate of supplement use of the elderly in
Taiwan remains higher than that of 23.8% found in South
Korea,'® and that of 8.5% reported in mainland China,* it
is lower than the rate of 63.3% found in the United States
® and is similar to that of 45.8% reported in central and
southern areas of Japan.*

Many results have shown that the consumption of die-
tary supplements is higher in urban areas.*'®'*"* This
trend is similar to that observed in mainland China and
South Korea where persons living in metropolitan areas
have higher rates of supplement use than those living in
non-metropolitan areas.'®*** Furthermore, this was com-
patible with the results of NAHSIT 1993-1996 and
ENAHSIT 1999-2000, where the highest rate of people
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taking dietary supplements was found in those living in
the capital city.”>** However, the elderly in the first
northern stratum of Taiwan did not have a significantly
higher rate of dietary supplements use than those in other
areas in this study. If a more detailed examination of the
ENAHSIT 1999-2000 and current survey data is made,
we find that the rate of supplement use in the Eastern stra-
tum has increased from 5.4% to 44.0%, which is a rate of
increase that is higher than that observed in the other four
strata. It demonstrates that in recent years, people in areas
that are less urbanized are focusing more and more on
taking supplements.

Our findings that high education level or perceived fi-
nancial adequacy are associated with a higher rate of sup-
plement use are similar to those reported by other interna-
tional research that found higher rates of supplement use
in those with high compared to low levels of educa-
tion.*!%1326 On the other hand, we found that household
income had no direct association with the rate of supple-
ment use. This is in contrast to the finding that individuals
with higher monthly incomes had higher rates of supple-
ment use and demonstrates that use of supplements is
associated with individual economic capability rather
than household circumstances.

Results of in this study indicated that gender, age,
geographical location, current employment status, house-
hold monthly income, self-reported health status, per-
ceived financial resources and marital status were not
significantly associated with the choice of one as com-
pared to several supplements. These findings are similar
to those found in the ENAHSIT 1999-2000. However,
they differ somewhat from those of a German study that
found that women were more likely to use two or more
kinds of supplements compared to men.*’ Chen et al. also
found that women were more likely to use several kinds
of supplements.”® In addition, all of the abovementioned
studies and the present study agree that the elderly and
those with a higher level of education are more likely to
take more than one kind of supplement. Compared to the
elderly aged 60 years and over in the United States
(63.2% use two or more kinds of supplements),’ the eld-
erly in Taiwan are less likely to use two or more kinds of
supplements.

In regards to use of vitamins or minerals by the elderly,
the most commonly chosen supplement was multivita-
mins and minerals (34.2%), followed by calcium (11.3%),
vitamin B complex (9.2%), and vitamin E (4.6%) in this
study. These findings are similar to those of the
ENAHSIT 1999-2000 where the most commonly used
supplement was multivitamins and minerals (32.2%),
followed by calcium (20.9%), vitamin E (19.4%), vitamin
C (9.7%) and vitamin B complex (5.5%).*>*' Multivita-
mins and minerals is still the most commonly taken sup-
plement. Use of vitamin B complex has clearly increased,
but that of calcium, vitamin C or vitamin E supplements
has decreased by about 50%, 60% or 75% compared to
the ENAHSIT 1999-2000, respectively. The most com-
monly taken non-vitamin and non-mineral supplement
(functional food) was glucosamine (36.0%) followed by
fish oil (11.2%) and Chinese medicine (5.3%) in this
study. These findings are quite different to those of the
ENAHSIT 1999-2000 where fish oil (5.3%) and Ginseng

(4.9%) were the most commonly taken functional foods.
Use of glucosamine in the elderly in Taiwan has dramati-
cally increased and it has become the first choice of sup-
plement. The findings are similar to those from the
United States where glucosamine was the most com-
monly used supplement taken by the elderly.”® The find-
ings are also similar to those reported in Mexico in 1995-
1999 where glucosamine was the most commonly used
non-vitamin and non-mineral supplement with an in-
crease in the rate of use from 0.4% to 17.5%.%° Moreover,
use of glucosamine is higher in elderly women compared
to elderly men, which demonstrates that elderly women
are more concerned with bone and joint problems. It is
possible that the increase in use of glucosamine has been
influenced by advertising related to the effect of gluco-
samine on the prevention of bone pathological changes,
and it would be worthwhile investigating this phenome-
non further. On the other hand, the use of fish oil has also
increased, possibly related to associate health information
that fish oil is able to prevent cardiovascular disease. In-
ternational research shows that gingko biloba, garlic and
ginseng are the most commonly used Chinese herbal sup-
plements,*® which differs somewhat from the findings of
the present study that found that the most commonly used
supplements from this group were Chinese medicine
(5.3%), gingko biloba (2.5%) and Ganoderma lucidum
(2.1%). This could be related to cultural differences be-
tween individual countries.

Results of Chou et al. found that consumer’s knowl-
edge about supplements came predominantly from rec-
ommendations from family and friends as well as profes-
sionals.”® However, the most important sources of sup-
plements for the elderly in this study were receiving them
as a gift from other people, followed by being introduced
to them by family or friends. In addition, research by Lee
et al. has found that people with very poor self-reported
health and those with chronic diseases are more likely to
take supplements than their healthier counterparts.’’ In-
ternational research has also found that people with dia-
betes or high blood pressure are more likely to take sup-
plements.**** These finding are similar to those of our
study and the ENAHSIT 1999-2000 that the use of sup-
plements are associated with some medical history. How-
ever, we did not find that elderly with different diseases
choose to take special property supplements in the present
study. Hence, an important topic of future research would
be whether it is more appropriate for people with a par-
ticular health status to take specific supplements.

Much international research indicates that multivita-
mins and minerals are the most commonly taken supple-
ments.** Chou et al. found that the most important re-
quirement of consumers towards supplements was the
product’s effectiveness (results from using the product)
followed by the dose of ingredients.”® In addition, 50% of
consumers thought that health foods or supplements could
replace medicines for the treatment of disease and almost
60% believed that health foods or supplements can pre-
vent certain diseases.’’ Wang et al. showed that 85% of
consumers did not have an understanding of safe doses of
vitamins and minerals and had inadequate knowledge
about the principles of safely using supplements or their
nutritional content.>* Moreover, many products on the
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market exceed the upper limits of recommended intake
levels, and it is possible that long-term use could harm
health, which is in stark contrast to the goal of improving
health that is behind the taking of such supplements. Re-
search in Poland, the United States and Germany have all
shown that intakes from supplements of vitamins A, D, E,
B-1, B-2 and B-6 (50" percentile) exceed national rec-
ommended intake levels.”''*” In contrast, the quantity of
calcium (50™ percentile) ingested is only half that of the
recommended intake in the countries concerned. These
findings are similar to those of our study. We found that
the intake from supplements of vitamins A, C, E, B-1, B-
2, B-6, B-12, biotin, niacin, and pantothenic acid were all
above mean recommended levels, although intake did not
exceed the upper limits of recommended intake. However,
long-term use of fat-soluble vitamins such as vitamins A
has the potential to lead to excessive intakes, resulting in
liver toxicity. Special care needs to be taken when using
supplements containing fat-soluble vitamins or repetitive
use should be avoided. Similarly we found that mean in-
take of calcium calculated from supplements was only
279 mg. Elderly peoples’ mean intakes of calcium, mag-
nesium and dietary fiber from supplements were all less
than half of DRIs. In addition, calcium, magnesium and
dietary fiber are the nutrients or food components more
commonly lacking in elderly people’s diets. Pan et al. has
shown that dietary intake of calcium in Taiwan is only
60% of recommended levels.” If we add the mean nutri-
ent intake from supplements, there is potential for intake
to still fall short of the DRI of 1000 mg. This indicates
that elderly subjects’ supplementation of calcium fails to
meet expectations. In addition, the quantity of dietary
fiber in supplements is extremely low and it is therefore
not expedient to obtain adequate quantities of fiber
through supplements. The correct use of supplements can
promote health. However, inappropriate use of supple-
ments can not only lead to a failure to improve health and
a waste of resources, it can also lead to toxicity if intakes
are excessive or fail to improve health if intakes are in-
adequate. An important direction of future nutrition edu-
cation research is how to educate the public to improve
understanding about supplements.
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