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The aim of this study was to investigate trends in nutrients and sources of dietary intake for Taiwanese people
from the Nutrition and Health Survey in Taiwan (NAHSIT) 1993-1996 to 2005-2008. Twenty-four hour dietary
recall data were obtained from the 2005-2008 NAHSIT. The results showed that intake of cereals and grains, and
dietary fiber has decreased, whereas intake of carbohydrate rich convenience foods has increased. As a result,
10-20 g of dietary fat is now obtained from carbohydrate rich foods. A greater proportion of Taiwanese are
choosing low-fat meat products, however, excessive intake of meat by men and women aged 19 to 64 years is
resulting in excessive intakes of protein, cholesterol and saturated fat. Men and women aged 19 to 30 years had
insufficient intakes of fruit and vegetables. Consumption of fruit, dairy/products, and nuts was low in all age
groups. We recommend strengthening public nutrition education and changing diet related environment to im-
prove dietary quality and food group distributions. Issues of concern include excessive intakes of energy and the
soybean/fish/meat/eggs food group in all subjects, high amount of processed foods and refined-carbohydrate rich
foods in men aged 19 to 64 years and women aged 19-30 years, as well as intakes below the DRI for a variety of

nutrients in elderly persons.
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INTRODUCTION

Nutrition and dietary habits are influenced by the envi-
ronment and level of economic development.' The cur-
rent environment of rapidly changing consumerism with
an emphasis on healthy eating, coupled with sedentary
lifestyles and the growth of convenience foods has the
potential to change individuals’ dietary patterns. These
influences on dietary intake determine an individual’s
consumption of particular food groups and nutrients, with
a resulting impact on health, as insufficient intake of par-
ticular nutrients and foods is an important risk factor for
many chronic diseases. The 2005-2008 Nutrition and
Health Survey in Taiwan (NAHSIT, 2005-2008) found
that the prevalence of overweight and obesity in Taiwan
has clearly increased. The prevalence of BMI>24 in men
is now greater than 50% and the prevalence of hyper-
triglyceridemia, diabetes and the metabolic syndrome are
also rising.” Examination of ten year trends in nutritional
health and dietary habits in Taiwan is of vital importance
as it will aid in the development of dietary recommenda-
tions for the public and the development of appropriate
nutrition health policies. This study analyzes household
recipes and 24 hour dietary recall data from the 2005-
2008 survey for adults aged 19 years and above, and
compares it to that from the 1993-1996 survey (for adults
aged 19-64 years) and the 1999-2000 survey (for elderly
persons aged 65 years and over), on changes in nutrient

intakes and food sources. We will examine whether in-
takes of the six major food groups and associated nutri-
ents is appropriate for adults and the elderly by compari-
son to the recommended Dietary Reference Intakes (DRI).
Examination of this data will enable a better understand-
ing of the basis of dietary problems in Taiwan, enabling
the development of recommendations regarding dietary
sources of nutrients and appropriate serving sizes, thereby
reducing unhealthy dietary habits, improving nutritional
health, and reducing risk factors for chronic disease in
Taiwan.

MATERIALS AND METHODS

Data source

Data used in the study were those from 24 hour dietary
recalls,” obtained from Nutrition and Health Survey in
Taiwan 2005-2008 (NAHSIT 2005-2008). The survey
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adopted a multi-staged, stratified and clustered probabil-
ity design with five mutually-exclusive strata (Northern 1,
Northern 2, Central, Southern and Eastern strata), and
three extra- strata for specific population groups (Hakka
areas, Penghu Islands and Mountainous areas). Details
have been provided elsewhere.*

Dietary data analysis

The 24 hour dietary recall data were first analyzed using
the Taiwan Food Nutrient Database and associated soft-
ware (FNDB971205), the USDA National Nutrient Data-
base, and the Food Composition Database of Sugiyama
University. SAS and SUDAAN statistical software were
then used to weight the sample and estimate means and
standard deviations of nutrient intakes by age and sex.’
Sources of dietary intake were based on 24 hour dietary
recall data. Nutrients and food sources were divided into
12 major and 47 minor items in order to assess nutrient
intakes from each food group. The 47 minor food items
were grouped into six major food groups based on their

relative composition of the three major nutrients (Table 1).

Intake levels of each of these six food groups were then
estimated.

Nutrient and six major food group intakes of those
aged 19-30 years and 31-64 years from the present survey
(2005-2008) were compared to data from the 1993-1996
survey.® Dietary and nutrition data from elderly persons
aged 65 years and over were compared to that from the
1999-2000 survey.” The appropriateness of intakes of the
six major food groups was estimated. Nutrient intakes
were compared to recommended DRI® levels for each age
and sex group. The proportion of people not meeting DRI
levels were also compared. Sources of nutrients were as-
sessed and recommendations made regarding how to im-
prove nutrient intake through changing food sources.

To assess the prevalence of imbalanced intake of vari-
ous nutrients, we derived the true distribution of nutrient
intake levels by removing intra-individual variation of 24-
hour recall data. With triplicate, three-season balanced 24-
hour recall data, mean Pearson’s correlation coefficients
(r) were calculated from all possible pairs of nutrient
measurements and the ratio of within to between individ-
ual variance (intra-variability/inter-variability) was esti-
mated as: ratio = [(1-r)/r]. The variance of the true distri-
bution was obtained by dividing the original variance by
(1+ratio). Then, the true distribution was used to estimate
the percentage of people under or above the cut-off point,
according to Chang’s method.’

RESULTS AND DISCUSSION

Changes in energy intake and percentage energy intake
provided by the three major nutrients (Table 2)

In the 2005-2008 survey, men aged 19-64 years and
women aged 19-30 years had energy intakes higher than
recommended DRI levels for those with a ‘low activity’
physical activity level. Compared to the 1993-1996 sur-
vey, energy intakes of men aged 31 to 64 years have in-
creased by an average of 250 kcal and those of women
aged 19-30 years have shown an even greater average
increase of 387 kcal. Only women aged 31-64 have not
shown a great increase in energy intake with mean intakes
reaching only 92.8% of recommendation for those with

low physical activity. In contrast, both elderly men and
women have lower energy intakes than those observed in
the 1999-2000 survey (a decrease of 119 kcal in men and
of 157 Kcal in women) with elderly men reaching only
83-90% of recommended DRI levels and elderly women
reaching only 73-80% of recommended intake levels for
those with low physical activity.

When comparing the percentage energy provided by
the three macro nutrients by age, it was found that the
younger the age the greater the percentage energy pro-
vided by fat. In men and women aged 19-64 years, 30%
of energy intakes were provided by fat and in men from
mountainous areas this percentage was as high as 39.2%
(Table 3). In contrast, the percentage of energy provided
by carbohydrates in men aged 19-64 years and women
aged 19-30 years was less than 50%. In persons aged 65
years and over, 29.0% of energy intake in men came from
fat and 27.8% of energy in women came from fat.

Adults protein intakes in the present survey was also
higher than that of the previous survey. About 16-17% of
energy intake came from protein in adult men and women
in each age group. Total protein intake is composed of
animal sources (such as poultry/products, meat/products,
fish and seafood/products, eggs/products, and
dairy/products) and plant sources of protein (such as ce-
reals, grains, tubers and roots, vegetable oil, nuts/products,
soybean/products, fruit and vegetables). The ratio of the
animal to the plant sources of protein was compared be-
tween the two surveys across different age groups. It was
found that the ratio of animal to plant sources changed
from 1.5 to 2.3 in men aged 19-30 years, from 1.2 to 1.5
in men aged 31-64 years, and from 1.4 to 1.3 in men aged
65 years and over. In women, this ratio changed from 1.4
to 1.8 in those aged 19-30 years, from 1.2 to 1.4 in those
aged 31-64 years, and from 1.2 to 1.0 in those aged 65
years and over. Therefore, in the past decade, consump-
tion of animal sources of protein have increased in adults
and decreased in elderly persons. In addition, the data
suggest that the younger the age of the person, the greater
the intake of animal protein. Intake of animal protein was
also greater in men compared to women.

The most important sources of energy were cereals,
grains, tubers and roots subgroup, and meat/products. In
comparison to previous surveys (1993-1996 and 1999-
2000) energy and nutrient intakes have changed in adults
and elderly persons due to changing food choices (Figure
1). Energy intake from cereals, grains, tubers and roots
subgroup decreased in 19-64 year olds in the present sur-
vey, whereas energy intake increased from carbohydrate
rich convenience foods subgroup and simple sugars. In
addition, despite an increase in meat and meat product
intake by adults, as the mitems consumed was more likely
to be low-fat, the energy provided by meat/products
showed a large decrease. The energy provided by almost
all of the remaining major food groups increased, and as a
result the total energy intake of women aged 19-30 years
and men aged 31-64 years showed a marked increase. In
elderly persons aged 65 years and over, energy intake
from cereals, grains, tubers and roots subgroup, and
meat/products decreased, and as a result the total energy
intake for this age group decreased.
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Table 1. Number of servings of the six major food groups by age and gender
Gender Males Females
Age 19-30 31-64 >65 19-30 31-64 >65
n 241 724 481 241 736 485
Energy (Kcal) 2320 2378 1711 1878 1672 1316
Six major food groups Food source category Each major category covers the following minor Tntake of cach major category (Ex.)
(major) categories
1.Cereals Cereals, grains, tubers  Rice and rice products, wheat and flour product,
and grains and roots starch-rich roots, stems, and their products, starch- 6.77 8.45 8.34 5.55 5.49 6.9
rich beans, seeds, and their products
Carbohydrate Carboh_ydrate rich Bread, instant noodles, sa_ndw1ches, hamburgers, 242 182 097 209 151 0.75
rich foods convenience foods steamed buns, and dumplings
Pastries/cookies Pastries, cookies, jelly, and puddings 0.9 0.81 0.57 0.98 0.76 0.55
Miscellaneous foods Soups, other 0.08 0.09 0.04 0.18 0.07 0.02
Simple sugars Candy (chocolate), sweetened shaved ice deserts, 399 263 097 799 193 058
sugary drinks, sugar-added processed juice
S(,lmple Sugars 10.3% 6.6% 3.4% 9.6% 6.9% 2.6%
(%)/Energy
2.Fats and oils Fats and oils Vegetable oils 3.53 3.68 2.73 2.52 2.76 2.04
Animal fats 0.11 0.10 0.16 0.05 0.19 0.18
Nuts and nut products 0.17 0.34 0.42 0.14 0.30 0.20
Carbohydrate rich Carbohydrate rich convenience foods, pas-
foods/Miscellaneous tries/cookies, soups and other 3.55 2.62 1.40 3.14 1.96 1.17
foods
Total 7.36 6.74 4.71 5.85 5.21 3.59
3.Soybean/fish/meat/eggs Poultry/products Chicken and chicken products, duck and duck prod- 1.59 096 035 1.05 057 026
ucts, other poultry and related products
Meat/products Pork and pork products, beef and beef products, oth- 335 311 182 262 18 112
er meat and related products
Fish and seafood/ Freshwater fish (fresh), saltwater fish (fresh), fish
products products and fish offal, shellfish and shellfish prod- 1.79 2.12 1.87 1.14 1.76 1.29
ucts
Eggs/products 0.79 0.7 0.36 0.51 0.46 0.23
Soybean/products 1.00 1.46 0.81 0.93 1.08 0.83
Carbohydrate rich Carbohydrate rich convenience foods, pas-
foods/Miscellaneous tries/cookies, soups and other 0.70 0.55 0.29 0.63 0.37 0.17
foods
Total 9.22 8.9 5.5 6.88 6.04 3.9
4.Dairy/products Dairy/products 0.22 0.39 0.69 0.31 0.44 0.65
5.Vegetables Vegetables dark colored vegetables, light-colored vegetables,
bamboo shoots, squashes, beans, mushrooms, other
vegetables and their products, pickled vegetables, 2.34 3.48 3.52 2.16 342 3.27
and seaweed
6.Fruit Fruit Fresh fruit, processed fruit, fresh fruit juices 0.92 1.63 1.66 1.09 1.84 1.20
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Table 2. Caloric intake and trends in percentage caloric intake supplied by the three major nutrients by age and gender

Energy DRI -low activ- o o Protein Animal Lipid Carbohydrate Protein Lipid Carbohydrate
(Kcal) DRI - sedentaryt ity 1 DRI- sedentary% DRI -low active% (@) Protein () () () %) (%) %)

19-30(05~08) 2321 1950 2250 119% 103% 94.5 54.0 85.7 275.0 16.8% 34.3% 48.9%
19-30(93~95) 2352 - - 90.0 46.3 82.8 297.3 15.7% 32.5% 51.8%
Males 31-64(05~08) 2377 1850-1750 2150-2050 129-136% 111-116% 98.1 50.8 84.0 282.8 17.2% 33.2% 49.6%
31-64(93~95) 2125 - - 78.7 38.1 77.7 259.3 15.3% 34.1% 50.6%
>65(05~08) 1711 1750-1650 2050-1900 98-104% 83-90% 72.1 358 55.2 231.5 16.8% 29.0% 54.1%
>65(99~00) 1829 - - 75.2 40.6 61.1 239.3 16.6% 30.4% 52.9%
19-30(05~08) 1878 1600 1800 117% 104% 76.7 38.9 71.4 236.0 16.2% 33.9% 49.9%
19-30(93~95) 1491 56.2 27.8 59.0 185.6 15.0% 35.4% 49.6%
Females 31-64(05~08) 1671 1550-1500 1800 108-111% 92.8% 714 35.0 58.3 217.6 17.0% 31.2% 51.8%
31-64(93~95) 1639 64.1 30.6 62.1 206.3 15.6% 34.1% 50.3%
>65(05~08) 1316 1500-1450 1800-1650 88-90% 73-80% 55.4 25.1 41.0 184.4 16.6% 27.8% 55.6%
>65(99~00) 1472 60.3 30.6 47.9 201.0 16.3% 29.2% 54.5%

+Comparison with the recommended ‘Dietary Reference Intakes’ for adults and elderly persons with a ‘sedentary’ or ‘low activity * level of physical activity.
1Summation of protein intake from poultry, meat, seafood, eggs/egg products and dairy/products.
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Changes in intake of six major food groups

The six major food groups include: cereals and grains,
vegetables, fruit, soybean/fish/meat/eggs, dairy/products,
and fats and oils group. In the present survey, only 65%
intake of cereals, grains, tubers and roots subgroup in
adults and elderly persons came from rice, wheat, flour,
starchy roots and stems, dried beans and seeds, caryopsis
and products made from cereals or starch-rich vegetables.
Taking into consideration that many Taiwanese eat car-
bohydrate rich convenience foods (such as bread, instant
noodles, sandwiches, hamburgers, steamed buns and
dumplings) as a main meal, in the study, the total number
of servings for the cereals and grains group was estimated
by combining the intake of cereals, grains, tubers and
roots subgroup with intake of carbohydrate rich conven-
ience foods subgroup (Table 1). In contrast, as pastries/
cookies and simple sugars have a low nutrient density and
their regular intake is not encouraged, these foods were
not categorized as cereals and grains group.

Intake of cereals and grains group in the three age
groups of 19-30 years, 31-64 years and 65 years and over
were compared between the present survey and that from
1993-1996 (for those aged 19-30 years and 31-64years)
and 1999-2000 (for those aged 65 years and over) as
shown in Table 1. It was found that in all age groups apart
from women aged 19-30 years, intake of cereals, grains,
tubers and roots subgroup decreased. In addition, apart
from men aged 31-64 years and men aged 65 years and
over, all other age and sex groups consumed less than 8
servings (approximately 2 bowls of rice) per day and in-
stead consumed carbohydrate rich convenience foods
subgroup as a replacement. In addition, mean intakes of
simple sugars in men and women aged 19-30 years ac-
counted for 10% of total energy intake.

In regards to fruit and vegetable intake, young men
and women aged 19-30 years consumed fewer servings of
vegetables (about 2 servings), with less than 1 serving of
dark colored vegetables and only 1 serving of fruit per
day. In contrast, adults aged 31-64 years and elderly per-
sons aged 65 years and over consumed about 3.2-3.5
servings of vegetables and 1.5 servings of fruit daily.
There was no significant increase in consumption of fruit
and vegetables compared to the previous surveys. In the
United States, the consumption of fruit and vegetables has
also shown very little change between 1994 and 2005."
The food frequency questionnaire survey in NHANES
2005 found that only 32.6% of adults consumed two or
more servings of fruit every day and 27.2% consumed
three servings of vegetables.'' A report on risk factors for
chronic disease by the US Behavior Risk Factor Surveil-
lance System also found that only 14-37% of Americans
eat at least 5 servings of fruit and vegetables every day."
The lowest intake of fruit and vegetables in Taiwan was
observed in the 19-30 year age group, with slightly better
consumption of vegetables observed in those aged 31-64
years and 65 years and over.

With regards to consumption of foods of the dairy
products group, those aged 19-64 years had an intake of
only 0.4 cups per day and those aged 65 years and over
had an intake of only 0.6 cups per day. Intake of dairy/
products by adults and elderly persons in the present sur-
vey was slightly lower than that reported in the previous

surveys. Adults aged 19-30 years are primarily consum-
ing whole-fat dairy products (7.9 g of fat per serving),
however, adults aged 31-64 years (4.8 g fat per serving)
and elderly persons aged 65 years and over (2.9 g fat per
serving) have already changed to low fat dairy products.

With regards to the soybean/fish/meat/eggs group,
apart from elderly persons aged 65 years and over, the
total number of servings from this food group increased
in adults aged 19-64 years as did protein intake. Men
aged 19-64 years had as many as 9 servings of soy-
bean/fish/meat/eggs and women had about 6-7 servings.
Intake of pork/products was the highest (about 3 servings
every day). However, the fat contained in the consumed
pork/products was much lower than that of previous sur-
veys. As a result, the grams of protein consumed from
this source increased while the energy provided from this
food source decreased (Table 1).

Vegetable and fruit group intake decreased in young
adults aged 19-30 years in every region, and every age
group in mountainous areas (data not shown). Lin has
previously found that sex, ethnicity and age can influence
the choice of food sources for protein. In addition, those
with higher intakes of animal protein usually have lower
intakes of fruit and vegetables."

The total intake of fats and oils group (including ani-
mal and vegetable oils used in cooking, nuts and nut
products) slightly increased compared to previous surveys.
Men and women consumed only 0.3 and 0.2 servings of
nuts, respectively and the use of animal fats and oils de-
creased from previous surveys. However, consumption of
carbohydrate rich convenience foods and other foods with
hidden fat content increased by 2 to 3 servings, and as a
result the mean intake of fats and oils reached 6 to 7 serv-
ings (Figure 2).

Changes in intake and food sources of nutrients
Comparison of servings and intake of the six major food
groups with previous surveys has shown that current
Taiwanese dietary habits corresponds to a low consump-
tion of grains, tubers and roots subgroup coupled with a
rapid rise in consumption of carbohydrate rich conven-
ience foods subgroup and hidden fat, increased consump-
tion of cooking oil, low intake of nuts, but no change in
the consumption of fruit, vegetables and dairy/products.
In 19-30 year olds, intake of fruit, vegetables and dairy/
products is insufficient, sugary drinks account for 10% of
energy intake and intake of meat is excessive. In contrast,
caloric intake as well as the consumption of meat/meat
products of the elderly persons decreased; in addition this
group also prefers low fat dairy/products. Intake of low-
fat meat has increased in all age groups. The dietary
changes mentioned above would impact on the intake of
various nutrients. In the following section the intake of
nutrients from these six major food groups will be further
analyzed. Nutrient intake data of NAHSIT will be com-
pared with those from NHANES 2005-2006'* (Tables 3
and 4).

Decreased intake of cereals and grains group, and in-
sufficient intake of fruit and vegetable groups

Dietary fiber

Men and women aged 19-64 years consumed 16.7 g of
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Table 3. Mean nutrient intakes and deviations from dietary reference intakes in adults aged 19-64years by geographic area and gender

USA DRI Nationwide USA DRI for Nationwide Hakka areas PengHu area Mountainous areas

>20 for Male, n=965 >20 women Female, n=977 Male, n=200 Female, n=203  Male, n=192 Female, n=192  Male, n=195 Female, n=192

years meni Mean DRI(%) years Mean DRI(%) Mean DRI(%) Mean DRI(%) Mean DRI(%) Mean DRI(%) Mean DRI(%) Mean DRI(%)
Energy (kcal) 2163 2150 2361 110% 1785 1800 1733 96% 2420 113% 1797 100% 2389 111% 1671 93% 2579 120% 1729 96%
Protein (g) 102 56.7 97.1 171% 70 48.3 73.1 151% 932 164% 71.8  149% 100 177%  70.6 146% 929 164% 64.7 134%
Protein (%) 97.1 17%/en 73.1  16.8% 93.2 16.2% 71.8 159% 100 17.4% 70.6 16.8% 929 164% 64.7 15.4%
Lipid (g) 100 84.5 33%/en 68.7 622 321% 85.0 33.3% 62.1 31.0% 81.5 31.8% 584 312% 98.8 392% 66.1 35.3%
Carbohydrate (g) 310 281 49%/en 217 223 512% 290 50.4% 239 53.0% 292  50.7% 219 52.0% 253 44.5% 208 49.3%
Dietary fiber (g) 17.8  25.0 16.7 67% 14.1 25.0 16.7 67% 16.3 65% 17.6 ~ 70% 16.0 64% 14.5 58% 11.8  47% 12.6 50%
Vit A (RE) (ug) 690 600 1046 174% 581 500 926 185% 1332 222% 1450  290% 832 139% 742 148% 813  136% 752 150%
Vit D (ug) 6.7 8.2 123% 6.7 7.8 116% 8.3 124% 5.2 78% 11.5 173% 7.1 106% 6.5 98% 5.8 88%V
Vit E (TE) (mg) 8.6 12.0 9.6 80% 6.5 12.0 8.1 67% 10.0 84% 8.0 67% 10.1 84% 8.4 70% 9.8 81% 7.5 62%
VitC (mg) 97.9 100 185 185% 78 100 173 173% 176 176% 162 162% 175 175% 156 156% 136  136% 143 143%
Vit B-1 (mg) 2.01 1.10 1.40 127% 1.41 0.90 1.09  121% 1.47 134% 1.16  129% 1.32 120%  1.03 114% 1.60 145% 1.10 122%
VitB-2 (mg) 2.69 120 1.56 130% 1.95 1.00 1.3 125% 1.54 128% 1.35  135% 1.49 124%  1.19 119% 130 108%  1.08 108%
Niacin (mg) 31.6 140 240 172% 20.9 12.0 19.1 159%  24.7 176% 18.6  155%  25.1 180%  17.6 146% 23.1 165% 16.4 137%
Vit B-6 (mg) 246 1.50 2.20 147% 1.66 1.5 1.74  116% 2.20 147% 1.70  113%  2.04 136%  1.62 108% 222 148%  1.65 110%
Vit B-12 (ug) 691 240 7.85 327% 4.47 2.4 6.35  265% 9.27 386% 737  307% 122 508% 570  238% 8.62 359%  6.10 254%
Ca (mg) 1073 1000 611 61% 858 1000 563 56% 589 59% 541 54% 552 55% 546 55% 460  46% 483 48%
P (mg) 1600 800 1307 163% 1148 800 1052 131% 1288 161% 1041 130% 1381 173% 994 124% 1195 149% 905 113%
Mg (mg) 348 360 309 86% 265 315 264 84% 299 83% 266  85% 339 94% 250 79% 256 71% 214 68%
Fe (mg) 18.9 10.0 18.3 183% 13.8 15.0 15.2 101% 17.0 170% 15.0 100% 16.0 160%  13.8 92% 155 155% 12.1 81%
Zn (mg) 15.5 15.0 12.0 80% 10.4 12.0 9.1 75% 12.0 80% 9.6 80% 11.4 76% 8.1 68% 114  76% 8.1 67%
Na (mg) 4178 2400 4514 188% 2933 2400 3519  147% 4539 189% 3624 151% 4676 195% 2961 123% 5565 232% 3544 148%
(=Salt (g)) 104 6.0 11.3 7.3 6.0 8.8 11.3 9.1 11.7 7.4 13.9 8.9
K (mg) 3174 4700 2951 63% 2366 4700 2584 55% 2893 62% 2613 56% 2819 60% 2333 50% 2504  53% 2126 45%
Cholesterol (mg) 358 300 411 137% 237 300 280 93% 410 137% 293 98% 437 146% 284 94% 429  143% 264 88%

400 411 103% 400 280 70% 410 103% 293 73% 437 109% 284 71% 429  107% 264 66%

MUFA (mg) 37.3 30.8 24.9 22.6 1.12 31.7 23.1 1.15 29.6 1.13 20.9 1.15 374 1.11 24.5 1.00
PUFA (mg) 20.7 26.0 14.8 19.3 0.96 253 18.9  0.94 25.9 0.99 19.1 1.05 277  0.82 24.5 1.00
SFA (mg) 334 27.6 1.1/0.9/1.0 232 20.1 1.00 27.8 1.1/0.9/1.0 20.0 1.00 26.1 1.0 18.3 1.00 33.6 1.00 24.5 1.00
SFA/Energy (%) 10.5 10.5

TUSA>20 years, Data from:Food Surveys Research Group, Beltsville Human Nutrition Research Center. What we eat in America, NHANES 2005-2006. Internet:
http://www.ars.usda.gov/SP2UserFiles/Place/12355000/pdf/0506/Table_1 NIF_05.pdf
fCalculated in accordance with the recommended dietary reference intake for adults and elderly persons with a ‘low activity’ level of physical activity.

SFA: saturated fatty acids; MUFA: monounsaturated fatty acids; PUFA: polyunsaturated fatty acids.
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Table 4. Mean nutrient intakes and deviations from dietary reference intakes in elderly persons aged 65 years and over by geographic area and gender
60-69ycars? DRI Nationwide 60-69yea}rs DRI for Nationwide Hakka areas PengHu area Mountainous areas
men in USA for Male, N=481 women in women Female, N=485 Male, N=98 Female, N=93  Male, N=101 Female, N=102  Male, N=89 Female, N=96

men Mean DRI(%) USA Mean DRI(%) Mean DRI(%) Mean DRI(%) Mean DRI(%) Mean DRI(%) Mean DRI(%) Mean DRI(%)
Energy (kcal) 2202 1975 1,711 87% 1598 1,725 1,316  76% 1,637 83% 1,363 79% 1,691  86% 1,222 71% 1,518  77% 1,093 63%
Protein (g) 88.3 56 72.1 129% 63.5 48.5 55.4 114% 733 131% 578 119% 69.5 124% 53.6  110% 589 105% 44.6 92%
Protein (%) 17% 17% 18% 17% 17% 17% 16%
Lipid (g) 84.2 55.2 29% 63.1 41.1 28% 54.2 30% 39.5 26% 51.8 29% 32.9 24% 54.0 33% 325  27%
Carbohydrate (g) 258 231 54% 194 184 56% 212 52% 195 57% 221 54% 180 58% 188 51% 154 57%
Dietary fiber (g) 17.5 25 17.2 69% 14.3 25 14.5 58% 16.7 67% 15.7 63% 12.3 49% 11.1 44% 10.9 44% 104 41%
Vit A (RE) (ug) 687 600 1,270 212% 597 500 1,105  221% 1,396 233% 1,040 208% 761 127% 742 148% 684 114% 728 146%
Vit D (ug) 10 8.56 86% 10 7.01 70% 8.61 86% 6.16 62% 9.64 96% 8.17 82% 4.21 42% 422 42%
Vit E (TE) (mg) 7.7 12.0 8.1 68% 6.5 12 6.19 52% 7.41 62% 6.19 52% 7.81 65% 6.13 51% 6.16 51% 533 44%
VitC (mg) 99.3 100 175 175% 79.7 100 134 134% 155 155% 133 133% 141 141% 119 119% 133 133% 121 121%
Vit B-1 (mg) 1.85 1.00 1.15 115% 1.30 0.85 0.87 102%  1.31 131% 1.07  126%  0.89 89% 0.72 85% .12 112% 0.69 81%
VitB-2 (mg) 2.50 1.05 140 133% 1.83 0.95 1.15 121% 148 141% 13 137% 1.17  111% 1.04 109%  0.94 90%  0.81 85%
Niacin (mg) 27.2 12.5  18.1 145% 18.7 11.5 13.1 114% 16.5 132% 147  128% 163  130% 124 108% 133  106% 9.1 79%
Vit B-6 (mg) 2.18 1.6 1.78 111% 1.56 1.6 1.37 86% 1.74 109% 1.46 91% 1.56 98% 1.15 72% 1.40 88%  1.09  68%
Vit B-12 (ug) 6.62 2.4 542 226% 4.69 2.4 3.79 158% 4.8 200% 2.8 117% 5.3 221% 4.05 169% 3.8 158% 3.01 125%
Ca (mg) 963 1000 673 67% 783 1000 592 59% 742 74% 591 59% 546 55% 515 52% 489 49% 459 46%
P (mg) 1434 800 1,073 134% 1061 800 847 106% 1,058 132% 890 111% 953 119% 780 98% 805 101% 619 77%
Mg (mg) 324 360 279 77% 258 315 227 72% 274 76% 227 72% 227 63% 180 57% 180 50% 152 48%
Fe (mg) 17.9 10 13.8 138% 12.8 10 11.2 112%  13.7 137% 113 113% 10.0 100% 7.71 77% 9.2 92% 8.8 88%
Zn (mg) 15 15 9.36 62% 10 12 7.24 60% 9.67 64% 7.83 65% 7.19 48% 5.62 47% 8.18 55%  6.01 50%
Na (mg) 3738 2,400 3,078 128% 2606 2400 2513 105% 3,138  131% 2,442 102% 2,763 115% 2,101 88% 2,749 115% 2,147 89%
(=Salt (g)) 93 60 77 6.5 6.0 6.3 7.8 6.1 6.9 53 6.9 5.4
K(mg) 3077 4,700 2,798  60% 2376 4700 2257 48% 2,750  59% 2,346  50% 2,174 46% 1,936  41% 1,990 42% 1,699 36%
Cholesterol (mg) 314 300 231 77% 224 300 155 52% 263 88% 149 50% 210 70% 152 51% 218 73% 187 62%

400 231 58% 400 39% 66% 37% 53% 38% 54% 47%
MUFA (mg) 30.7 20.8 1.22 22.9 15.2 1.18 20.9 1.19 14.7 1.23 18.1 1.09 11.6 1.15 20.2 1.12 11.5 1.22
PUFA (mg) 18.2 17.4 1.03 13.8 12.9 1.00 15.7 0.90 12.9 1.08 17.0 1.02 11.2 1.11 15.7 0.87 11.5 1.22
SFA (mg) 27.9 17.0 1.00 21.0 12.9 1.00 17.5 1.00 11.9 1.00 16.7 1.00 10.1 1.00 18.0 1.00  9.46 1.00
SFA/Energy (%) 11.40% 8.94% 11.83% 8.84% 9.64% 7.85% 8.86% 7.42% 10.7% 7.79%

TUSA 60-69 years, Data from: Food Surveys Research Group, Beltsville Human Nutrition Research Center. What we eat in America, NHANES 2005-2006. Internet:
http://www.ars.usda.gov/SP2UserFiles/Place/12355000/pdf/0506/Table 1 NIF _05.pdf
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dietary fiber (67% of recommended DRI level). In those
aged 65 years and over, fiber intake was 17.2 g in men
and 14.5 g in women (reaching 69% and 52% of the rec-
ommended DRI levels, respectively). Fiber intake in all
age groups were lower than the 25-35 g recommended by
the Department of Health." Fiber intake was the lowest in
men and women aged 19-30 years and women aged 65
years and over, where it reached only 13-14 g (data not
shown). The largest proportions of individuals not meet-
ing dietary requirements for fiber intake were observed in
the19-30 years group and those aged 71 years and over,
where more than 90% of people had intakes below rec-
ommended DRI levels (Table 5). When analyzed by re-
gion, fiber intake was the lowest in mountainous regions
with intake levels for men and women reaching only 47%
and 50%, respectively of the lower end of recommended
DRI levels. Moreover, intake levels in elderly persons in
mountainous areas reached only 40% of the recom-
mended levels.

Dark colored vegetables, fresh fruit, and soybean and
soybean products were the most important sources of
dietary fiber for adults aged 19-64 years and elderly per-
sons aged 65 years and over. Dietary fiber intake has de-
creased across all age groups compared to previous sur-
veys, mainly due to the decreased consumption of foods
of the cereals and grains group, combined with a lack of
increase in the fiber from fruit and vegetables. As a result,
increased intake of whole grain foods should be encour-
aged, in particular unrefined cereals and grains, as well as
improved intake of fruit and vegetables. The new dietary
guidelines recommend that at 1/3 of daily vegetable in-
take should consist of dark colored vegetables (including
dark green, yellow and red vegetables). In addition, at
least 1/3 of cereals and grains group intake should consist
of unrefined whole grains and roots. Following these rec-
ommendations should result in an increase in fiber intake
to sufficient levels (21-30 g) and will help prevent the
development of chronic disease.'®"

Vitamins A and C
Mean intakes of vitamins A and C in middle-aged and
elderly men and women were all above recommended
DRI levels (Tables 3 and 4). Despite this, about 20% of
those aged 19-30 years had intakes of vitamins A and C
below the recommended DRI levels and 14% of women
aged 71 years and over had insufficient vitamin A intakes
and 30% had insufficient vitamin C intakes (Table 5).
More than 60% of dietary vitamin C came from fresh
fruit, dark colored vegetables and light colored vegetables.
In the UK nutrition survey, the major source of vitamin C
was drinks (providing 27% of intake) and young women
received even a greater proportion of vitamin C in their
diet from drinks compared to elderly women.”' In the
present survey, men aged 19-30 years had lower intakes
of fruit and vegetables and higher intakes of sugary drinks,
particularly in the mountainous areas, Hakka areas and
the Penghu Islands. As a result, in these areas drinks were
an important source of vitamin C for young people and
provided more than 1/4 of vitamin C in the diet (data not
shown). The low vitamin A and C intakes of men and
women aged 19-30 years and of women aged 71 years
and over requires continued attention.

Magnesium

Mean intakes of magnesium in 19-64 years olds were 309
mg in men and 264 mg in women. Mean intakes of mag-
nesium in elderly persons aged 65 years and above were
279 mg in men and 227 mg in women (Tables 3 and 4).
Magnesium intake has increased in both men and women
compared to the previous surveys, with mean intakes
reaching about 85% of DRI levels. The lowest intakes of
magnesium were found in adults aged 19-30 years and
elderly persons aged 71 years and over, where about 90%
of people had insufficient intakes. When analyzed by re-
gion, magnesium intake was the lowest in mountainous
areas in both adults and elderly persons. Intake was par-
ticularly low in elderly people in mountainous areas

Table 5. Percentages of people with insufficient DRI levels of various nutrients by age and gender

Age/gender 19~30 years 31~50 years 51~70 years 71 years
Male Female Male Female Male Female Male Female

Insufficient (%)

Energy (Kcal) 42 43 32 76 42 82 72 92
Protein (g) 18 5 0 3 2 6 22 37
Dietary fiber (g) 95 96 87 88 83 86 91 99
Vit A (RE) (ug) 18 21 5 5 6 2 2 14
Vit D (ug) 24 46 21 23 66 65 64 89
Vit E (TE) (mg) 82 97 76 96 80 90 88 100
Vit C (mg) 16 22 10 8 7 6 12 30
VitB-1 (mg) 22 22 21 23 15 28 14 26
Vit B-2 (mg) 24 29 24 28 22 26 16 18
Niacin (mg NE) 8 3 16 2 3 10 8 20
Vit B-6 (mg) 23 38 10 27 18 46 40 78
Vit B-12 (ug) 2 0 0 0 0 0 8 0
Ca (mg) 96 100 92 96 84 88 82 94
P (mg) 6 15 5 14 7 19 17 50
Mg (mg) 86 90 68 77 68 73 87 93
Fe (mg) 5 49 4 50 3 10 18 46
K 98 100 96 100 95 95 97 100
Zn (mg) 84 90 76 84 86 86 96 98

tComparison with the recommended dietary reference intake level for adults and the elderly with a ‘low activity ’ level of physical activity
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where mean intake levels reached only 79% of DRI levels
in men and 68% of DRI levels in women. The proportion
of people not reaching DRI levels was higher than that
observed in the United States across all age groups.”

Adults and elderly persons received magnesium from
all of the major food groups although the most important
source was dark colored vegetables. Other plant foods
also provided some magnesium intake. As Taiwanese
have insufficient intakes of cereals, grains, tubers and
roots, dark colored vegetables, and nuts/products, appro-
priate increases in the consumption of these foods could
improve intake of magnesium in Taiwan.

Potassium

Mean intake of potassium in 19-64 yr olds was 2951mg
(75.7 mmol) in men and 2584 mg (66.3 mmol) in women.
In elderly persons, mean potassium intake was 2798 mg
in men and 2257 mg in women. Intake of potassium in
the present survey is higher across all age groups than
previous surveys. As the Department of Health has not
established recommended intake levels for potassium, we
used the level of 4.7 g (120 mmol/day) from the Dietary
Approaches to Stop Hypertension diet (DASH diet) and
U.S. recommendations for Adequate Intake (AI) for
adults.” Based on this level, men aged 19-64 years had
potassium intakes that reached 62.8% of the recom-
mended level and women’s intakes reached 55.0% of the
recommended intake level. In the elderly, men’s intakes
reached 59.5% of the recommended level and women’s
intakes reached 48.0% of the DASH or US Al level. The
intake levels observed in the present study are similar to
those found in the United States where adult intake levels
of 3174 mg (72 to 84 mmol) in men and 2366 mg in
women have been reported (also lower than the recom-
mended intake level). When analyzed by region, the low-
est intakes of potassium in the present study were ob-
served in Penghu and mountainous areas. Intake levels
were particularly low in elderly women in mountainous
areas, where intake levels reached only 36% of the rec-
ommended level. In every age group more than 95% of
people failed to reach the recommended intake level of
47 g.

The most important source of potassium in the diet
was dark colored vegetables, followed by fresh fruit,
pork/products, and diary/products. Epidemiological re-
search has found that a mean potassium intake of 4.7 g
helps maintain low blood pressure, reduces the negative
effect of sodium chloride on blood pressure, reduces the
risk of kidney stones, and reduces bone resorption and
loss of calcium. In addition, potassium obtained from
fruit and vegetables is rich in a bicarbonate precursor that
helps balance the acid produced in the body from dietary

sources.24

Vitamin B-6

Mean intakes of vitamin B-6 reached DRI levels in all
age groups apart from that in women aged 65 years and
over. Women in general (compared to men) and men
aged 71 years and over were less likely to reach DRI lev-
els. As many as 78% of women aged 71 years and over
had insufficient vitamin B-6 intake (Table 5). Intake of
vitamin B-6 was particularly low in elderly women in

Penghu and mountainous areas, where intake reached
only 72% and 68% of the recommended 1.6 mg, respec-
tively.

Vitamin B-6 was obtained from all of the major food
groups with fruit and vegetables as the most important
sources. Vitamin B-6 intake increased in all age groups
compared to the previous surveys.*’

No improvement in intake of dairy products

Calcium and phosphorus

Mean intake of calcium in 19-64 year olds was 611 mg in
men and 563 mg in women, which are both higher than
the intakes of 504 mg in men and 496 mg in women ob-
served in the previous survey. In elderly people, mean
intake of calcium was 673 mg in men and 592 mg in
women, compared to 622 mg and 635 mg, respectively, in
the previous survey. As usual, calcium intake was lower
in women compared to men across all age groups. Cal-
cium intake in adults and elderly people in Taiwan
reached only 50-70% of recommended DRI levels and as
many as 80-100% of people had insufficient intakes.
When analyzed by region, calcium intake was lowest in
mountainous areas, where it was less than 500 mg in both
adults and elderly people. The same problem of low cal-
cium intake has been observed in the United States where
large numbers of men and women do not have Adequate
Intakes (AI) of calcium, particularly those aged 51 years
and over. However, even in young people that are taking
calcium supplements, 84% of adolescent girls, 64% of
men and more than 70% of pregnant or breastfeeding
mothers do not have adequate calcium intake.”

The most important source of calcium for Taiwanese
adults aged 19-64 years is dark colored vegetables (pro-
vides 17% of intake), followed by dairy/products (only
provides 99 mg of calcium or 17% of intake). The most
important dietary source of calcium for those aged 65
years and over is dairy/products (provides 200 mg or 32%
of intake), followed by dark colored vegetables (provides
21% of intake). The increase in calcium intake in adults
aged 19-64 years observed in the present survey is not
due to an increased intake of dairy products or dark col-
ored vegetables. Rather, the increased calcium intake is
due to increased intake of rice/ products, iced deserts,
sugary drinks, fish/products, soybean/products and other
minor food groups. In 19-30 year olds, iced deserts and
sugary drinks provide about 50 mg of calcium (about
10% of intake) (data not shown). This is a new finding
compared to the previous survey and indicates that in
young men and women, part of dietary calcium intake is
coming from drinks that contain dairy products. Finding
these new sources of dietary calcium suggests a possible
alternative approach to improve calcium intake. Weaver
found that in addition to physiological intolerance, dietary
preferences are an important reason for consuming or not
consuming dairy products.”® The problem of disliking
dairy products per se could be alleviated by encouraging
people to mix dairy products with other foods, making
their consumption more acceptable.

The ratio of calcium to phosphorus intake in the pre-
sent survey was not better than those observed in the pre-
vious surveys. In those aged 19-64 years, the ratio of cal-
cium to phosphorus intake was 1:2.1 in men and 1:1.8 in



260 SJ Wu, WH Pan, NH Yeh and HY Chang

women. In elderly people, this ratio was 1:1.6 in men and
1:1.4 in women. The high intake of phosphorus coupled
with an already low intake of calcium makes positive
changes to the calcium to phosphorus ratio difficult.

Vitamin B-2

In those aged 19-64 years, intake of vitamin B-2 was 1.56
mg in men and 1.25 mg in women, which are both higher
than that of 1.29 mg and 1.13 mg reported in the previous
survey, respectively. In the elderly, vitamin B-2 intake
was 1.40 mg in men and 1.15 mg in women, which are
both lower than that of 1.42 mg and 1.31mg, respectively,
observed in the previous survey. When analyzed by re-
gion, intakes were the lowest in mountainous areas where
they were only 0.9 mg in men and 0.8 mg in women.
However, mean vitamin B-2 intakes were higher than
DRI levels in all age groups and geographic areas.

The most important source of vitamin B-2 was
dairy/products. = However, as  consumption  of
dairy/products is low, this only provided 13.7% of intake
in those aged 19-64 years and 32.3% of intake in elderly
persons. Other sources of vitamin B-2 included
pork/products, eggs/products, dark colored vegetables,
and wheat and flour products. However, despite mean
intakes being above DRI levels, about 20-30% of people
in each age and sex group had inadequate intakes of vi-
tamin B-2 (Table5). Greater intake of dairy/products and
whole grain foods as suggested by the new dietary guide-
line could help improve vitamin B-2 intake in Taiwan.

Excessive intake of the soybean/fish/meat/eggs group
in adult men

Vitamin B-1

Intake of vitamin B-1 in those aged 19-64 years was 1.40
mg in men and 1.09 mg in women, which are similar to
the intakes of 1.37 mg in men and 1.08 mg in women
reported in the previous survey. In those aged 65 years
and older, mean intake was 1.15 mg in men and 0.87 mg
in women, which are slightly lower than the intakes of
1.25 mg in men and 1.02 mg in women reported in the
previous survey. Mean intakes reached DRI levels in all
age groups, however, 20-30% of women across all age
groups and of both men and women aged 71 years and
over had inadequate vitamin B-1 intake.

Pork/products were the most important source of vita-
min B-1 for both adults and elderly persons, and provided
more than 30% of dietary vitamin B-1. Other important
sources of vitamin B-1 were dark colored vegetables,
fresh fruit, rice and rice products, and wheat and flour
products in that order. These dietary sources differ greatly
from those observed in the United Kingdom where most
vitamin B-1is provided from breakfast cereals and grains
and roots.”’

When analyzed by region, intake of vitamin B-1 was
lowest in elderly men and women in Penghu and elderly
women in mountainous areas. This is possibly because

intake of pork/products is lower in these particular groups.

As a result, in instances where pork/products are not the
main sources of vitamin B-1, it is recommended that the
consumption of whole grain foods should be encouraged
to avoid inadequate vitamin B-1 intake.

Iron

Mean intakes of iron in each age and sex group were all
above DRI levels. However, as many as 50% of women
aged 19-50 years and 7lyears and over had inadequate
iron intake. In addition, in Penghu and mountainous areas
mean intakes of iron in women aged 19-64 years were
below the recommended DRI level of 15mg. Iron intake
in women in mountainous areas was only 12.1 mg (only
81% of DRI levels). Iron intake in elderly residing in
Penghu and mountainous areas was also below the rec-
ommended DRI level of 10mg. Iron intake in elderly
women in Penghu reached only 77% of the recommended
DRI level.

The most important source of iron for adults and eld-
erly persons was dark colored vegetables which provided
14.3% of dietary iron in those aged 19-64 years and 27%
of dietary iron in those aged 65 years and over. The next
most important iron sources were protein rich foods such
as soybean/products, eggs/products, and pork/products.
Iron intake slightly increased compared to the previous
surveys. In 19-64 year olds, this increase in iron intake
was the result of increased iron from pork/ pork products,
and egg/ egg products. However, in elderly persons this
increase in iron intake came from the iron provided from
vegetables, whereas intake of heme iron (iron from poul-
try, meat and fish) greatly decreased. Intake of heme iron
decreased from 3.6 mg to 2.0 mg in elderly men (repre-
sents 14.8% of total iron intake) and from 2.3 mg to 1.2
mg in elderly women (represents 10.8% of total iron in-
take). In contrast, intake of heme iron in 19-64 year olds
slightly increased.

Dietary factors influencing the absorption of iron in-
clude the chemical form of the iron ingested and vitamin
C content of the diet. To encourage those in need of iron
to consume foods rich in vitamin C may be considered in
order to increase iron absorption.

Cholesterol

In the 1993-1996 survey, the mean cholesterol intake in
men aged 19-30 years exceeded 400 mg and that of men
aged 31-64 years was about 300 mg. In contrast, intake of
cholesterol in women aged 31-64 years was less than 300
mg. In the present survey, mean cholesterol intake of men
aged both 19-30 years and 31-64 years exceeded 400 mg,
and cholesterol intake in women was about 300 mg. In
addition, about 80% of men and 45% of women had daily
intakes of cholesterol greater than 400 mg.

The major sources of cholesterol for adults and elderly
people were eggs/products, pork/products, shellfish/products,
salt-water fish (fresh), and fish/products. Although the
intake of meat did increase in men, as this was predomi-
nantly low fat meat, it didn’t result in a substantial in-
crease in cholesterol intake. This increase in cholesterol
intake in men, particularly in aged 31-64 years, is mainly
due to increased intake of eggs/products, fish and sea-
food/products. Therefore, adults in men need to pay atten-
tion to the intake in the soybean/fish/meat/eggs food
group and ensure that it is appropriate.

Intake of cholesterol in elderly men and women was
clearly lower than that of adults aged less than 65 years.
Cholesterol intake in elderly persons was also slightly
lower than the previous survey at about 250 mg.
Saturated fat
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In both men and women aged 19-64 years intake of satu-
rated fat represented about 10.5% of total energy intake.
This is similar to the percentage caloric intake of 10.4%
in men and 10.7% in women due to saturated fat, reported
in the previous survey. In elderly persons, saturated fat
intake represented only 8.9% of energy intake in men and
8.8% of intake in women, which are both less than 10%
of energy intake. This is also fairly similar to the 9.3% in
men and 8.5% in women in the previous survey. In moun-
tainous areas, saturated fat accounted for 11.7% of total
energy intake in men aged 19-64 years, 12.8% in women
aged 19-64 years, and 10.7% of intake in men aged 65
years and over (Tables3 and 4).

The most important sources of saturated fat in adults
and elderly persons were pork/products, vegetable oil,
and dairy/products, followed by pastries and cookies,
steamed buns and dumplings, instant noodles, bread and
condiments. The above listed foods provided about 20-
30% of saturated fat intake. Therefore, in order to de-
crease intake of saturated fat, in addition to decreasing
intake of pork/products, it is also necessary to reduce
consumption of the other above mentioned processed
foods. No major changes were observed in regard to the
ratio of monunsaturated to polyunsaturated fat intake.

The impact of dietary changes on sodium intake

Sodium intake was 4578 mg (about 11.4 g of salt) in men
and 3567 mg (about 8.0 g of salt) in women aged 19-64
years, which is higher than that observed in the United
States. In each age group, sodium intake in men was
greater than that in women. Sodium intake was the high-
est in mountainous areas where it reached 5565 mg
(equivalent to 13.9 g salt) in men (Table 2). Mean intakes
were above 4000 mg in men and women aged 19-30
years, and men aged 31-64 years. Sodium intakes in
adults in the present survey were much greater than those
observed in the previous survey and were also higher than
current intakes in elderly persons. Sodium intake in wom-
en aged 31-64 years and in elderly persons was lower
than those observed in the 1993-1996 and 1999-2000
surveys. Sodium intake was 3130 mg (equivalent to 7.8 g

of salt) in elderly men and 2597 mg (equivalent to 6.5 g
of salt) in elderly women, which approach current Tai-
wanese Department of Health recommendations of 6 g for
daily salt intake.

Excessive sodium intake is closely related to elevated
blood pressure, and therefore an understanding of food
sources of sodium is important for developing effective
intervention strategies. In Europe and North America,
processed foods are the major source of sodium in the
diet. Important sources of salt in the United States and
Canada include yeast-based breads, pizza, and processed
meats and are the reason behind the excessive salt intakes
in those countries.”*** However, in Japan and China the
major source of sodium is salt or soy sauce added to
home prepared stir-fries™. In the present survey, there are
two major sources of sodium for Taiwanese people. The
first is the addition of extra salt, soy sauce or other con-
diments when cooking or eating. The second major source
is the sodium contained in processed foods in each major
food group.

Further analysis was carried out to look at the increase
in sodium intake in young people and the decrease in so-
dium intake in elderly people. It was found that women
aged 31-64 years and elderly persons aged 65 years and
over have decreased the addition of extra salt, soy sauce
or other condiments when cooking or eating and de-
creased their intake of pickled vegetables (data not
shown). Sodium intake from salt in elderly men has also
decreased by about 50% (from 6.2 g of salt to 2.6 g) (Fig-
ure 3). As a result, the 2.6 g intake of salt observed in
elderly men and the 1.9 g intake of salt in elderly women
does not differ greatly from the intake of 2.0 g in men
aged 19-30 years and 2.2 g in women aged 19-30 years.
In men and women aged 19-30 years and men aged 31-64
years, total sodium intake exceeds 4000 mg, as in addi-
tion to sodium intake through salt, soy sauce and other
condiments, this group has a large intake of sodium hid-
den in processed foods (such as chicken and pork and
related processed products, instant noodles, soups, steamed
buns, dumplings, and wheat and flour products). These
foods provided young men and women aged 19-30 years
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Figure 3. Trends in salt (sodium) intake by gender
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with the equivalent of 5 g of salt (46% of total sodium
intake for this age group), men aged 31-64 years with 4.9
g and women aged 31-64 years with 3.4 g of salt (43%
and 41% of total sodium intake in men and women, re-
spectively). In contrast, these kinds of foods provide eld-
erly persons with less than 3 g of salt (35% and 45% of
total sodium intake in men and women, respectively).

As a result, a reduction in sodium intake in Taiwan re-
quires not only reducing the use of soy sauce and other
condiments, but also reduced consumption of the easily
neglected sodium hidden in processed foods in the daily
diet. Consumption of more natural products should be
encouraged, and when processed foods are consumed,
attention should be paid to the sodium content indicated
on food labels in order to maintain a daily intake of salt of
that is less than 6 g (100 mmol). Public education on how
to correctly interpret nutritional information on food la-
bels should be provided as a means to help reduce intake
of sodium and oils.*'** Government policy that estab-
lishes standards for the sodium content of processed
foods*™** would also help improve the quality of diets in
Taiwan.

RECOMMENDATIONS

Based on the changes in nutrient intakes and sources of
foods in adults and elderly persons in Taiwan between the
1993-1996- and the present survey, we have developed
the following recommendations for dietary habits and a
healthy food environment in Taiwan:

Improving patterns of dietary intake in Taiwan

To encourage greater consumption of nutrient dense
natural foods

Mean energy intakes of men aged 19-64 years and wom-
en aged 19-30 years exceed the recommended DRI levels
for those with a low physical activity level. In addition,
young men and women aged 19-30 years have the great-
est intakes of carbohydrate rich convenience foods and
simple sugars, and have the lowest intakes of vegetables,
fruit and dairy products. In contrast, elderly persons aged
65 years and over have much lower food consumption
than adults under 65 years, and elderly women are par-
ticularly likely to have nutrient intakes that fall below
DRI levels. Finally, the nutrient consumption patterns in
mountainous areas and the Penghu Islands are compara-
tively worse. As a result, we recommend greater con-
sumption of nutrient dense natural foods in Taiwan such
as whole grains, fruit and vegetables, low fat dairy prod-
ucts and nuts. Increased consumption of these foods will
improve the intake of dietary fiber, vitamin E, calcium,
magnesium, zinc and potassium.

To pay attentions to the appropriate protein sources
and issues concerning saturated fat, cholesterol, and
iron bioavailability

The total number of servings of the soybean/fish/meat/
eggs food group is high in men aged 19-64 years and
women aged 19-30 years. Even though the Taiwanese are
selecting low fat meat products, it is still important to
avoid excessive intake. People should be encouraged to
have a balanced intake of animal and vegetal protein and
to avoid excessive intake of protein, cholesterol and satu-

rated fat. Iron content should be considered for women of
child-bearing age when selecting protein-rich foods.

To increase intake of fruit and vegetables particularly
in young adults

Both men and women aged 19-30 years need to increase
their intake of fruit and vegetables, and particularly that
of dark colored vegetables. Men and women of all age
groups should also increase their intake of fruit. Con-
sumption of fruit and vegetables could be improved via
nutrition education interventions and by establishing an
environment where it is economical and convenient to
access and consume these types of foods.

To increase intake of dairy products and provide use-
ful measures to deal with lactose intolerance and taste
preference

Men and women across all age groups should increase
their intake of dairy products, and men and women aged
19-30 years should be educated to be conscious about fat
content of dairy products. As many Taiwanese are unwill-
ing to consume dairy products presumably due to lactose
intolerance and taste preference, alternative ways of im-
proving calcium intake via mixed drinks or recipes con-
taining dairy products, food processing to lower lactose
content, or other calcium-rich foods should be considered.

To strengthen the use of nutrition labels for hidden fat
and sodium content in processed foods

Processed foods often contain large amounts of hidden fat
and sodium and are the main reason that the energy intake
from fat is more than 30% and high sodium containing
diet in Taiwanese men and women. As a result, the gov-
ernment should actively engage in nutrition education on
food labels so that excessive intakes of energy, fat and
sodium may be avoided.

Creating a healthy eating environment and implement-

ing relevant nutritional education

From the dietary changes observed between household

nutrition surveys, it is evident that Taiwanese people are

already consuming more low fat meat and dairy/products.

However, the promotion of greater consumption of dairy

products and fruit and vegetables has not been successful.

In addition, the consumption of carbohydrate rich con-

venience foods, pastries and cookies, and sodium remains

high. Increased intake of processed foods because of their
convenience has led to excessive intake of fat and sodium
and associated nutritional problems. Intake of simple sug-
ars and animal protein has also increased and are a further
reflection of the unhealthy eating habits that are present in

Taiwan. Based on these observed dietary changes we rec-

ommend:

* To develop positive eating habit from a young age:
parental education should be provided early on with
respect to childhood nutrition. School policy should be
made not only to focus on improving nutrition educa-
tion to students, but also to make healthy foods avail-
able in schools. Integrated efforts are needed to in-
volve parents, health professionals, school, and
neighborhoods, to ensure the efficacy.
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* To actively create healthy eating environments.
Changing lifestyles have led to the increased use of
take away foods, and therefore it is of vital importance
to actively encourage the food and beverage industry
and restaurant proprietors to create healthy eating en-
vironments, such as: to provide consumers with con-
venient and reasonably priced healthy food choices
that are high in fruit and vegetables and adequate in
meat content. Supermarkets and convenient stores
should be encouraged to sell fruit, vegetables, nuts that
are reasonably priced, in individualized portions, and
in a format readily eaten and convenient to carry. Res-
taurant proprietors can provide more innovative new
healthy dishes with adequate portions of meat to help
decrease excessive meat intake in Taiwan.

* To reduce excessive intake of sugary drinks. It is time
to educate the public about the harms of sugary drink
and how to turn away from these products. Alternative
healthy drinks can be made available at home and by
manufacturers and proprietors.

For optimal nutritional health in Taiwan to be realized,
the efforts of nutrition workers as well as those by manu-
facturers and proprietors, and the general public need to
be combined with effective policies and the creation of
healthy eating environments.
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