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Abstract

A Nutrition and Health Survey carried out in 1993-1996 used a multi-staged, stratified,
clustered sampling design. A representative and season-balanced sample of Taiwan was obtained
form 21 townships, 3 each in 7 geographical or cultural strata. 24-hour recalls were obtained form
5,834 individuals (2.923 men and 2,911 women) aged 13-64. Chinese herbs and nutrient
supplements were not include in the calculation of dietary intakes. Mean daily intakes of calories and
macro-nutrients for men are: 2,203 Kcal, 82.6g of protein, 79.5g of fat, and 272 g for carbohydrate.
Protein, fat and carbohydrate consist of 15.5%, 33.5%, and 51% of the total calories, receptively.
Mean intakes of calories and macro-nutrients for women are: 1,569 Kcal, 61.6 g or protein, 61.1 g of
fat, and 200 g of carbohydrate. Percent calorie from protein, fat and carbohydrate were 15.4%,
34.4%, and 50.1%, respectively. Men ingested daily 1.4 mg of thiamin, 1.3 mg of riboflavin, 16.2 mg
of niacin, 168 mg of ascorbic acid, 8090 1.U. of vitamin A, 7.8 mg of vitamin E, 504 mg of calcium,

14.2 mg of iron, 3821 mg of sodium, 344 mg of cholesterol, and 5.0 g of crude fiber. Women
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ingested 1.1 mg of thiamin, 1.1 mg of riboflavin, 11.8 mg of niacin, 176 mg of ascor-
bic acid, 7,809 L.U. of vitamin A, 7.3 mg of vitamin E, 49 mg of calcium, 11.5 mg
of iron, 3,569 mg of sodium, 264 mg of cholesterol, and 5.2 g of fiber. P/M/S ratio
was 0.85/1.17/1 for men and 0.95/1.15/1 for women. The P/S ratio was lower than
1, the recommended value. The vitamin E / polyunsaturated fatty acid ratio was 0.36
for men and 0.41 for women. Overall speaking, the levels of percent calorie from fat
and protein were higher, but that of carbohydrate was lower than the ideal values.
Mean dietary intakes of vitamin E and calcium in men and women and iron in women
were not above the values of the recommended daily nutrient allowances (RDNA).
Dietary intakes of vitamin A and ascorbic acid were much beyond RDNA. Dietary
cholesterol intake did not exceed 400 mg, recommended upper limit. There were some
differences in dietary nutrient intakes among various age and sex groups. Women
aged 13-24 and men aged 13-15 had the lowest values in % RDNA of several vitamins
and minerals among all age-sex groups. However, carbohydrate intakes were the high-
est for these young people and for women aged 55-64. In this survey, Taiwan was
divided according to dietary habits, geographic locations and urbanization index into 7
strata: Hakka area, mountainous area, eastern coastal area, Peng-Hu islands, metropoli-
tan areas, provincial cities and class I townships, and class II townships. Unique char-
acteristics of Hakka area was that percent calorie from protein was the highest and
dietary vitamin E level was the lowest in comparison with others. Dietary intakes of
riboflavin, calcium, iron, and crude fiber of the mountainous area were lower than
those of other strata. Levels of thiamin, fat, saturated fatty acids, monounsaturated
fatty acids, and calorie from fat were lower in Peng-Hu than other strata. Levels of
niacin, polyunsaturated fatty acids, P/S ratio, protein, and calorie from carbohydrate
were higher than those of others. The metropolitan areas had higher intakes of
riboflavin, niacin, calcium, iron, and cholesterol, but lower P/S ratio. The provincial
cities and class I townships had lower intakes of vitamin A, vitamin E, and polyunsat-
urated fatty acids than others. Class II townships had higher levels of monounsatu-
rated fatty acids and percent calorie from fat, but lower level of calorie from protein
than others. In comparison with previous two surveys, levels of vitamin A, thiamin,
riboflavin, ascorbic acid, calcium, saturated fatty acids, cholesterol, and percent calorie
from protein were higher than before, but levels of calories, protein, fat, carbohy-
drate, vitamin E, sodium, iron, menounsaturated fatty acids, and P/S ratio were lower
than before. Percentage of fat and carbohydrate and crude fiber intake was similar to
the previous survey values.
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Introduction

Due to rapid economic development in Taiwan, dietary habits and life~styles of
the people have been gradually transformed. In order to understand the current
status of dietary nutrient intakes, we analyzed the data of 24-hour recall of people
aged 13-64, obtained from Nutrition and Health Survey in Taiwan (NAHSIT), 1993-
1996. It adopted a multi-staged, stratified, clustered probability sampling design.
Taiwan was classified into 7 strata . unique in dietary patterns, ancestral origins,
geographical locations, or degree of urbanization. Age, sex, and stratum-specific
mean values of calories and various nutrients were calculated and compared with those
of recommended daily nutrient allowances (RDNA), in order to provide reference infor-
mation for public health policy. Comparison was also made with the national nutrition
surveys carried out in 1980-1981 and in 1986-1988 (1,2) to elucidate the trends of
dietary nutrient intakes.

Materials and Methods

Survey design

"The Nutrition and Health Survey in Taiwan (NAHSIT) 1993-1996" was carried
out from July 1993 to June 1996 (3). The survey adopted a multi-staged, stratified,
clustered sampling scheme. According to the characteristics of ancestral origins,
lifestyles, location, and urbanization index of the basic sampling units (as townships or
city districts), the 359 sampling units of Taiwan were classified into 7 strata which
were Hakka areas, mountainous areas, two east coast counties, Peng-Hu islands,
metropolitan areas, provincial cities or class I townships, and class I townships. Three
townships or city districts were selected within each strata with probabilities propor-
tional to sizes (PPS). Three villages or city blocks were selected in each township or
city district also with PPS. A designated number of subjects (either 8 or 16) were
sampled for each age (4-6, 7-12, 13-18, 19-44, 45-64, and 65+) and sex (men and
women) group to give a total of 160 samples in each village or city blocks. The
sample size in 63 villages or city blocks was 9,962. However, only those of aged 13-
64 were administered with 24-hour recall. There were 6,048 recalls obtained. To
consider seasonal effect in this subtropical land, we balanced the number of villages
surveyed in season. In the three year survey period, one township of each of the
seven strata have been surveyed in each season of the three (July-October, November-
February, and March-June).

24-hour recall (Figure 1)

Included in this procedure of 24-hour recall in Taiwan were several components:
inquiring about foods and dishes consumed in the past 24 hours, assessing the amounts
of individual foods or dishes consumed, and obtaining from the cook the recipes and
the cooking methods used for food preparation. Data collection was carried out inside
the household. Interviewers used several tools to appraise the amounts of foods
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consumed. These tools included food piece models (corn kernels, carrot cubes, green
beans, string beans, green vegetable leafs, green-color shred, beige-colored slice,
beige-color shred, meat shred, meat slice, and ground meat), abstract food models (a
dozen of hollow hemisphere with varied sizes, transparent plastic board with grid
lines, a deck of plastic pieces, and a roll of cloth tapes), measuring cups and spoons,
and an electronic weight. Information was obtained on cooking methods, location, time,
all the sauces, condiments, and spices used, shapes of each food ingredient, status of
the foods (raw, edible, cooked, and uncooked), food models used, and measures based
on models. During the process, Q-cards were designed for the sauces, condiments,
and spices used in the food preparation and on drinks, desserts, side dishes, snacks,
and alcohol.

Collecting information on recipes 24-hour recall on individuals

Missing values Measures on models

Canverting
model measures
to actual weights

Missing
value
imputation

Actual food weights

Food weights consumed in 24 hours

Food composition tabies

24~hour nutrient intakes

Figure 1 Data collection and management procedures for 24-hour recall
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Data entry system

Data collected on 24-hour recall was entered in the field daily with a lap-top
computer in order to correct missing and unclear data on site. A data entry system
was designed for the food models system described above, in which food names were
entered and a corresponding food code could appear and be selected by cursor to
avuid coding errors.

Correspondence between measures of food models and actual food weights

Thousands of equations linking measures of food models and food weights were
established by experiments. Validation studies were carried out for these equations.
Correction factors generated from the validation study were built into the equations.

Procedures to establish equations corresponding the food model measures to food
weights are described as follows
{(a) Food piece models: Given each food consumed, percentile values were obtained for

the model weights. The food weights corresponding to the 5%, 25%, 50%, 75%,
and 95% of the model weights were obtained by weighing the same volume of
foods. This procedure was repeated 3 times by each of two technicians to gener-
ate 30 data points (5% 3x2). Regression analyses were carried out to obtain the
equations to relate model weights to food weights. We also established equations
relating food models among one another.

(b) Hollow hemisphere models: Hemisphere models were designed to measure the size
of fruits and other round-shaped foods. The maximum and minimum sizes of
hemisphere used for a given fruit were obtained from the survey data. Fruits or
foods in repeat corresponding to 5 sizes in the range were purchased and weighed
(N=10). Regression analyses were carried out to obtain the equations to relate the
model diameters to food weights.

(c} Abstract models: We described foods by length; length and width; length, width,
and height; and area and height. The maximum and minimum volumes calculated
from the above measures for a given food were obtained from the survey data.
Foods in repeat were prepared for 5 volumes in the range and weighed (N=10).
Regression analyses were carried out to obtain the equations relating food volumes
to food weights.

All equations were forced to go through the origin. Polynomial terms were allowed.

Dietary data in measures of various kinds of food models were transformed into food

weights which were further adjusted according to the validation coefficients established

elsewhere (4).

Missing data

There were two major types of missing data: (1) missing sauces, condiments, and
spices information for dishes and (2) missing weight for dish or food items consumed
by subjects.

In terms of sauces, condiments, and spices, there were 11.1% missing, represent-
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ing 14201 items among 128440 items. In order to impute the missing data, we first
classify all sauces, condiments, and spices to categories (e.g., sugar, soy-sauce, salt,
etc.). Then same dishes with complete information were grouped to obtain estimates
of sauces, condiments, and spices in unit of food weight. These estimates were then
used to impute missing sauces, condiments, and spices data according to the food
weight consumed.

There were 6595 items with missing weights of individual foods or dishes (4%)
among a total of 164747 items. In order to impute the data, we first grouped all
dishes to several categories (e.g., stir-fried leafy vegetables, stir-fried squashes, stir-
fried meat piece and vegetables, etc.). Missing data were imputed according to the
following priority. ) :

1. Age-, sex-, dish-specific food weight;

2. Age-, sex-, dish type-specific food weight;

3. Sex-, dish type-, food category-specific food weight;

4. Sex-, and food category-specific food weight.

Computation of individual nutrient intake data

Individual food intake data were obtained from recipes and the percentage of
foods consumed from each dish. Sauces, condiments, and spices. added by individuals
in the eating process were also included in computation.

Food amounts were then converted to nutrient levels, based on the Nutrient
Composition Data Bank for Foods of Taiwan Area established by the Food Industry
Research and Development Institute (5). In computing the percentage of plant source
or animal source of protein and fat, we assumed a 1:1 ratio (w:w) for foods such as
sandwich, hamburger, dumplings, and soups).

Comparison with previous two surveys

Previous two surveys used inventory method (1,2) to assess dietary intake of the
families and Composition of Foods Used in Taiwan (6) was used to compute nutrient
levels. In the previous surveys, dietary nutrient intake was computed for an artificial
20-34 year male (3,4). In order to compare with the previous data, the same compu-
tation method and nutrient data bank were used with this survey data. Trends of
these three surveys were compared and described in the text.

Nutrient data base

The major data bases used in this analysis were "Nutrient Composition Data Bank
for Foods of Taiwan Area" (5) and "Composition of Foods Used in Taiwan" (6).
Other data bases included: Nutrient Composition Table for Marketed Processed Foods
(7), Food Composition Table (8), Food/Analyst plus CD-ROM (9), Food Composition
and Nutrition Tables (10), Bowes & Church’s Food Values of Portions Commenly Used
(11), Food Composition Table For Use in East Asia (12), Dietary Manual for Republic
of China (13), Quantity Food Production — Menu Design (14), and nutrient information
provided by manufacturer,
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Due to the limitation of the nutrient data base; Chinese herbs, nutrient supple-
ments, and health foods were not included in the computation. Nutrient contents of
many foods in the two major data banks are based on uncooked foods. Therefore,
effects of cooking and storage on nutrient contents were not considered for the home-
made dishes. Data on fatty acids were not complete. Several assumptions were made
for calculating fatty acid content:

Content of monounsaturated fatty acid = Content of cleic acid;

Content of polyunsaturated fatty acids (PUFA)

= Content of unsaturated fatty acids — content of monounsaturated fatty acid (4).

Statistical analyses

SAS software was used to compute mean nutrient intakes, standard errors, and
percentages of the RDNA. Weighing process was used in the analyses. There were
two sets of age-, sex-, and stratum- specific weights for questionnaire data and for
physical examination data, respectively (3). In these analyses, questionnaire weights
were used.

Results

Age and sex-specific nutrient values

We obtained 6,048 dietary recalls in three years for residents of Taiwan, aged 13-
64. Excluding pregnant and lactating women, and those with extreme values, there
were 5,834 recalls from 2,923 men and 2,911 women. Their age and sex distribution
and age- and sex-specific daily nutrient intakes are listed in Table 1.

Energy and macro-nutrients

Energy: Adult male in Taiwan ingested an average of 2,203 kcal a day. Adult
female ingested 1,591 kcal. Among various age groups, men aged 16-19 and aged 25-
34 had higher energy intakes than other age groups, but men aged 55-64 had the
lowest intake value. Women ingested much less energy than men. In women, age
groups of 20-24 and 55-64 had lower energy intakes than other age groups. Average
energy intakes in various age groups ranged between 89% and 115% of RDNA in men
and between 72% and 100% in women. The percent RDNA was the lowest for men
and women aged 13-15 and aged 16-19 as compared to other age groups.

Protein; Adult men consumed in average 82.6 g of protein. Adult women
consumed 61.6 g. Both .values were above RDNA. Men aged 16-19 (89.6 g) had the
highest daily protein intake compared to other age groups. Men aged 55-64 had the
lowest level (73.8 g). Women's intakes were less than men in every age group with
means ranging from 52 g to 66 g. Protein intakes of men in every age group were
above RDNA, ranging 114%-137%. Intakes of women were also above 95% of RDNA,
ranging 95%-120%.
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Fat: Adult men consumed in average 79.5 g of fat. Women consumed 61.1 g. Fat
intakes in men were higher than women in the same age group. In men, age group
of 25-34 had the highest intake (96.8 g) and age group 55-64 had the lowest fat
intake. In women, age group of 55-64 had the lowest fat intake (48.3 ).

Carbohydrate: Adult men in Taiwan consumed an average of 272 g of carbohy-
drate. Women consumed 200 g. The carbohydrate intakes in men were higher than
those of women in all age groups. Men in age group of 16-19 had the highest mean
carbohydrate intake (320 g). The intake levels dropped in older age groups. The
value was the lowest in age 55-64 (253 g). There were no such trends in women.
Women aged 13-15 (219 g) had the highest carbohydrate intake, but women aged 20-
24 had the lowest mean intake (180 g).

Percent calorie from macro-nutrients: For adult men, percent calories from
protein, fat, and carbohydrate were 15.5%, 33.5%, and 51%, respectively, For adult
women, they were 15.4%, 34.4%, and 50.1%. Sex- and age-specific values for percent
calorie from protein were 13.9-16.1%. Percent from fat were 28.8-38.2%. Percent from
carbohydrate were 47.7-55.5%. Recommended values from DOH for protein, fat, and
carbohydrate were 10-14%, 20-30%, and 58-68% (12). Our data indicated that percent
calorie from protein was slightly higher than the recommended value for almost all
age groups in 20-64. In terms of percent from fat, almost all age groups had higher
than recommended values except men aged 20-24 and women aged 55-64. We found
in this survey that percent calories from protein was slightly higher than the recom-
mended percentage in almost every age group between 20 and 64. In terms of
percent calories from fat, most age groups had a level over 30%, except age 20-24 in
men and age 55-64-in women. The percentage was as high as 38% for women aged
20-24 and for men aged 25-34. As to carbohydrate, the percentage was lower than
the recommended level in all age and sex groups.

Percentage of protein and fat from animal origin and from plant origin: Protein
intake is composed of roughly 50% plant protein and 50% animal protein. The percent-
age of protein from animal source in age 25-34, 55%, was higher than those of all
other age groups. The percentage from animal origin in age group 55-64, 47%, was
lower than those of all other age groups (Figure 2). In terms of sources of fat, the
percentage of fat from animal origin was higher in men (63%) than in women (55%).
In men, age group 25-34 had the highest value (69.5%). Age group 35-54 had the
lowest value (56.5%). In women, age group 35-54 had the highest value (55.8%).
Age group 13-15 had the lowest value (47.3%) (Figure 3).

Vitamins

Vitamin B;: Average intake of vitamin B, was 1.4 mg for adult men and 1.1 mg
for women in Taiwan. These levels are higher than the RDNA. Men’s intake levels
were higher than women’s of the same age group. In men, age 55-64 had lower
intake level (1.1 mg) than other age groups. In women, age 35-54¢ had the highest
value (1.2 mg). Age 20-24 had the lowest value (0.9 mg). Compared to RDNA,
most age and sex groups had a mean intake higher except that men aged 13-15 and
women aged 13-24 had a mean value lower but still over 80% RDNA.
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Vitamin Bp: Average intake of vitamin By was 1.3 mg for adult men and 1.1 mg
for adult women in Taiwan. These levels are higher than RDNA. Men’s intake levels
were in general higher than women’s of the same age group except age 55-64. In
men, age 16-19 had the highest intake (1.4 mg). Age 55-64 had the lowest intake
(1.1 mg). Surveys carried out in 1980-1981 and in 1986-1988 showed that mean intake
of vitamin By was lower than the RDNA. (3,4). The results of NAHSIT found that
most age- and sex-specific mean intake of vitamin B, are above 90% RDNA with
only women aged 13-15 and 20-24 between 80-90% RDNA.

Vitamin C: Average intake of vitamin C was 168 mg for adult men and 176 mg
for adult women in Taiwan. These levels are around three times of RDNA. Vitamin
A intake in women was in general higher than that of men of the same age. Age-
and sex-specific levels were all above the RDNA, ranging from 209% to 313%. The
survey carried out previously also showed that vitamin C intakes were adequate.
However, none of the ‘three surveys took into account the vitamin C loss in food
preparation. The vitamin C ingested should be less than what is reported here.

Niacin: Average intake of niacin was 16.2 mg for adult men and 11.8 mg for
adult women in Taiwan. These values are higher than RDNA. In men, age 13-15 had
the highest intake (20.9 mg). The age group 55-64 had the lowest value (14.3 mg).
Women ingested less niacin than .men in all age groups. Women, age 20-24 (10.1 mg),
had lower level of intake than others. Comparing to RDNA, every sex- and age-
specific mean value was larger than 80% RDNA, ranging from 84% to 124%.

Vitamin A: Average intake of vitamin A was 8090 L.U. in adult men and 7809
LU. in adult women in Taiwan. These values were much higher than the RDNA.
Age- and sex-specific means of vitamin A intake vary widely, ranging from 86% to
239% of RDNA.

Vitamin E: Average vitamin E intake was 7.8 mg for adult men and 7.3 mg for
aduit women, approximating 70% of the RDNA. Comparing to RDNA, intake levels
of most age and sex groups were below 80% RDNA except for women aged 35-54
(82%). However, the mean vitamin E / PUFA ratios in women as a whole and in
most age groups were adequate ( > 0.40). The ratio in every age group of men
(0.32-0.39) was lower than the desirable value.

Minerals

Calcium: Average intake of calcium was 504 mg in adult men and 4% mg in
adult women, approximating 80% of the RDNA. In men, age group 20-24 (453 mg)
had lower intake than other groups. In women, age groups of 13-15 (388 mg) and
20-24 (349 mg) had the lowest values. Age group 35-54 had the highest value (555
mg). The results of NAHSIT indicated that intakes of men and women in various age
groups below 24 were between 50-65% of RDNA and those above 25 were between 76-
93%.

[ron: Average intake of iron was 14.2 mg in adult men of Taiwan, which is over
RDNA. Average intake for women was 11.5 mg which is 80% of the RDNA. Iron
intake of men is higher than that of women of the same age group. In men, age
group 35-64 had the lowest intake (12.2 mg). In women, age 35-54 had the highest
intake value (12.6 mg). Age group 20-24 had the lowest value (9.7 mg). Comparing
to RDNA, various age groups in women 35 and above had mean intakes greater than
80% RDNA. Various age groups in women younger than 35 had mean intakes around
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70% RDNA. In men, with the exception of age 13-15 (87% RDNA), most age groups
had ‘mean intakes greater than RDNA.

Sodium: Average intake of sodium was 3821 mg (equivalent to 9.7 g of sodium
chioride salt) in adult men and 3569 mg (9.1 g of sodium chloride) in women. Except
for age 35-64, men’s sodium intake was higher than women's of the same age group.
In women, age 35-54 had a higher intake than others with an average of 4160 mg.
Age 13-15 had a lower intake than others with an average of 2,480 mg.

Fatty acids and cholesterol

Saturated fatty acids: Average intake of saturated fatty acids was 25.5 g in adult
men and 18.8 g in women. Men’s intake levels were higher than women's of the same
age group. Among various age groups, age 55-64 had the lowest levels (22.5 g in
men and 15.2 g in women). '

Unsaturated fatty acids: Average intake of monounsaturated fatty acids was 29.6
g in adult men and 21.7 g in women. Average intake of polyunsaturated fatty acids
was 21.6 g in adult men and 17.9 g in women. The intake levels of both monounsatu-
rated and polyunsaturated fatty acids were higher in men than in women of the same
age groups. In terms of monounsaturated fatty acids, men aged 25-34 (37.2 g) had
higher values than other age groups. Women aged 20-24 (24 g) had higher- values
than others, but women aged 55-64 (17 g) had lower value than others. In terms of
polyunsaturated fatty acids, men aged 25-34 (24.9 g) had higher values than other
age groups. Women aged 25-54 (18-19 g) had higher values than others.

P/M/S ratio: The average P/M/S ratio was 0.85/1.17/1 for adult men. It was
0.95/1.15/1 for women. Proportion of monounsaturated fatty acids was higher than
that of polyunsaturated and that of saturated fatty acids in all age- and sex- groups.
In men, age 55-64 had the highest P/S ratio (0.93) and age 16-19 had the lowest
value (0.73). In women, age 13-15 had the lowest P/S value (0.78). Department of
Health recommended a P/S value of 1 to adults (12). In this survey, mean P/S ratio
for women aged 25-54 was close to one. Men and women aged 55-64, men aged 35-
54, and women aged 20-24 had a mean P/S ratio around 0.9. All other age groups
had a ratio between 0.73-0.8.

Cholesterol: Mean cholesterol intake in adult men was 344 mg and that in women
was 264 mg. The intake level was higher in men than in women of the same age and
higher in those aged < 35 than those aged > 35. The lowest level was found in those
aged 55-64. DOH recommended less than 400 mg of cholesterol a day for adults (13).
The only age-sex group with a mean value over 400 mg was men aged 25-34.

Fiber: The mean crude fiber intake was 5.1 g for adult men in Taiwan and that
was 9.2 g for women. The lowest values were found in men and women aged 13-15
with an average of 3.7 g.

In summary (Figure 4), mean intake levels of protein, vitamin B;, By, A, and C
were close to or over the RDNA. Among these nutrients, vitamin C and A were
much higher than RDNA. But mean intake levels for vitamin B, and B, in teens were
lower than RDNA. For calcium and vitamin E, intake levels of most age-sexX groups
were lower than 80% RDNA. Iron intake in men was adequate, but women aged < 55
had an intake lower than RDNA. For men aged < 34, their cholesterol intake levels
were close to the upper limit Ret by DOH. Mean intakes of cholesterol were close to
300 mg or below for men in other age groups and for women as a whole.
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Strata-specific nutrient intake values (Table 2}

Energy and macro-nutrients

Energy: Men had a higher energy intake than women across strata. The highest
value in men (2,455 Kcal) was observed in the East Coast area. The highest value in
women (1,764 Kcal) was in the metropolitan area. Energy intake values in Peng-Hu
islands and in provincial cities and class I townships were lower than other areas for
both men and women.

Protein: Men had a higher protein intake than women in ali strata. Men's protein
intake levels in mountainous area, east coast, Peng-Hu islands, and metropolitan areas
approximated 90 g which was higher than other strata. Men’s intake (78.4 g) in the
provincial cities and the class [ townships was the lowest. Women in metropolitan
areas had a higher protein intake than those in other strata.

Fat: Men had higher dietary fat intake than women across all strata. Men (65 g)
and women (53 g) in Peng-Hu islands had the lowest intake level among all.

Carbohydrate: Men had  higher carbohydrate intake than women in all strata.
Women (184 g) in Hakka stratum and in mountainous area had the lowest intake
among all strata.

Percent calories from macro-nutrients: Percent calories from protein ranged
between 14.4%-17.7% which was higher than the recommended value (10-14%) (13).
Among all strata, the class II townships had the lowest: and Peng-Hu islands had the
highest. Percent calories from fat ranged from 31% - 37% with the exception of Peng-
Hu men (29%). Among all strata, Hakka area and the class II townships had the high-
est percent calories from fat; and Peng-Hu area had the lowest percent. Percent calo-
ries from carbohydrate in all strata was less than the recommended value (58-68%) (13)
. Hakka area had the lowest values (men :49.9%, women: 47.5%), but Peng-Hu island
had the highest values (men: 53.2%, women: 51.7%). Peng-Hu stratum was unique in
that its percent fat was lower, but percent protein and percent carbohydrate were
higher than other strata.

Vitamins

Water soluble vitamins: Men’s vitamin B; intake was higher than women’s in ail
strata. Peng-Hu's vitamin B,’s intake in both men (1.18 mg) and women (0.96 mg)
was lower than other strata. In terms of vitamin B, mountainous area had a lower
dietary intake levels {men: 1.21 mg, women: 0.93 mg); metropolitan cities (Men: 1.41
mg, women: 1.34 mg) had a higher levels than other strata. The lowest vitamin C
intake in men was observed in mountainous area. Women's intake was the highest in
Hakka stratum (148 mg) but lowest in Peng-Hu islands (15! mg). In terms of niacin,
men had higher intake level than women across strata. Peng-Hu islands and metropoli-
tan areas had the highest values, but class II townships had the lowest values among
all strata.
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Fat-soluble vitamins: Provincial cities and the class I townships had the lowest
vitamin A intake (men: 8,613 I.U., women: 7,903 1.U.). Hakka strata and provincial
cities and class I townships had the lowest vitamin E intake. In men; Hakka area,
mountainous area, and class II townships also had the lowest vitamin E / PUFA
ratios (0.34); but Peng-Hu islands and metropolitan areas had the highest values.
Women in all strata had a ratio close to 0.4, the desirable values (0.39-0.42).

Minerals

Calcium: Mountainous area (men: 392 mg, women: 403 mg) had a lower calcium
intake levels than others. Metropolitan areas had the highest levels (men: 557 mg,
women; 547 mg) among all strata.

Iron: Men’s iron intake was higher than women’s across strata. Men and women
in metropolitan areas had the highest intake level (men: 15.3 mg, women: 12.9 mg).
On the other hand, those in mountainous area had the lowest level (men: 13 mg,
women: 9.6 mg).

Sodium: Men had a higher sodium intake than women across strata. Men in
provincial cities and class I township had a lower sodium intake than those in other
strata, approximating 3,643 mg. Women in the east coast counties had higher sodium
intakes than those in other strata, approximating 4,331 mg. Sodium intake of the men
in metropolitan areas (4,025 mg) was the highest among all strata. The intake of
women in the metropolitan areas was 3,813mg which was lower than the east coast
counties but higher than most of other strata.

Fatty acids and cholesterol

Saturated fatty acids: Men had higher levels than women in all strata. Men's
intake was the highest in the east coast area (27.7 g} but the lowest in Peng-Hu
islands (18.4 g). Women’s intake was the highest in metropolitan areas (21.5 g) but
lowest in Peng-Hu islands (14.5 mg). In general, intake level in Peng-Hu stratum was
lower than others.

Unsaturated fatty acids: Men had higher levels than women across strata for
either mono-unsaturated fatty acids or poly-unsaturated fatty acids. Dietary intake
level was the highest in the provincial cities and class I townships (men: 33 g, women:
24.3 g), but the lowest in Peng-Hu islands (men: 20.4 g, women: 16.3 g). In terms of
polyunsaturated fatty acids, the highest value was found in Peng-Hu (men: 24.1 g,
women: 20.2 g). The lowest value was found in the provincial cities and class I town-
ship (men: 20.4 g, women: 16.9 g). In general, Peng-Hu islands had the lowest
monounsaturated, but highest polyunsaturated fatty acids.

P/M/S ratio: In most strata, amount of monounsaturated fatty acids was higher
that of polyunsaturated fatty acids and that of saturated fatty acids. The P/S ratio
for men was lower than that for women in all strata. Among strata, Peng-Hu had
the highest value (men: P/S = 131, women: P/S = 1.39), but metropolitan areas had
the lowest value (men: P/S = 0.83, women: P/S = 0.89). Recommended ratio by DOH
was P/S = | for adults(12). In men, only mountainous area had a P/S ratio (0.94)
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close to 1.; the ratio of Peng-Hu (1.31) was over 1; and ratios of other areas were all
less than 0.9. In women, the ratios in east coast counties and in provincial cities and
class [ township was close to 1; Peng-Hu and mountainous area had ratios over 1.1;
and all other ratios were around 0.9.

Cholesterol: Men had higher intakes than women in all strata. The intake level of
the metropolitan areas was the highest (men: 380 mg, women: 292 mg). DOH
suggested that daily consumption should not be over 400 mg for adults (13). The
mean values for men and women in ail strata were less than 400 mg.

Flber

Dietary crude fiber level was the lowest in the mountainous area (men: 4.1 mg,
women: 4.7 mg).

In summary, comparing to other strata, Hakka stratum had a higher percent
protein, but lower vitamin E intake. Mountainous area had lower levels of dietary vita-
min B2, calcium, iron, and crude fiber. Peng-Hu islands had lower levels of vitamin
Bl, fat, saturated fatty acids, monounsaturated fatty acids, and percent fat, but higher
levels of niacin, polyunsaturated fatty acids, P/S ratio, percent protein, and percent
carbohydrate. Metropolitan areas had higher levels of vitamin B2, niacin, calcium,
iron, and cholesterol; but lower P/S ratio. Provincial cities and class [ township had
lower levels of vitamin A and vitamin E, and polyunsaturated fatty acids. Class II
townships had higher levels of monounsaturated fatty acids and percent fat, but lower
percent protein than other strata. '

Comparing dietary intakes of 1993-1996 with previous two surveys
(Table 3 and Figure 5)

Energy and macro-nutrients

Mean energy intake calculated for an artificial man aged 20-34 (2142 Keal) in this
survey was lower than that found in the 1980-1981 survey (2,559 Kcal ) and in 1986-
1988 survey (2,293 Kcal), indicating a downward trends.

Mean protein intake in this survey was 79 g which was lower than the value of
previous surveys (1980-81: 82g , 1986-88: 84 g). Mean dietary fat in this survey (81 g)
was lower than the previous values (1980-81: 90 g, 1986-88: 92 g). Mean carbohydrate
intake (265 g) was lower than that in 1980-81 (354 g) and in 1986-88 (286 g).

In terms of percent calorie from macro-nutrients, the percentages from protein,
fat, and carbohydrate were 15.1%, 34.6%, and 50.3%. Percent from protein increased,
percent from carbohydrate decreased, and percent from fat was between the values of
two previous surveys.
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Figure 5 Per cent calorie from macro-nutrients in NAHSIT 1993-1996 and in previ-
ous surveys (men aged 20-34)

Vitamins

The dietary levels of vitamin B}, By, and C were 1.44 mg, 1.3 mg, and 207 mg
respectively, which were all higher than the previous values. Niacin intake level was
15.2 mg which was close to the 1980-81 value but higher than the 1986-88 value.
Average vitamin A intake was 7,826 [.U. which was higher than the 1980-81 value
(6,126 1.U.) and the 1986-88 value (6,517 [.U.). Mean vitamin E for this survey ( 8.6
mg) was much less than the previous values ( % 11 mg). But the computed vitamin E
to PUFA ratio (0.42) was not lower than the second nutrition survey {(0.41). It is
slighly lower than the first survey (0.44).

Minerals

Calcium intakes showed an increasing trend from 532 g, 553 g, to 585 g. Iron
intake in this survey (16.4 mg) was close to the 1980-81 level (16.8 mg), but lower
than the 1986-88 value (19.4 mg). Sodium intake showed a decreasing trend from
6,500 mg, 6,400 mg, to 4,025 mg.
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Fatty acids and cholesterol

Saturated fatty acids increased from 23.5 g, 21 g, to 24.6 g, but mono-unsatu-
rated fatty acids decreased from 33 g to 31 g and poly-unsaturated fatty acids also
decreased from 25 g, 28.2 g, to 20.6 g. P/S ratio dropped from 1.07, 1.35 to 0.84.

Mean cholesterol intake in this survey was 357 mg which was close to the 1986-
88 level {347 mg), but higher than the 1980-8] value (299 mg), indicating an increas-
ing trend.

Fiber

The crude fiber intakes in three surveys were similar to ‘each other. It was 6.1 g
in this survey, 6.2 g in the 1980-81 survey, and 6.9 g in the 1986-88 survey.

Comparing to the previous surveys, reduced levels were found in this survey for
intakes of calorie, protein, fat, carbohydrate, vitamin E, sodium, iron, mono- and poly-
unsaturated fatty acids and for P/S ratio. Increased levels were observed for dietary
vitamin A, B;, By, and C, calcium, percent calorie from protein, saturated fatty acids,
and cholesterol. Phosphorus and crude fiber intakes did not change.

Discussion

The 24-hour recall method used in our national survey was unique in many ways.
We inquired not only about the kinds of foods and dishes consumed, but also the
recipes and cooking methods for every dish possible in order to obtain information on
the kinds and amounts of sauces, condiments, and spices, and cooking oil added during
cooking. This is important because there are no standard recipes for many Chinese
home-made dishes. A unique set of food models was designed for this national
survey, including a dozen food-piece models designed for mixed dishes, and various
kinds of abstract models. Validation studies have been carried out on both the food
mode] system and the 24-hour recall using the models (4). The systematic error
produced by the models were adjusted for the national survey. The underreporting
rate for food items was only 7% according to the validation study (4), which is lower
than the figures reported in the literature (15). If adjusting for the underreporting,
the nutrient intake levels will switch from slightly less than to slightly higher than
those of the second national nutrition survey.

Nutrient data base used in the computation was the newly published data base
named "Nutrient Composition Data Bank for Foods of Taiwan Area". Systematic differ-
ence between the new and the old data bases should be considered.

Adult men aged 19-64 consumed daily 2,203 kecal, 82.6 g of protein, 79.5 g of fat,
and 272 g of carbohydrate. Women of the same age consumed 1,591 keal, 61.6 g of
protein, 61.1 g of fat, and 200 g of carbohydrate. The intakes of energy, fat, and
carbohydrate of the current survey were similar to the levels of the previous two
surveys in Taiwan. Percent protein showed an increasing trend. Percents of protein
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(15.5%) and fat (34%) in calories were higher, but percent of carbohydrate was lower
than the DOH recommended values. Percent animal protein increased from 45% in the
first nutrition survey, to 50% in the second survey, and remained at 50% in the
current survey. The percent of animal fat was 59%, 55%, and 59% respectively in each
survey,

Current sodium intake value was lower than those of the previous two surveys.
ilowever, it was still higher than the recommended value. The intake values of vita-
min A, By, By, C, calcium, saturated fatty acids, and cholesterol were higher than
those of the previous two surveys, indicating a more affluent dietary pattern at
present time. However, it is a difficult task to maintain the current high intakes of
vitamins and minerals but to reduce the amount of fat, protein, saturated fatty acids,
and cholesterol. It is worth noting that P/S ratio, and levels of vitamin E and
monounsaturated fatty acids have declined. The fiber intake was low as reflected by
crude fiber. This phenomenon may affect the future trend of chronic diseases in
Taiwan.

In terms of specific mean values of vitamins and minerals, dietary vitamin E,
calcium in men and women, and dietary iron in women were lower than the RDNA,
but dietary vitamins A and C were much higher than their RDNA., The RDNA of
vitamin E in Taiwan was recommended much higher than that of U.S. due to a
higher PUFA consumption. The mean vitamin E/PUFA ratio was adequate for women
but low in men. P/S value was lower than 1, the DOH recommended value. Mean
dietary cholestercl was not over 400 mg in either men or women.

Nutritional status of various age-sex groups differed slightly from the overall
status. Women aged 13-24 and men aged 13-15 had more low vitamin and mineral
intakes than other age groups. Intakes of vitamins B; and B; departed slightly from
the ideal level in the younger age groups, particularly in women. Calcium and iron
intakes of these age groups. were also low. Women’s iron intake was not enough,
which was reflected in the data on anemia (16). On the other hand, the carbohydrate
intake levels of these two younger groups and women aged 55-64 were the highest in
all age-sex groups.

Figure 6 shows the age- and sex- specific comparison of caloric intakes between
NAHSIT and NHANES (I (The third National Health and Nutrition Examination
Survey) (15). The caloric intake levels of American men and women were higher than
those of Taiwanese men and women, respectively. But the level of Taiwan men was
higher than American women.

Each of the seven strata investigated in this survey had its unique dietary
pattern. Hakka areas had the highest percentage calorie from protein and lowest vita-
min E intake. Mountainous areas had lower intakes of vitamin By, calcium, iron, and
crude fiber than others. Peng-Hu islands had lower levels of vitamin B, fat, percent-
age calorie from fat, saturated fatty acids, monounsaturated fatty acids; but higher
levels of niacin, polyunsaturated fatty acids, P/S ratio, and percentage calories from
protein and carbohydrate. Metropolitan areas had higher intakes of vitamin B,, niacin,
calcium, iron, cholesterol, but lower P/S ratio than others. Provincial cities and class [
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townships had lower intakes of vitamin A, E, and polyunsaturated fatty acids. Class II
townships had lower percentage calories from protein, but higher levels of monounsatu-
rated fatty acids and percentage calorie from fat. Since Chinese herbs and nutrient
supplements were not included in this calculation, the data may not completely repre-
sent nutritional status, '

The significance of using 24-hour recall in NAHSIT is several fold. It is the first
time in national nutrition surveys carried out in Taiwan, age and sex-specific values
were obtained for dietary nutrients. In addition, the food models, protocol, training
manual, and computer-aided recording and calculation system have been established
and documented for the modern Chinese diet. This tested method can facilitate applica-
tion in the field of nutrition and public health.
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Figure 6 Age- and sex- specific calorie intakes in NAHSIT and in NHANES i
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