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The availability of new food choices has increased dramatically in recent times, whilst increasingly sedentary
lifestyles have reduced calorie intake requirements. The present study uses 24 hour dietary recall data, and bio-
chemical and anthropometric measurements from the 1993-1996 and 2005-2008 Nutrition and Health Surveys in
Taiwan (NAHSIT) to investigate trends in dietary habits, and cardiovascular and metabolic disease markers in
Taiwanese persons aged 19 years and above. We found that dietary habits in Taiwan are changing, particularly
in regards to intakes of cakes and sweets, and sugary drinks. Energy intakes in young people have increased, and
combined with an increasingly sedentary lifestyle, this may have led to the increase in obesity and associated
metabolic diseases. Large increases in the prevalence of the metabolic syndrome, diabetes, hypertriglyceridemia
and gout have been observed. Fortunately, some positive dietary and behavioral changes have also been ob-
served; including an increased avoidance of products made from animal fats and oils’ and a concomitant increase
in the use of vegetable oil. Intakes of fruit and vegetables, soy products, fish, whole grains, nuts and seeds have
also increased; and intakes of red meat, carbohydrates and sodium containing foods have decreased. These posi-
tive dietary changes could explain the lack of large changes in the prevalence of hypertension and hypercholes-
terolemia, and the decrease in prevalence of hyperuricemia. Intake of dairy products remains low, and continues

to be an important dietary issue in Taiwan.
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INTRODUCTION
The world’s population is currently facing unprecedented
changes to diet and lifestyle. In the United States, the
prevalence of overweigh and obesity has rapidly in-
creased and now affects over three fourths of the popula-
tion.' The susceptibility of Asian peoples to diabetes has
also emerged,” and in recent years the prevalence of dia-
betes in Asia has rapidly increased within a very short
period of time. Diabetes is now occurring at younger ages
and in people without a relatively high body mass index.’
Similarly in Taiwan, improvements in transport and
the increased availability of imported foods has led to
Taiwanese people being overwhelmed with new food
products in recent years. The food market has undergone
enormous change with the promotion of many new food
varieties. The impact of these changes on the food
choices and dietary intakes of Taiwanese people needs
careful monitoring. Moreover, in addition to changes in
the food market, increasing technological development
has meant that more and more jobs require employees to

sit for long hours, whilst the amount of leisure time and
physical activity of the Taiwanese population in general
remains low.* A sedentary lifestyle decreases the amount
of energy required in the diet, and how to eat less (energy
not exceed requirements) and eat well (sufficient amounts
of essential nutrients and dietary ingredients) has become
a new challenge in Taiwan. The health impact and trends
in disease markers as a result of these dietary changes are
to date unknown. The Bureau of Food Sanitation, De-
partment of Health regularly commissions nutrition and
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health surveys to obtain information on such trends and
enable timely policy development aimed at promoting
better health and nutrition.

The most recently completed Nutrition and Health
Survey in Taiwan was carried out from 2005 to 2008.
Data was collected by household interviews from all chil-
dren aged 6 years and below, and adults aged 19 years
and above who were residents in the sampled households.
Data was collected on diet, health indicators, and related
variables. Lifestyle change, obesity and related metabolic
diseases are important global problems in the 21* century.
However, despite the highly prevalence over-nutrition, it
appears that nutritional deficiencies still exist. As a result,
we investigated diseases related to overnutrition such as
obesity, the metabolic syndrome and risk factors for car-
diovascular disease, as well as important conditions of
nutritional deficiency such as anemia. We investigated
dietary and health indices associated with the above
health problems in adults aged 19 years and over and in-
vestigated trends by comparing recent data with that from
the 1993-1996 Nutrition and Health Survey in Taiwan.

MATERIALS AND METHODS
The 2005-2008 Nutrition and Health Survey in Taiwan
(NAHSIT) was carried out using stratified multi-stage
sampling. The survey was conducted on adult members of
selected households aged 19 years and above, and on
children and infants aged 6 years and below. The present
study only analyzes data on adults. The design and con-
tents of the NAHSIT have been described in detail previ-
ously by Tu et al. ©

This study analyzes anthropometric data and biochem-
istry from 8 hour fasting blood samples collected as part
of the health exam component of NAHSIT. Based on
definitions used by the Department of Health in Taiwan,’
overweight was defined as a body mass index (BMI)>24
kg/m® and <27 kg/m’, and obesity was defined as a BMI
of >27 kg/m®. Central obesity was defined as a waist cir-
cumference of >90 cm in men and >80 cm in women’
Waist circumference measurements were taken at the

midpoint between the lower edge of the rib cage and the
top of the iliac crest. Hypertension was defined according
to JNC VII criteria.® Diabetes was defined as a fasting
blood sugar of =126 mg/dL or the use of blood sugar
lowering medications.” Hypercholesterolemia was de-
fined as a cholesterol level >240 mg/dL and hypertriglyc-
eridemia was defined as a triglyceride level >200 mg/dL.
12 The cut-off point for hyperuricemia was >7.7 mg/dL in
men and >6.6 mg/dL in women."" Self-reported use of
medications to control the above disorders was also con-
sidered in the definition. A hemoglobin of <13 mg/dL in
men and <12 mg/dL in women indicated anemia.'* The
presence of gout was based on self-reported physician
diagnosed gout. Data on calorie intake; the proportion of
calorie intake from the three macronutrients; intakes of
carbohydrates, protein, fats and oils, dairy products, fruit
and vegetables, and sweetened foods; sources of sodium
in the diet; and use of animal or vegetable oil during
cooking were obtained from 24 hour dietary recall. The
methods for data collection have been described in detail
in previous reports.'™'* In addition, this study uses data
from a questionnaire of eating habits investigating intake
of fats and oils. Questions included: “When you eat poul-
try, do you eat the fat and skin?” and “When you eat meat,
do you eat the fat and skin?” Responses of choice were
“always”, “most of the time”, “half of the time”, “some-
times”, and “never”. In addition, respondents were asked
if they ate fried foods and were asked to select from the
same five responses.

As the aim of this study was to describe trends,
weighted analyses were carried out with SUDAAN to
adjust for design effects in an attempt to estimate and
compare the mean values of parameters and the preva-
lence rates of disease markers between the two surveys.

RESULTS

Sociodemographic characteristics of survey participants
Table 1 shows the age, gender, education level, and eth-
nicity distributions of the samples from of NAHSIT
1993-1996 and 2005-2008. There are significant differ-

Table 1. Characteristics of participants by survey: NAHSIT 1993-1996 and 2005-2008

NAHSIT 1993-1996 (%) NAHSIT 2005-2008 (%) p value

Sex

female 48.7 51.2 0.08
Age, yrs

19-30 30.6 24.6

31-44 34.6 30.4

45-64 23.7 30.5 <0.001*

65+ 11.1 14.5
Education

Primary school and below 41.0 23.5

Junior high school 18.5 14.0

Senior high school 25.6 45.9 <0.001*

University 14.9 16.6
Ethnicity

Fukienese 80.2 77.1

Hakka 10.7 13.1

Mainland Chinese 7.4 8.8 0.688

Indigenous 1.7 1.0
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ence between two periods in terms of age, and education.
However, we did not adjust these two factors in order to
reflect the true situation.

Eating habits and dietary trends

Intake of fats and oils and related eating habits

People in Taiwan traditionally eat the fat and skin of
poultry and meat when they eat these foods (Figure 1).
The proportion of people who reported eating fat and skin
with poultry “all” or “most of the time” has significantly
decreased from 50% in 1993-1996 to 40% in the current
survey. The proportion of people who reported eating fat
and skin with meat “all” or “most of the time” has also
decreased from around 40% to less than 40% (with bor-
derlines significances). The proportion of those reporting
eating meat or poultry fried in oil “all” or “most of the
time” decreased from about 30% in the previous survey to
less than 10% in the current survey. All changes with
regard to fish and soy products demonstrated in figures 2
to 3 are statistically significant. The proportion of those
who reported eating fish fried in oil all or most of the
time decreased from about 70% in the previous survey to

50% in the current survey (Figure 2). The proportion of
those who reported eating soy products fried in oil “all”
or “most of the time” also decreased from 20% in the
previous survey to 10% in the current survey. The propor-
tion of those who reported eating fried vegetables “all” or
“most of the time” decreased from about 80% in the pre-
vious survey to 70% in the current survey (Figure 3).
Therefore, it is clear that people have decreased their oil
and fat intake associated with these foods.

Cooking oil (Figure 4)

The majority of Taiwanese have used vegetable oil in
their cooking in the past several decades. Although the
proportion of those using animal fat in cooking has never
been high, 24 hour dietary recall data from the 2005-2008
survey showed a clear further decrease in the use of ani-
mal fat by the 19-64 year olds. In addition, the intake of
nuts and seeds in this age group showed a slight increase.
As shown in Figure 5, in the previous survey the most
common type of animal fat used was lard and mixed
lard/vegetable oil. In the current survey, there is almost
no use of lard/vegetable oil. With regards to vegetable oil,

Eating meat and poultry with skin and fat

P=0.027 P=0.077
100%
S0% BNever
20%
0% OSometimes
50% —
igga OHslf of the time
0 [
30% -7 Bost of the time
o =
0 [ |O
0% ) ) Always
1993-1996 ‘ 2005-2008 19931995 ‘ 2005-2008
Eat poultry with skin and fat Eat meat with skin and fat

Figure 1. Trends in eating meat and poultry with skin and fat in Taiwanese adults (19 years and above). Comparison of the 1993-1996 and

2005-2008 Nutrition and Health Surveys in Taiwan

Intake of fried meat, poultry and fish
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Figure 2. Trends in eating fried meat, poultry and fish in Taiwanese adults (19 years and above). Comparison of the 1993-1996 and 2005-

2008 Nutrition and Health Surveys in Taiwan
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Figure 3. Trends in eating fried soy products and vegetables in Taiwanese adults (19 years and above). Comparison of the 1993-1996 and
2005-2008 Nutrition and Health Surveys in Taiwan
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Figure 4. Trends in intake of fats and oils (including vegetable oil and animal fat used in cooking, and nuts and seeds) in Taiwanese

adults aged 19-64 years. Comparison of 24 hour dietary recall data from the 1993-1996 and 2005-2008 Nutrition and Health Surveys in
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Figure 5. Types of cooking oils used by Taiwanese adults (19 years and above). Comparison of 24 hour dietary recall data from the 1993-

1996 and 2005-2008 Nutrition and Health Surveys in Taiwan
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soybean oil was the most commonly used oil in both the
1993-1996 and 2005-2008 survey. However, in recent
years there has been an increase in the varieties of vege-
table oils used in cooking with a substantial number of
people using products such as olive oil, sunflower oil,
salad dressing, grape seed oil, and sesame oil.

Carbohydrates (Figure 6)

Refined rice and rice products has remained the staple
food in Taiwan. However, the proportion of carbohydrate
intake from rice has fallen in recent years and that from
wheat has increased. In addition, not only has there been
a large increase in intake of whole grains, roots and dried
beans, but intakes of processed wheat products such as
cakes and biscuits, instant noodles and bread have also all
increased.

Dairy products (Figure 7)

Full cream milk is the most common dairy product con-
sumed by 19-64 year olds. Consumption of low-fat milk
is not common and there is very little consumption of ice
cream. Intake of dairy products has decreased rather than

increased since last survey. Those aged 19-64 years have
a mean intake of 0.4 cups.

Protein rich foods (Figure 8)
Mean intakes of red meats such as pork and beef de-
creased significantly by about one third. However, intakes
of poultry, seafood and soy products increased (all ps
<0.05). Intake of eggs remained stable in women, but
increased significantly in men.

Fruit and vegetables (Figure 9)

Intakes of all types of vegetables, particularly light green
vegetables, and mushrooms significantly increased, but
intake of seaweed decreased. In addition, intake of fruit
increased by more than 30%.

Foods high in sodium (Figure 10)

Sodium intake increased slightly in men aged 19-64 years
and decreased slightly in women, but no statistical sig-
nificance was found. About half of sodium consumed
came from table salt and just under the remaining half of
intake came from soy sauce and other condiments.
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Figure 6. Trends in intake of carbohydrates by Taiwanese adults aged 19-64 years Comparison of 24 hour dietary recall data from the

1993-1996 and 2005-2008 Nutrition and Health Surveys in Taiwan
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Figure 7. Trends in intake of dairy products by adults aged 19-64 years. Comparison of 24 hour dietary recall data from the 1993-1996

and 2005-2008 Nutrition and Health Surveys in Taiwan
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Figure 8. Trends in intake of protein rich foods (shown in energy) by adults aged 19-64. Comparison of 24 hour dietary recall data from

the 1993-1996 and 2005-2008 Nutrition and Health Surveys in Taiwan.

Sweetened foods (Figure 11)

Adults aged 19-64 years eat more sugar-sweetened foods
than older people. Regardless of gender or age group,
calorie intake from sugar-sweetened foods in the 2005-
2008 survey increased significantly by 100% from the
previous survey. The most commonly consumed sweet-
ened food was sugary drinks (including ices and proc-
essed juice).

Energy®®

Energy intake in older people decreased slightly from the
1999-2000 survey to the 2005-2008 survey (1829 kcal 2>
1709 kcal in men; 1471 kcal = 1314 kcal in women).
However, calorie intakes in women aged 19-30 years
(1492 kcal > 1878 kcal) and in men aged 31-64 years

(2125 kcal > 2377 kcal) showed a substantial increase.
There was no great change in calorie intake in young men
or middle aged women.

Distribution of intakes of the three macronutrients
(Figure 12)

An important trend observed in the current study was an
increase in the proportion of mean calorie intake from
protein from 15.5% to 17%. In the 2005-2008 survey, 51-
53% of calorie intake in 19-64 year olds came from car-
bohydrates, 31-32% came from fat, and 17% came from
protein. In older people these figures were 55-57%, 26-
28% and 17%, respectively. In other words, the distribu-
tion of calorie intake from the three macronutrients was
more ideal in older people.
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Trends of vegetables and fruits in men
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Figure 9. Trends in intake of fruit and vegetables by adults (aged 19-64) . Comparison of 24 dietary recall data from the 1993-1996 and

2005-2008 Nutrition and Health Surveys in Taiwan

Trends in important health indices and disease markers
(Table 2)

Overweight and obesity

The prevalence of overweight and obesity in adult males
(19 years and above) in Taiwan increased from 33.4% in
1993-1996 to 51% in the current survey. In other words,
about half of the adult male population are now either
overweight (32%) or obese (19%). In adult women, the
prevalence of overweight and obesity increased slightly
from 33.5% to 35.9%.

Mean waist circumference, central obesity, the meta-
bolic syndrome and diabetes

Mean waist circumference increased by 5.1 cm in men
and 4 cm in women compared to the 1993-1996 survey.
The prevalence of central obesity increased by 13.9% in

men and 13.4% in women. Currently one in four adult
men and one in three adult women have central obesity.
The prevalence of the metabolic syndrome increased from
10.1% to 18.9% in men and from 26.4% to 31.5% in
women between the two surveys.'” There was also a large
increase in the prevalence of diabetes from 3.2% in 1993-
1996 to 12.0% in the current survey in men and from
5.5% to 8% in women.

Hyperlipidemia

Currently 12.5% of men and 10% of women have high
cholesterol. However, the increase in prevalence of hy-
percholesterolemia was not significant between surveys.
However, the prevalence of high triglycerides showed a
significant increase in men between surveys. The preva-



WH Pan, HJ Wu, CJ Yeh, SY Chuang, HY Chang, NH Yeh and YT Hsieh 245

Sodium intake by adults aged 19-64 years
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Figure 10. Trends in intake of high sodium foods (shown by sodium content) in adults aged 19-64 years. Comparison of 24 hour dietary
recall data from the 1993-1996 and 2005-2008 Nutrition and Health Surveys in Taiwan
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Figure 11. Trends in intake of sugar-sweetened foods (shown in energy) by adults aged 19-64 years. Comparison of 24 hour dietary recall
data from the 1993-1996 and 2005-2008 Nutrition and Health Surveys in Taiwan

lence of hypertriglyceridemia increased from 13.4% to
20.8% in men and from 6.15% to 7.9% in women.

Hyperuricemia

The prevalence of hyperuricemia decreased in both men
and women. Significance is shown in women only. About
one in five men and 10% of women are hyperuricemic in
the 2005-2008 survey.'®

Hypertension

As blood pressure was measured in the 1993-1996 survey
using a mercury manometer but was measured in the pre-
sent survey with an electronic sphygmomanometer, we
chose to compare the current survey findings with those

of the 2002 survey of hypertension, hyperglycemia and
hyperlipidemia that also used an electronic blood pressure
device. The prevalence of hypertension was very similar
between both of these surveys. In the current survey,
about one in five men and 13% of women have hyperten-
sion.

Anemia (Figure 13)

Anemia was defined using a strict cut-off of <13 mg/dL
in men and <12 mg/dL in women. Before middle age, the
prevalence of anemia was lower than 10% in men but was
almost 20% in women. The prevalence of anemia in older
men increased with age and by age 75 and above, 30-40%
of men were anemic. In women, the prevalence of anemia
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Proportional intake of 3 macronutrients by 19-64 year olds
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Figure 12. Trends in proportion of dietary intake from the three macronutrients in adults aged 19-64 years. Comparison of 24 hour dietary
recall data from the 1993-1996 and 2005-2008 Nutrition and Health Surveys in Taiwan

in middle age (45-64 years) and early older age (65-74
years) was lower than that observed in younger women.
However, at ages 75 and above, similar to that found in
older men, the prevalence of anemia increased to about
30%. However, no statistical difference is detected be-
tween the two surveys.

DISCUSSION

Positive changes in the dietary habits of people in Taiwan
in the past 10 years have been observed, including: an
increase in the use of vegetable oil, an increased under-
standing of the importance of avoiding animal fat and
foods fried in animal fat; increased intake of fruit and
vegetables, soy products, fish, whole grains, and nuts and
seeds; and decreased intake of red meat, carbohydrates
and sodium. These findings suggest that public health
education conducted by the government and community
organizations has been effective in these areas. However,
several negative trends were also observed, including:
increased intake of instant noodles, cakes and biscuits,
sweets, and sugary drinks, particularly in young people.
Calorie intake also increased in young women and middle
aged men, which is similar to trends in obesity. These
findings demonstrate a mixed influences, from being
health conscious (e.g. intake of whole grains and roots) to
following popular trends (e.g. intake of western wheat-

based foods and convenience foods), on eating habits of
the Taiwanese people.

In western countries, although great progress has been
made in the last 10 years against cardiovascular disease,
particularly coronary artery disease, obesity has become
an increasingly difficult problem to control.'”** Interna-
tional experts believe that this rapid rise in obesity is re-
lated to a sedentary lifestyle and lack of physical activ-
ity,'"® growth in the popularity of fast food chains and
sugar-sweetened drinks, and the provision of greater por-
tion sizes, use of trans fatty acids and provision of energy
dense foods by the food and beverage industry.”'** Al-
though the health and dietary transition in Taiwan is
showing some similarities with that observed in western
nations, it also has some specific characteristics.

Comparison of markers for cardiovascular disease and
the metabolic syndrome between the 1993-1996 and
2005-2008 surveys showed that the greatest nutrition-
related health problem in Taiwan is the rapid rise in the
prevalence of obesity (including central obesity) and the
associated metabolic syndrome, in particular the rise in
diabetes and hypertriglyceridemia.”’ As well as a seden-
tary lifestyle,* the rapid rise in the prevalence of obesity,
diabetes and hypertriglyceridemia could also be due to
increased intakes of instant noodles, cakes, biscuits,
candy, and sugary drinks that provide an increased sugar
load whilst lacking micronutrients and trace elements.'®
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Table 2. Trends in the prevalence of obesity, the metabolic syndrome, diabetes, hyperlipidemia, hyperuricemia, and

hypertension
Men Women
Prevalence or mean NAHSIT
1993~1996 2005~2008 p value 1993~1996 2005~2008 p value
Overweight/obesity (%) 334 51.0 <0.001F 335 359 0.165
?f;a)“ waist Circumference 78.9 84.0 <0.0017% 72.6 76.6 <0.001%
Central obesity (%) 10.9 24.8 <0.001F 20.2 33.6 <0.0017
Diabetes (%) 32 12.0 0.0017 5.5 8.0 0.059
Hypertriglyceridemia (%) 13.4 20.8 0.034+ 6.1 7.9 0.403
Hypercholesterolemia (%) 10.2 12.5 0.637 11.2 10.0 0.607
Hyperuricemia (%) 253 21.6 0.297 16.7 9.6 0.027F
Metabolic syndrome (%) 10.1 18.9 <0.001 26.4 31.5 <0.0017F
Hypertension (%) TwHHHT NAHSIT TwHHHT NAHSIT
20.5 20.9 13.2 13.4
+2002 Survey of hypertension, hyperglycemia and hyperlipidemia in Taiwan'’
0 P=0.498 P=0.369

Prevalence %
&=
T

ﬁmﬁﬂ“""ﬁﬂ

19-30 | 3144 ‘4564‘6574

Men

75+ 930 4564 ‘ 65-74 | TS+

Wornen

‘ BNAHSITI993-1996  WNAHSIT2005-2008 ‘

Figure 13. Trends in the prevalence of anemia by age and sex. Comparison of the 1993-1996 and 2005-2008 Nutrition and Health Surveys

in Taiwan

Young people (19-30 years) are most likely to consume
these types of foods which could explain their greater
observed increase in calorie intake.

No large change in the prevalence of hypertension or
hypercholesterolemia was observed during the 10 year
period between surveys and the prevalence of hyperu-
ricemia decreased slightly. As animal products are the
major risk factor for raised cholesterol, blood pressure
and uric acid levels, the lack of increase could be due to
the decrease in animal fat used for cooking and a decrease
in the proportion of people eating meat and poultry with-
out the skin and fat removed. In addition, the large de-
crease in sodium intake in older people and the increased
consumption of fruit and vegetables could have had a
beneficial effect on blood pressure. A slight increase in
sodium intake in young men remains a concern, particu-
larly as sodium intake in males aged 19-64 years slightly
increased. The majority of salt intake in Taiwan comes
from table salt, soy sauce and other condiments. Reduced
use of condiments in this age group could be an important

future intervention aimed at reducing sodium intake and
blood pressure.

It is interesting to note that the prevalence of gout did
not decrease alongside the reduction in hyperuricemia and
in contrast actually increased slightly.'® Based on our own
past research ** and that of others, the metabolic syn-
drome is an important risk factor for gout in addition to
hyperuricemia.** Therefore, the increase in prevalence of
gout could be related to the rise in prevalence of the meta-
bolic syndrome.

As obesity, particularly central obesity, has a close re-
lationship with metabolic disorders, future public health
policy in Taiwan should target the prevention and control
of central obesity in order to better control associated
cardiovascular and metabolic diseases. Effective strate-
gies for obesity control should not only emphasize a re-
duction in the amount of food and energy consumed but
also the intake of nutrient rich foods, as this approach
would also help prevent the development of metabolic
disorders.
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The findings for anemia are very similar to those of the
1993-1996 survey and are similar to those reported by
other developed countries.”> They demonstrate that
women of reproductive age, adolescents, and older people
with a high prevalence of chronic disease have a higher
prevalence of anemia, particularly iron deficiency anemia,
than young men. This is an important issue that requires
the development of effective interventions and public
health policies.

There are several dietary issues exclusive to Taiwan
that requires further elaboration. The majority of Taiwan-
ese have traditionally used vegetable oil for cooking and
the use of animal fat has always been low, apart from in
rural areas populated by the Hakka ethnic group. The
2005-2008 survey found a further apparent decrease in
the use of animal fat in Taiwanese aged 19-64 years and a
slight increase in the intake of nuts and seeds. In both the
1993-1996 and the 2005-2008 survey, soybean oil was
the most commonly used vegetable oil. However, in re-
cent times there has been an increase in the variety of
vegetable oils used in cooking with a substantial propor-
tion of people using olive oil, sunflower oil, salad dress-
ing, grape seed oil, and sesame oil. International research
has been largely focused on reducing the use of animal fat
and trans fatty acids, and it is uncommon to have such
high usage rates of vegetable oil, as that observed in Tai-
wan. Consumption of vegetable oils by vegetarians in
Taiwan is even greater than that observed for the general
population,” and the dietary P/S ratios of vegetarians is
above 3.%° Research is currently lacking on the effects of
an excessively high P/S ratio on overall health and this
could be an important direction for future research.

Calcium status of the Taiwanese population is an im-
portant issue for nutritional education. National dietary
guidelines have consistently recommended the intake of
one to two glasses of skim or low-fat milk every day.”’
However, although public health organizations have been
actively promoting increased consumption of dairy prod-
ucts for a number of years, as a means of improving cal-
cium status of the Taiwanese population, intake of dairy
products has decreased rather than increased. As a result,
the findings for calcium in the current survey are even
further away from the ideal recommended for the preven-
tion of osteoporosis. Research is urgently needed for fur-
ther understanding of the reasons behind Taiwanese peo-
ple’s rejection of dairy products and to estimate the health
benefits and environmental risk factors associated with
dairy product consumption.

Decreasing the intake of sugary drinks is another im-
portant issue for future nutrition education interventions.
Older people are more likely to add sugar to their cooking
and therefore, altering older people’s taste for sweetened
food is an important way of reducing sugar intake in this
age group. Sugar-sweetened drinks are a new and widely
popular food product. The contribution of such drinks to
the increasing prevalence of obesity in Taiwan is an issue
of major concern. **

CONCLUSION

Some positive dietary changes have been observed in
Taiwanese people in the past 10 years, including: in-
creased use of vegetable oil and an understanding of the

importance of avoiding animal fat and related products;
increased intake of fruit and vegetables, soy products, fish,
whole grains, and nuts and seeds; and decreased intake of
red meat, carbohydrates and sodium. However, some
negative changes have also been observed, including:
increased intake of instant noodles, cakes and biscuits,
sweets, and sugary drinks, particularly in young people.
This increase in intakes of unhealthy foods coincides with
trends in obesity. In addition, despite active promotion of
increased dairy consumption, intake of dairy products in
Taiwan has actually decreased and is far from the intake
recommended for the prevention of osteoporosis.

The most serious dietary problem in Taiwan is the
rapid increase in the prevalence of obesity (including cen-
tral obesity) and associated metabolic disorders, such as
diabetes and hypertriglyceridemia. In addition to an in-
creasingly sedentary lifestyle, the rise in obesity and
metabolic disorders could be due to the increased intake
of foods with low nutrient density and high glycemic in-
dex. Young people (aged 19-30 years), in particular, are
likely to have high intakes of such foods.

No large changes were observed in the prevalence of
hypertension or hypercholesterolemia and the prevalence
of hyperuricemia decreased. This is possibly due to a re-
duction in the use of animal fat for cooking, a decrease in
eating meat without removing skin and visible fat, large
reductions in sodium intake in older people, and increased
intake of fruit and vegetables. However, despite the de-
crease in hyperuricemia, the prevalence of gout slightly
increased. This could be due to the increased prevalence
of metabolic disorders.

RECOMMENDATIONS

It is vital to continue promoting dietary guideline and
food guides established for the contemporary Taiwanese.
In particular, awareness of the negative health effects of
sugary drinks should be strengthened. Especially in
young people, the replacement of sugar-sweetened drinks
and other simple sugar made sweets with naturally sweet
products such as fruit, dried fruit and 100% fruit juice
should be emphasized. People should be more informed
about obesity and the metabolic syndrome, particularly
the harms associated with these conditions and how they
can be prevented through a healthy diet and lifestyle. Im-
provements to the macro-environment are also important
such as increasing the accessibility of healthy foods and
physical activity spaces. Further research is needed into
the reasons behind the dislike for dairy products in Tai-
wan, as well as the development of effective strategies to
increase intakes of low fat dairy products. In addition,
research could investigate alternative ways of improving
calcium intake other than promoting dairies in the Tai-
wanese population.
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