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Assessing physical activity in an Asian country:
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Leisure-time physical activity (LTPA) has been closely related to health improvement. The under-appreciation
for energy output by nutritionists stems in part from limited data expressed in caloric equivalent. We converted
the frequency, duration, and intensity of LTPA, reported from 15,390 adults in the Taiwan National Health In-
terview Survey 2001, into kilocalories (kcal). Half of Taiwanese adults admit to no LTPA. Women, lower educa-
tion or income, younger age, smokers and chewers of betel quid; exercised significantly less than their counter-
parts. Less than 1/5 (18.9%) of the population in Taiwan was physically active at 2750 kcal/week, and only 1/7
(13.9%) reached a more desirable goal of 21,000 kcal/week, compared with 1/3 in the U.S. The most discon-
certing finding was the Taiwan unique U-shaped prevalence for males, with the 25-44 age group being the least
active, 265 age group being the most active; and S-shaped for females, lowest at age 18-24 years and highest at
the two older groups (45-64 and 265 years). LTPA was under-appreciated, particularly among the most produc-
tive work force (25-44-year group), who exercised with a prevalence only 1/4 of their U.S. counterparts. Ex-
pressing LTPA in kcal makes direct comparison easier. Invoking a goal of 2750 kcal/week for Asians, attainable
by exercising 4 hours/week, can facilitate nutritionists in assessing LTPA adequacy. Currently, 4/5 of adults in
Taiwan failed to reach this goal. Recognizing the concept of cumulative energy expenditure, in contrast to disci-
plined daily work for 5 or more days, will encourage the infrequent exercisers such as “weekend warriors” to

continue with their activities.
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INTRODUCTION

Weight maintenance aims for reaching energy balance
between energy intake and output. While nutritionists
spend their career concerned about energy intake, the
relative importance of energy output has been under-
appreciated. Part of this has been the lack of exercise data
expressed in caloric equivalent,'” particularly among
those who failed to meet the recommended exercise re-
quirement. Not knowing the actual deficit in energy ex-
penditure made their counseling on levels of needed exer-
cise an educated guess. In this study we analyzed the na-
tional prevalence data on leisure-time physical activity
(LTPA), and expressed them in caloric equivalent to fa-
cilitate energy balance calculation.

The importance of LTPA is highlighted in the U.S.
Healthy People 2010, where it is listed as one of the ten
leading health indicators. Healthy People is a national
agenda for reducing the most significant preventable
threats to health.’ Although the overall benefits of physi-
cal activities have been well documented and such infor-
mation accessible to the public, more specific LTPA-
related health benefits identified in recent literature has

received relatively little attention among Asians.* In Tai-
wan, adult physical activities have been dominated by
spectator sports with national aspirations for Olympic
gold medals or victories from major league players.
While these competitive professional activities have been
extremely popular and have provided the public the illu-
sion of involvement in physical activity, they are no sub-
stitutes for daily LTPA at the grass roots levels. Preoccu-
pied with the political agenda, the Taiwanese society has
difficulty making national fitness a high priority among
national agenda.

There are four categories of physical activity: occupa-
tion, transportation, housework (in and around home),
and discretionary/leisure time.” LTPA is in the center of

Corresponding Author: Chi-Pang Wen, 35 Keyan Road,
Zhunan, Miaoli County 350, National Health Research Institutes
Tel: 886-37-246-166 ext. 36318

Fax: 886-37-586-261

Email: cwengood@nhri.org.tw

Manuscript received 18 May 2007. Initial review completed 4
November 2007. Revision accepted 13 February 2008.



298

JPM Wai, CP Wen, HT Chan, PH Chiang, MK Tsai, SP Tsai and HY Chang

Table 1. MET* assignment varied by levels of breathing efforts

MET* value

No Change in ~ Slight increase  Significant increase in Out of

breathing in breathing breathing Breath
1. Slow walking 2.5 33 3.8 3.8
2. Brisk walking/jogging/running 33 3.8 5.8 7.4
3. Rope jumping 4.0 8.0 10.0 12.0
4. Swimming 2.5 4.0 7.0 10.0
5. Calisthenics/Chinese shadow boxing/martial arts 2.5 3.8 3.8 3.8
6. Ball games 3.0 4.5 5.5 7.5
7. Aerobics 2.5 5.0 7.0 8.5
8. Chinese folk dancing/ballroom dancing 3.0 4.5 5.5 7.0
9. Bicycling 4.0 6.0 8.0 10.0
10. Hiking/mountain climbing 4.0 4.0 5.0 6.0
11. Weight training/resistance exercise 3.0 4.5 6.0 8.0
12. Stair climbing 4.0 5.0 6.5 8.0
13. Hula hoop 2.5 3.5 5.0 5.5
14. Others 3.0 4.5 6.0 8.0

*MET: Metabolic equivalent

attention because it requires conscientious efforts in eve-
ryday life and, as such, it has been most closely related to
improved health outcome.®'® Most LTPA data reported
have been expressed in frequency and time duration form,
while the health advantages of LTPA were related, in
addition, to intensity.'' " Without the intensity considera-
tion, comparing differences in LTPA has been difficult
and oftentimes misleading when based directly on fre-
quency or duration. There could be as much as three- to
four-folds differences between jogging and walking
slowly in terms of energy consumption for the same fre-
quency or duration.

Kilocalorie (kcal) in this paper is used as a summary
index for quantifying LTPA, assimilating duration, fre-
quency and intensity. It is a readily understandable yard-
stick, with its equivalent number seen in the food labeling
and diet menus. Furthermore, expressing in kcal has a
major advantage as it enables one to compare between
individuals and between studies. Exercisers expending
>1,000 kcal/week have been shown to reduce mortality
rates.'""*?*% This is achievable by brisk walking for 30
minutes a day, 5 days a week.® The U.S. Surgeon General
has indicated such a goal for the American public.® This
pragmatic goal is convertible with dietary intake, and yet,
LTPA data for the nation as a whole or for the individuals
has rarely been reported in the kcal form.'” By converting
nationally representative LTPA data in Taiwan into
weekly energy expenditure form (kcal/week), we com-
pared those meeting 750 kcal/week with those meeting
conventional recommendations, 30 minutes a day on most
days of the week (at least five days), as suggested by the
Centers for Disease Control and Prevention (CDC)** and
by the World Health Organization (WHO).” Considering
the smaller body size of Asians, 2750 kcal/week was used
in stead of the >1,000 kcal/week.

MATERIALS AND METHODS

Sample Design

Physical activity data from the 2001 National Health In-
terview Survey in Taiwan (NHIS-TW) was analyzed. The
survey selected a nationally representative sample from
non-institutionalized 18-80-year old adults by using a

stratified and multistage probability cluster sampling de-
sign. A total of 16,132 individuals were home-
interviewed by trained staff with a success rate of 93.8%.
Details on the method of sampling and study design have
been published elsewhere.*

Leisure-Time Physical Activity Assessment
We divided age into four groups: 18-24; 25-44; 45-64; as
well as 65 and above. They represented the young (post-
high-school), the young adult, the older adult and the eld-
erly. These classifications made interpretation of age-
group comparison feasible and meaningful. Each subject
was first asked as to whether they had engaged in any
“leisure-time physical activity” in the past two weeks,
such as jogging, shadow boxing or dancing. Those re-
sponded positively were then further asked to select up to
3 activities in the past two weeks, out of a list of 14 cate-
gories of LTPA, which included slow walking, brisk
walking/ jogging/ running, rope jumping, swimming, cal-
isthenics/ Chinese shadow boxing/ martial arts, ball
games, aerobic dancing, folk dancing/ ballroom dancing,
bicycling, hiking/ mountain climbing, weight training
/resistance exercise, stair climbing, hula hoops, and others.
Details for each of the three activities were enlisted, in-
cluding frequency, duration and associated breathing ef-
forts. Four levels of breathing efforts were available for
selection: “no change in breathing”, “slight increase in
breathing”, “significant increase in breathing” and “out of
breath”. We therefore made use of the perceived breath-
ing level associated with each reported physical activity
to estimate the pacing or the intensity of the exerciser (see
next section). Some respondents who reported ‘very lim-
ited’ to either one of the following SF-36 physical func-
tioning items: lift/carry groceries, climb one flight, squat,
walk one block, or bathe/dress also reported unusually
high perceived breathing levels while engaging in low
effort physical activities. These respondents with abnor-
mal physical function (n=696) were excluded from analy-
sis for their exercise intensity were erroneously overesti-
mated by using subjective self-reported perceived breath-
ing levels.

However, there is a wide range of pacing within one
category, for instance, the brisk walking/jogging/running
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Table 2. Age-specific prevalence (%) of inactive (no LTPA), and active with LTPA for leisure-time physical activities in Taiwan.

Inactive

Active with LTPA ( kcal/week )

Individual energy expenditure (kcal/week)

Number of (no LTPA) <500 >500 > 1750 >1000 >2000 >3000 Physically active Active and inactive adults

Age subjects % (SE) % (SE) % (SE) % (SE) % (SE)  %(SE) %(SE) Mean* (SE) Median _ Mean™ (SE) Median
Malest 7,671 50.7 (0.6) 193 (0.5 30.0 (0.5 222 (0.5) 168 (0.4 63 (0.3) 2.6 (0.2) 976  (158) 659 482 (9.6 0
18-24 1,279 383 (14) 248 (12) 369 (13) 272 (12) 203 (L.I) 80 (0.8) 3.4 (0.5) 976  (34.6) 650 602 (25.1) 251
25-44% 3365 580 (0.9) 206 (0.7) 214 (0.7) 148 (0.6) 103 (0.5 33 (0.3) 1.0 (0.2) 754 (202) 513 316 (10.6) 0
45-64 2,122 511 (1.1) 158 (0.8) 331 (1.0) 247 (0.9) 188 (0.8) 72 (0.6) 3.1 (0.4) 1,080 (32.1) 764 58 (19.6) 0
>65 905 39.8 (1.6) 150 (12) 452 (1.7)  37.1 (1.6) 311 (1.5) 129 (L.1) 63 (0.8) 135  (507) 1,015 816  (37.6) 366
Femalest 7,719 503 (0.6) 265 (0.5) 232 (0.5 155 (0.4) 110 (0.4) 3.2 (02) 1.0 (0.1) 701 (12.2) 456 349 (7.2) 0
18-24 1,254 519 (14) 329 (13) 152 (1.0) 85 (08) 58 (0.7) 15 (03) 04 (0.2) 492 (23.1) 318 237 (3.1 0
25-44% 3,458 533 (0.8) 299 (0.8) 168 (0.6) 102 (0.5 68 (0.4) 1.7 (0.2) 0.5 (0.1) 549 (158) 341 257 (87) 0
45-64 2242 469 (1.1) 197 (0.8) 333 (1.0) 244 (0.9) 177 (0.8) 5.5 (0.5 1.8 (0.3) 940  (253) 650 499  (16.7) 123
>65 765 439 (1.8) 204 (1.5) 357 (1.7) 248 (1.6) 187 (1.4) 5.1 (0.8) 1.8 (0.5 907 (395 653 508 (27.5) 191
Total 15390 505 (0.4) 229 (0.3) 266 (0.4) 189 (0.3) 139 (0.3) 47 (0.2) 1.8 (0.1) 838  (10.1) 544 415 (6.0) 0
18-24 2,533 45.0 (1.0) 28.8 (0.9) 26.2 (0.9) 18.0 (0.8) 13.2 (0.7) 4.8 (0.4) 1.9 (0.3) 766 (22.9) 474 421 (14.7) 91
25-44% 6,823 55.6 (0.6) 253 (0.5 190 (0.5) 125 (04) 85 (0.3) 25 (02) 0.7 (0.1) 645  (128) 419 286 (6.9) 0
45-64 4,364 489 (0.8) 178 (0.6) 332 (0.7) 246 (0.7) 181 (0.6) 64 (0.4 25(02) 1005 (202) 711 513 (128) 61
>65 1,670 417 (12) 175 (09) 408 (1.2) 315 (L1) 254 (L1) 93 (0.7) 42 (05 1,158 (340) 842 675 (243) 278

*: The mean value between physically active male and female was statistically significant. (p<0.05)
**: The mean value between our study group and total Taiwan adults was statistically significant. (p<0.05)

+: All of the prevalence between male and female was statistically significant excluding inactive groups. (p<0.05)
1: All of the prevalence among different age groups compared with 25-44 age group was statistically significant excluding >2000 and >3000 age 18-24 female. (p<0.05)
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Table 3. Prevalence (%) of leisure-time physical activities by selected demographic characteristics among adults in

Taiwan
Number of Inactive Active with LTPA (kcal/week)
Selected Characteristics :ulg.eecl;: (no LTPA) <1750 > 750 >1000 >2000 >3000
. % (SE) % (SE) % (SE) % (SE) % (SE) % (S.E)
Males
Education (25-64 yrs) 5,485
Junior and below 2,126 68.0 (1.0) 17.8 (0.8) 143 (0.8) 11.1 (0.7) 3.8 (0.4) 1.7 (0.3)
Senior/vocational 1,767 56.6% (1.2) 26.6* (1.1) 16.8* (0.9) 11.6 (0.8) 4.4 (0.5) 1.8 (0.3)
College and above 1,592 37.1*% (1.2)  36.4* (1.2) 26.5*% (1.1) 19.1* (1.0) 6.7* (0.6) 1.9 (0.3)
Income (NT$/year) (25-64 yrs) 5,456
<240,000 1,448 62.0 (1.3) 203 (1.1) 17.7 (1.0) 142 (0.9) 5.5 (0.6) 2.1 (0.4)
240,000 — <480,000 1,941 62.0 (1.1) 24.0 (1.0) 14.1* (0.8) 9.3*(0.7) 3.1* (0.4) 1.3 (0.3)
480,000 — <960,000 1,781 46.3*% (1.2) 31.7*% (1.1) 22.0* (1.0) 16.1 (0.9) 6.0 (0.6) 2.0 (0.3)
960,000 286 32.5% (2.8) 34.6% (2.8) 32.9* (2.8) 22.7*(2.5) 63 (1.4) 2.1 (0.8)
Chewing status 6,786
Non-chewer 5,329 450 (0.7) 29.6 (0.6) 254 (0.6) 194 (0.5 7.0 (04 29 (0.2)
Ex-chewer 336 58.6% (2.7) 26.8 (24) 14.6* (1.9) 11.0* (1.7) 3.9* (1.1) 1.2* (0.6)
Current chewer 1,121 72.2*% (1.3) 17.0* (1.1) 10.8* (0.9)  7.9% (0.8) 3.7* (0.6) 1.2* (0.3)
Smoking status 7,658
Non-smoker 3,566 42.5 (0.8) 29.8 (0.8) 27.7 (0.7) 20.8 (0.7) 7.3 (0.4) 2.9 (0.3)
Ex-smoker 510 37.8 (2.1) 294 (2.0) 32.7 (2.1) 259%(1.9) 11.8*(1.4) 5.1*%(1.0)
Current smoker 3,582 60.5*%(0.8) 24.1%(0.7) 15.4*(0.6) 11.4%(0.5) 4.6*(0.3) 1.8%(0.2)
Females
Education (25-64 yrs) 5,696
Junior and below 2,694 56.8 (1.0) 26.5 (0.9) 16.7 (0.7) 11.8 (0.6) 3.7 (0.4) 1.3 (0.2)
Senior / vocational 1,769 49.0*% (1.2) 37.0* (1.1) 14.0 (0.8) 99 (0.7) 32 (04 0.9 (0.2)
College and above 1,233 40.2* (1.4) 43.4* (14) 164 (1.1) 11.1 (09 24 (04 0.6 (0.2)
Income (NT$/year) (25-64 yrs) 5,660
<240,000 3,399 52.7 (0.9) 299 (0.8) 174 (0.6) 12.1 (0.6) 3.6 (0.3) 1.1 (0.2)
240,000—<480,000 1,520 52.0 (1.3) 36.9* (1.2) 11.1*(0.8) 7.8* (0.7) 2.5 (0.4) 0.9 (0.2)
480,000—<960,000 670 39.3*% (1.9) 41.9* (1.9) 18.8 (1.5 133 (1.3) 3.1 (0.7) 1.0 (0.4)
960,000 71 35.2% (5.7) 46.5* (59) 183 (4.6) 12.7 (3.9) 56 (2.7) 2.8 (2.0)
Chewing status 7,630
Non-chewer 7,517 499 (0.6) 343 (0.5 158 (0.4) 112 (04) 3.2 (0.2) 1.0 (0.1)
Ex-chewer 10 60.0 (15.5) 40.0 (15.5) 0.0 - 00 - 0.0 - 00 -
Current chewer 103 71.8*% (4.4) 23.3* (42) 49*(2.1) 49* (2.1) 1.0* (1.0) 00 -
Smoking status 7,717
Non-smoker 7,360 49.9 (0.6) 34.4 (0.6) 15.7(0.4) 11.1(0.4) 3.2(0.2) 1.0(0.1)
Ex-smoker 34 529 (8.6) 294 (7.8) 17.6(6.5) 17.6(6.5) 8.8(4.9) -
Current smoker 323 58.8%(2.7)  29.1 (2.5 12.1(1.8) 8.0(1.5) 2.2(0.8) 0.9(0.5)

*: The prevalence within different groups (education, income, chewing status, smoking status) was statistically significant with
regard to “junior and below”, “<240,000”, “none-chewer”, “and non-smoker” as the reference group. (p<0.05)

category may include activities with paces that ranged
from brisk walking (3.5 miles/hour or 5.6 km/hour) to
jogging (5.7 miles/hour or 9.2 km/hour) to running (7.5
miles/hour or 12 km/hour); likewise, the ball games cate-
gory may include the low-intensity golf ball game to
moderate-intensity double-tennis to vigorous-intensity
single-tennis or basketball matches.

Energy Expenditure Estimation
One metabolic equivalent (MET) has been defined as the
energy expenditure expended during quiet sitting, which

is 1.2 kcal/min for a 70-kg individual or 3.5 ml O, con-
sumed per kilogram of body weight per minute. For each
physical activity, a MET value was assigned according to
the levels of perceived breathing efforts, as shown in Ta-
ble 1. This table adopted the classification by Ainsworth
et al.”” with some modifications to reflect cultural differ-
ences, based on locally collected data.®® For example,
slow walk with “no change in breathing” or “slight in-
crease in breathing” received an assignment of 2.5 and
3.3 MET, corresponding to Ainsworth’s classification at
speeds of 2.0 miles/hour (3.2 km/hour) and 3.0 miles/hour
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(4.8 km/hour). Without specifying the types of ball games
in the questionnaire, an average MET value was assigned
to represent several commonly played ball games in Tai-
wan. For example, breathing level at ‘no change’ re-
flected participation in low energy activity like golf (3.0
MET) or bowling (3.0 MET); while at ‘out of breath’
involved the playing of racket ball (7.0 MET), badminton
(7.0 MET), single tennis (8.0 MET), or basketball (8.0
MET). Leisure-time physical activity energy expenditure
for a given individual was the sum of energy expenditure
for each physical activity on a weekly basis (kcal/week),
which was obtained by multiplying its MET
[kcal/(hour-kg)] by weekly frequency (total number of
sessions for the past two weeks divided by two), duration
per session (in hour), and body weight (in kg). Time was
given by the interviewee to the nearest minute. Weight
was self-reported, and the validity of self-reported weight
has been discussed elsewhere.*

Individual whose weekly LTPA energy level exceeded
6,000 kcal/week (n = 46) were excluded from this analy-
sis. This is because, barring a reporting error, such an
excessively high energy level was only possible when the
energy expenditure came from work related activities or
from a workout by professional athletes in training. Nei-
ther situation should have been included as LTPA. The
final study sample included 15,390 subjects. Respondents
with disabilities were excluded when abnormal physical
function was indicated in SF-36 as “very limited” to
lift/carry groceries, climb one flight, squat, walk one
block, or bathe/dress.” Beyond these overt disabilities, we
did not exclude any other with known diseases, as we
were developing national prevalence on ambulatory, non-
institutionalized adult population.

The goal of being physically active at expending 750-
kcal/week is based on the smaller body size of Asians,
averaging a 60-kg person to participate in a moderate
activity (e.g. 5-MET physical activity) for 5 ses-
sions/week, with 30-minute/session.”** The U.S. Sur-
geon General recommended a goal of 1,000 kcal/week,
mainly for Caucasians, by stating that:° ‘Based on these
studies, it is reasonable to conclude that activity leading
to an increase in daily expenditure of approximately 150
kilocalories/day (equivalent to about 1,000 kilo-
calories/week) is associated with substantial health bene-
fits and that the activity does not need to be vigorous to
achieve benefit.

“Weekend warrior” in this paper refers to those work-
ing people who do not do exercise during work days but
engage in strenuous activities during weekend. To what
extent these people, not having the discipline of daily
exercise for 5 or more days a week, met the recom-
mended goal has yet been assessed.™

Statistical Analysis

All analyses were carried out using SAS version 8.02.°'
Because the sample was nationally representative, the
percentages calculated on Table 2 were national preva-
lence, using the formula £a = Jfefl—p}f® for standard
error (S.E.). Test for difference was conducted under the
assumption of binomial distribution. The prevalence of
LTPA adds up to 100% by summing [“Inactive (No
LTPA)”, <500 and =500, under “Active with LTPA”].

RESULTS

Table 2 shows the age-specific LTPA prevalence of the
inactive, minimally active (<500 kcal/week) and physi-
cally active (=750 kcal/week), 21,000, 22,000 to >3,000
kcal for males, females and combined total. The corre-
sponding proportion for the combined males and females
was 50.5%, 22.9%, 18.9%, 13.9%, 4.7% and 1.8%, re-
spectively. Three out of four adults in Taiwan (73.4%)
were either inactive or minimally active, with slightly
more females inactive (76.9%) than males (70.0%). Dif-
ferences were tested between males and females. The
difference for all age groups spending >750 kcal/week
was 43% higher for males (22.2%) than females (15.5%),
and for spending >1,000 kcal/week, 53% higher for males
than females (16.8% versus 11.0%), both differences
were statistically significant (p<0.05). For those active
with LTPA, males spent 275 kcal (mean: 976 versus 701
kcal) or 203 kcal (median: 482 versus 349 kcal) more per
week than females. The most sedentary age group was the
25-44-year group (80.9%=55.6%+25.3%), and the least
inactive was the elderly at >65 years (59.2%=41.7%+
17.5%). A large difference in this inactive group (21.7%)
existed between the young adult and the elderly.

When the physically active group (expending >750
kcal/week in Figure 1 and >1,000 kcal/week in Figure 2)
was plotted by their age distribution, males showed a U-
shaped- and females showed a S-shaped distribution. The
U-shaped male distribution was the result of the middle-
aged adult age group, 25-44 years, which had the lowest
(14.8%) and the oldest age group, =65 years, which had
the highest (37.1%) LTPA energy expenditures. The S-
shaped female distribution was because the youngest age
group, 18-24 years, had the lowest (8.5%), and the two
older adult groups, 45-64 and >65 years, had equally high
LTPA energy expenditures (24.4% and 24.8%, respec-
tively).

The median weekly energy expenditure for those
physically active was 544 kcal, or 78 kcal/day, with 94
for males and 65 for females. Males spent 45% more en-
ergy than females. This energy spent increased with in-
creasing age above age 25: from 73 to 145 kcal/day
among males and from 49 to 93 kcal/day among females.
The median expenditure for the entire population of
Taiwan, combining the physically active and the inactive,
was 0 kcal. This is because half of the population in Tai-
wan was physically inactive. Table 2 shows the preva-
lence of LTPA for selected demographic groups. Educa-
tion and income were clearly related with LTPA energy
levels. As education or income levels increased, so did
the participation rate of LTPA levels. College-educated
males were nearly twice as physically active (26.5%) as
those with junior high (14.3%), and those making more
than NT$960,000/year (32.9%) were nearly twice as high
as those making less than NT$240,000/year (17.7%) or
those making NT$240,000-480,000/year (14.1%). The
reverse was true for the likelihood of being inactive, with
37.1% inactivity for college-educated males and 68.0%
for junior high or below. The relationship between educa-
tion and LTPA was much more clear-cut among males
than among females.

Current chewers of betel quid had the least LTPA
(10.8%) at >750 kcal/week level, when compared with
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Figure 1. Prevalence of leisure-time physical activity by gender and age groups for those expending >750 kcal/week
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Figure 2. Prevalence of leisure-time physical activity by gender and age groups for those expending =>1000 kcal/week

Table 4. Proportion of Taiwan adults meeting CDC physical activity recommendations, classified by energy ex-
penditure above or below 750 kcal/week

Meeting Not meeting Total
750 kcal/week 750 kcal/week
22.2 77.8 100.0
Males (N=1,706) (N=2,078) (N=3,784)
Meeting either moderate or vigorous Yes 14.6 3.8 18.4
requirement No 7.6 74.0 81.6
15.5 84.5 100.0
Females (N=1,199) (N=2,638) (N=3,837)
Meeting either moderate or vigorous Yes 13.1 7.4 20.4
requirement No 2.5 77.1 79.6
18.9 81.1 100.0
All (N=4,716) (N=2,905) (N=7,621)
Meeting either moderate or vigorous Yes 13.8 5.6 194
requirement™® No 5.0 75.6 80.6

(1) Vigorous requirement was met when one had MET >6 related leisure-time physical activity for 3 times or more a week and for 20
minutes or more each time.

(2) Moderate requirement was met when one had MET < 6 related leisure-time physical activity for 5 times or more a week and for
30 minutes or more each time.

(3) *:means (1) or (2) was met.
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non-chewers (25.4%) or ex-chewers (14.6%). Similarly,
current smokers had the least LTPA (15.4%) at =750
kcal/week level, when compared with non-smoker
(27.7%) or ex-smoker (32.7%). Current chewers and
smokers were the most inactive (72.2% for chewers and
60.5% for smokers). The levels of LTPA of ex-smokers
(32.7%) were higher than non-smokers, but ex-chewers
(14.6%) were lower than non-chewers (25.4%).

When the Taiwanese LTPA data were evaluated
against CDC recommendation in Table 4, one out of five,
or 19.4%, met the requirement for either moderate or vig-
orous intensity requirement, 30 minutes a day for most
days of the week (at least 5 days). In contrast, 18.9% met
the 750 kcal/week requirement, not too much different
from 19.4% of CDC requirement. Nevertheless, more
than one quarter (5.6%/19.4%, or 28.9%) of those meet-
ing CDC recommendation had energy deficit in reaching
750 kcal/week, and vice versa (5.0%/18.9%, or 26.4%).

Table 5 analyzed the reasons behind those who failed
to meet CDC requirements from an energy expenditure
standpoint. To meet the CDC criteria, two elements are
required: frequency of 20 times a month or more (5
times/week X 4 weeks) and duration of 10 hours (600
minutes) a month or more (30 minutes/week X 20). Only
6.7% of those spending >750 kcal/week did not put in 10
hours of LTPA, but only 1.4% of those spending =750
kcal/week met the 20 times per month frequency re-

quirement. By considering the duration requirement, two
thirds (68.3%) of those exercising 10 hours or more a
month, three quarters (73.6%) of those exercising 12
hours a month, and nine out of ten (90.7%) of those exer-
cising 16 hours or more, would have met 750 kcal/week
requirement. In other words, if one put in 4 hours a week,
almost all (nine out of ten) would have achieved the tar-
get of >750 kcal/week.

DISCUSSION
More than 80% or 4 out of 5 adult Taiwanese do not en-
gage in sufficient exercise to meet the CDC/WHO
“minimal’ goal on LTPA. Half of Taiwanese adults ad-
mitted to no LTPA at all, with women exercising less
than men. People with lower education exercised less
than those with higher education and younger people ex-
ercised less than older people. Only 1/7 reached a desir-
able recommended goal of 21,000 kcal/week, in contrast
to 1/3 in the U.S.** Leisure-time physical activity were
under-appreciated, particularly among the most produc-
tive work force (25-44-year group), as they exercised the
least among all age groups. This group in the U.S.
showed prevalence (34.3% at 1,000 kcal/week) four times
higher than that in Taiwan (8.5%).*

Males, higher educated, higher income, non-smokers,
and non-chewers of betel quid had more LTPA than their
counterparts. That unhealthy behaviors tend to cluster

Table 5. Analysis of the reasons behind those who failed to meet CDC/WHO recommended guidelines, comparing
whether energy expenditure was below or above 750 kcal/week

Active with LTPA
<750 kcal/week > 750 kcal/week
Cumulative duration
[ 1] Not meeting moderate or vigorous requirement
Total (hours/30 days) 3,857 (100%) 776 (100%)
<4 1,147 (29.7 %) 0 (0.0%)
4—99 2,250 (58.3 %) 52 (6.7 %)
10—11.9 140 (3.6 %) 30 (3.9%)
12—15.9 225 (5.8 %) 170 (21.9 %)
16—19.9 82 (2.1 %) 200 (25.8 %)
20 13 (0.3 %) 324 (41.8 %)
[2] Meeting moderate or vigorous requirement
Total (hours/30 days) 853 (100%) 2,108 (100%)
<4 0 (0.0%) 0 (0.0%)
4—-99 0 (0.0%) 0 (0.0%)
10—11.9 174 (20.4%) 23 (1.1%)
12—15.9 525 (61.5%) 182 (8.6%)
16—19.9 94 (11.0%) 169 (8.0%)
20 60 (7.0%) 1,734 (82.2%)
(1] +1[2]
> 10 hours 1,313 (31.7%) 2,832 (68.3%)
> 12 hours 999 (26.4%) 2,779 (73.6%)
> 16 hours 249 (9.3%) 2,427 (90.7%)
Frequency (times/30 days)
<8 times/30 days 2,243 (58.2 %) 329 (42.4 %)
9—-12 times/30 days 554 (14.4 %) 221 (28.5 %)
13—-16 times/30 days 304 (7.9 %) 182 (23.5%)
17—19 times/30 days 37 (1.0 %) 33 (4.3 %)
20—29 times/30 days 616 (16.0 %) 8 (1.0 %)
30 times/30 days 103 (2.7 %) 3 (0.4 %)
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among the least healthy group, mostly in the lower socio-
economic class is not surprising, but it reminded us of our
efforts to narrow such a disparity. To effectively change
or reduce the unhealthy behaviors among those with less
education is a challenge and requires paradigm shifts and
the adoption of new strategies in our ways to
communicate with those in need.

Nearly two thirds of “physically active exercisers” fell
short of reaching 750 kcal a week, 30.6% out of 49.5%, a
lower end of energy expenditure needed for realizing
health benefits, as their median expenditure was 544
kcal/week. Such a small fraction has serious economic
and public health implications. It seems that few Taiwan-
ese are aware of the ever-increasing discovery of health
benefits from LTPA from epidemiological studies. These
benefits include, among others, the reduction of cardio-
vascular and respiratory diseases,'®'******* reduction of
type 2 diabetes,”*** and reduction of certain cancers.'®'*"
1318233638 Byrthermore, being physically fit will enable us
to contain the spiraling medical expenditure’®* and to
improve quality of life and lengthen our life expec-
tancy.11,12,16,20,21,41,42

One of the most disconcerting findings is the low levels
of LTPA among young adults, as reflected in the U-
shaped and S-shaped age distribution of prevalence. Only
one out of eight in the most productive “young adult” age
group, age 25-44 years, was active at the minimal level
(750 kcal/week), less than one third the number of their
U.S. counterparts, and only one out of twelve met the
1,000 kcal/week goal recommended by U.S. Surgeon
General,’ less than one quarter the number of their U.S.
counterparts. There were 50% more physically active
“young adults” (38.1%) than the elderly (age 65 or older)
in the U.S. (22.3%), but physically active “young adults”
(8.5%) were only one third of the physically active eld-
erly in Taiwan (25.4%), a striking Asian phenomenon.
Leisure-time physical activity, both prevalence and en-
ergy levels, decrease with increasing age, in America as
well as in European countries.** This decrease with age
is normally expected, considering the loss of strength and
stamina as part of the aging process. In contrast, the re-
verse was the case in Taiwan: the older one gets, from 44
years on, the more exercise one is engaged in, with regard
to frequency, duration and in energy consumption. Such a
paradoxical phenomenon emerged among Asians for two
obvious reasons: increasing availability of time for exer-
cise as they neared their retirement age and beyond, and
the increasing concern for physical ailments during the
aging process. It should be noted that this phenomenon
arose not so much from higher frequency or intensity of
exercise by the elderly but from the lower frequency of
exercise by the young adults in Taiwan. These elderly
increased their exercise level to those in the U.S., from
the much lower level at younger ages. The amount of
energy spent by the elderly was twice more than younger
people (842 kcal vs. 419 kcal), even though the elderly
chose to do more of the low intensity exercise, such as
shadow boxing, mountain climbing or walking. This reve-
lation is possible because we were able to compare the
spent calories, which is an index of a combination of ex-
ercise duration and intensity.

The young adults in Taiwan (age 25-44 group) com-
plained that they do not have time to exercise. They need
to work long hours, take care of small children, and are
pre-occupied with business pressure. Although these
complaints were valid and provided good excuses in their
justification for not exercising, such pressure from work
or from family was similarly experienced by the young
adults in the U.S., who demonstrated four times more
LTPA than their counterparts. Without the exercising
peers, however, the absence of social support or fitness
environment in Taiwan makes the pursuit of LTPA much
more difficult.

Those with higher income and better education partici-
pated more in LTPA than their counterpart, by a factor of
two. Such a difference in behavioral has created and wid-
ened the health disparity already existed between the rich
and the poor. Physical inactivity joins the long list life
style risk factors more prevalent among the lower socio-
economic class in Taiwan. Smokers of tobacco and chew-
ers of betel quid exercised less than half than non-
smokers or non-chewers, and among those exercised, they
spent less energy than their counterparts. The discovery
that those with unhealthy behavior, such as smokers and
chewers, showed less physical activity has been re-
ported,” but not among Asians. The magnitude of the
differences was large and its related health consequences
from relative inactivity should not be overlooked. To
what extent this contributed to the increased mortality
observed among smokers and chewers remain to be stud-
ied, including the fact that chewers were found to be more
overweight or obese than non-chewers. On the other hand,
it is encouraging to note that when these smokers or
chewers quit, they became more physically active, dou-
bling the proportion of exercisers, from 15.4% to 32.7%.
It could be deduced from this observation that those
smokers who exercised had a better chance of quitting,
and physical activity should be an integral part of smok-
ing cessation.

The expression of LTPA in kcal/week is a simple, eas-
ily understood summary indicator, and more closely ap-
proximates expected health benefits than data conven-
tionally expressed from a combination of frequency, du-
ration or intensity.'"** Previously, when we applauded
someone who expressed that he/she has been engaged in
regular exercise, we stopped short of questioning its ade-
quacy. We were not able to distinguish whether the en-
ergy expenditure was sufficient or to what extent his or
her level of activity realized expected health benefits.
With the use of kcal, the gap between the current LTPA
in practice and the desirable one or the gap between two
groups such as Taiwan and the U.S can be quantified and
efforts to bridge the gap measured. For example, mortal-
ity risks were reportedly lowered among those exercisers
expending >1,000 kcal/week,*'"'*%** wwhich can be
achieved by following the CDC recommendation in brisk
walking for 30-minute/day for 5 days a week.® This
>1,000 kcal/week is a goal suggested in the U.S. Surgeon
General’s report as an optimal level of energy consump-
tion in LTPA, and yet only 1 out of 7, or 13.9%, adults in
Taiwan reached it. When we lowered the goal to 750
kcal/week, four out of five adults in Taiwan still failed to
meet it. While >1,000 kcal/week is a suggested goal,
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LTPA as high as 2,000 kcal/week was reported to be a
level able to reduce some cancer risks.">'®**** Those
classified as physically active in Taiwan need to
quadruple their energy level to realize this health benefits,
as they currently expended 78 kcal/day or 550 kcal/week.
Identifying this large gap, as many as four-folds, among
those who claimed to be physically active illustrated the
power of kcal.

Negative energy balance can lead to weight reduction,
but relying on LTPA to reduce weight takes time. For
example, 10,000 steps a day consumes 300 kcal, and
would take more than three weeks to reach 7,000 kcal, an
equivalent of 1 kilogram. For the sedentary person in
Taiwan (median energy expenditure of 0 kcal) to become
“physically active” (median expenditure of 544 kcal), as
shown in this survey, it would take 13 weeks to reduce
one kilogram of body weight. It is obvious that a much
more exercise is needed, an average of 4 hours instead of
2 hours a week, among those exercisers in order to tip the
energy balance for weight purposes.

Given the CDC recommendation of moderate physical
activity for 5 or more days/week and 30 or more min-
utes/day,’ it will be of interest to see to what extent peo-
ple in Taiwan has achieved that. At the same time, we
were interested in comparing between the proposed >750
kcal/week target in this study and the CDC recommenda-
tion when applied to Taiwan. Our result showed that the
two approaches, the CDC recommendation and the 750
kcal/week, appeared to be nearly identical, 18.9% versus
19.4%, implying either criteria seemed to be sufficient.
However, this study was able to identify subtle differ-
ences between the two approached: a sizable portion of
those meeting CDC recommendation had energy deficit
in reaching 750 kcal/week, and vice versa. More than one
quarter (28.9%) of those meeting CDC did not reach 750
kcal/week, and this may reflect potential weakness of
CDC approach. On the other hand, majority of those
meeting 750 kcal/week but not meeting CDC criteria, was
the result of failure to meet the daily discipline of 5-day-
per-week CDC requirement (98.6%). While US CDC
included in its recommendation for cumulating several
short sessions (e.g. 10 minutes) to satisfy the daily 30-
minute session because of “similar cardiorespiratory fit-
ness gains”,”* such a flexible rule of cumulative effort is
useful and encouraging people to exercise more fre-
quently, such a cumulative approach has not been ex-
tended to its current 5-day-per-week requirement. By
assuming fitness benefits remain identical as long as en-
ergy expenditure was similar, regardless of the frequency
of exercise as to whether it was conducted within a day or
within a month, this study found that by exercising 4
hours or more a week, nine out of ten would have
achieved the energy target, 750 kcal/week. Promoting the
energy target to meet could duly credit and encourage the
so-called “weekend warriors”,*® who otherwise would
have been counted as not meeting the CDC requirement
in frequency term. These “weekend warrior” are working
people who could not find time to do exercise during the
workweek but pursue more strenuous activities during
weekend, or limited number of evenings during week-
days.” Thus, encouraging the 750 kcal/week pragmatic
goal for the Asians, achievable by 4-hour/week exercise

not only promoted the activity in a very specific way but
also provided a measurable target that was hitherto con-
fusing to the Asians.

This study is subject to a number of limitations. First,
NHIS data are interviewed self-report, subject to recall
and social desirability bias. Recalling past 2 weeks or past
30 days may or may not be representative of LTPA for
the whole year. Recalling for the past two weeks, rather
than past 30 days, could yield more accurate information.
On the other hand, recording 30 days of LTPA will be
more informative and accurate than recording past two
weeks if someone is an infrequent exerciser within a
month. Secondly, the exercise intensity, with MET as-
signed based on Ainsworth compendium,”’ is subject to
misclassifications, when compared with results from di-
rect monitoring,” such as the use of an accelerometer.*
Nevertheless, such an assignment MET is widely used
and has been the standard practice in community studies.
Thirdly, the sample sizes among age/racial/ethnic popula-
tions were intended to be nationally representative, but
size limitation can result in wide data variability and im-
precise estimates in these populations. Last, we only stud-
ied LTPA in this paper. The four domains of physical
activity: LTPA, occupational, commuting, and household
activities constituted one’s entire energy balance. Never-
theless, LTPA was the one domain the individual has
control over and the one domain most closely related to
health benefits.

In conclusion, LTPA was under-appreciated in Taiwan,
particularly among the most productive work force (25-
44-year group), who exercised less than 1/4 of their U.S.
counterparts. Expressing LTPA in kcal has the advantage
of making direct comparison easier or setting national
policy goal. Invoking a goal of 750 kcal/week or more for
Asians, which is attainable by exercising 4 hours/week,
can facilitate nutritionists in assessing LTPA adequacy.
Currently, 4/5 of adults in Taiwan failed to reach that goal.
Recognizing this concept of cumulative energy expendi-
ture, in contrast to requiring the discipline of daily work
for 5 or more days, will encourage the infrequent exercis-
ers such as the “weekend warriors” to continue with their
activities.
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