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Epidemic intelligence

All the activities related to

* early identification of potential health threats
* their verification, assessment and investigation

* in order to recommend public health measures to
control them.

for Taiwan CDC |

Event-based surveillance

Indicator-based surveillance

[ 1
"Surveilance” systems Rel Event monitoring
Data port .
Identified risks |: Domestic
International
Emerqung. risks Signal
[ Limited dissemination
Mon healthcare based Public health alert

Public dissemination

Control measures

Components & Core Functions

Event-based surveillance

!

Indicator-based surveillance

“Surveillance™ systems Data R Event monitoring
Colect Capture
Early warning pmin) e

Signal

Azsars:

Public healtn _ Desemnst
—

Alert

Irvmsigate

Response

Indicator vs. Event-based Surveillance

* Indicator-based surveillance
— computation of indicators upon which unusual
disease patterns to investigate are detected
(number of cases, rates, proportion of strains...)

* Event-based surveillance
— the detection of public health events based on the
capture of ad-hoc unstructured reports issued by
formal or informal sources.
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Hypothetical Timing of Informal Electronic
Sources Available during an Outbreak
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Time ]I 'l Internet chatting
| | Online news reporting
\ Videolradio news reporting

Keller M, et al. Emerging Infectious Diseases 2009;15:689-695

Google Flu Trends vs. Surveillance Data

GPHIN: Real-time News Surveillance
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WHO'’s IHR Event Information Site vs. CIDRAP (Center
for Infectious Disease Research and Policy)
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Longitudinal interrelationships between
frequent geographic relocation and the
development of personality characteristics
------ results from the Amsterdam Growth
and Health Longitudinal Study
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> Department of Clinical Epidemiology and

Biostatistics, Vrije Universiteit Medical Centre,
Netherlands

Background and Objective. This study is part
of the Amsterdam Growth and Health Longitudinal
Study which was undertaken to assess the long-term
interrelationships between cumulative frequency of
geographic relocation (CFGR) and the development of
personality characteristics (i.e. Inadequacy, Rigidity,
Social inadequacy, Dominance, Self-sufficiency, Self-
esteem and Hostility). Methods. A total of 152 subjects
(66 male and 86 female subjects) with strict follow-
ups from age 21 through 42 years were the analytic
cohort. Results. From 1976 to 2006, the experiences of
CFGR were 3.22+1.49 (range 0-8) for men and 3.86
+2.09 (range 1-13) for women. By using the stability
coefficients, we discovered that subjects with more
mobility experiences had lower consistency over time
in most personality characteristics except Rigidity.

In addition, the CFGR from different life stages was

WA B E(Z2)

211% %

positively associated with the continuity and change of
Inadequacy and Dominance. Conclusions. Our study
provides evidence that CFGR in different life stages
may be associated with the development of personality
characteristics from young adulthood to mid-life in
different ways. Increased awareness of the potential
interrelationships between frequent geographic relocation
and personality development may have positive

consequences for adult psychological health.
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BFEFRIE—The effects of trust in physician
on self-efficacy, adherence and diabetes
outcomes
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Trust in physicians has been associated with a range
of patient behaviors. However, previous research has
not focused on the mechanisms by which trust affects
health outcomes and mostly has made use of self-rated
health. This study tested a theoretical model of variables
influencing the relations of trust to both objective and
self-rated health. We hypothesized that patients who
trust their physicians more were likely to have stronger
self-efficacy and outcome expectations. This, in turn,
was associated with better treatment adherence and
objective health outcomes. In addition, highly trusting
patients were likely to report better health status through
enhanced self-efficacy. Data for this research came
from a sample of 480 adult patients with type 2 diabetes
in Taiwan. Patients completed measures of trust, self-
efficacy, outcome expectations, adherence, and the
SF-12 health survey. Objective outcomes, including
body mass index, glycosylated hemoglobin, blood lipid,
and diabetes-related complications, were assessed by
follow-up chart review. The structural equation analyses
which were implemented by LISREL VIII resulted

in a proper solution that exhibited adequate fit. All

BEemd

212% T

hypothesized paths were statistically significant (p <
.05) and in the predicted directions. The mediation roles
of self-efficacy and outcome expectations were further
confirmed by the results of structural equation modeling
and bootstrap analyses. In the multivariate regression,
although the relations of patient trust to blood lipid and
self-rated health were confirmed, the direct link of trust
to glycosylated hemoglobin was only significant in the
bivariate model. This study clarifies the association
of trust with different types of health outcomes and
provides the empirical evidence that trust in physicians
is associated with both self-rated health and therapeutic
response. However, a more longitudinal study design is
necessary to precisely determine both the strength and

causality of these relationships.
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Assessment of the Concentrations of Furan
in Infant Formulas

Wen-Chia Fengl, Li-Ting Lin’, Ya-Ting Liu%,
Shih-Wei Tsai'”

" Department of Public Health, National Taiwan

University
* Institute of Environmental Health, National Taiwan

University

Furan is a colorless, volatile liquid which has been
reported to occur in many kinds of foods that undergo
heat treatment, especially from canned and jarred
containers. The presence of furan in food is of concern
because it is both carcinogen and cytotoxic in rodents.
On the other hand, furan has also been classified by the
International Agency for Research on Cancer (IARC) in
the group 2B “as possibly carcinogenic to humans™ .
Recently studies have indicated that the composition of
foods as well as the different heating methods will affect
the levels of furan.

The US Food and Drug Administration (USFDA)
and the European Food Safety Authority (EFSA) have
reported that the concentrations of furan in baby foods
can be up to 112ng g"'. The presence of furan in infant
formula is of particular concern because it is the sole diet

for baby. Therefore, the objectives of this study were to

assess the levels of furan in different infant formulas in
Taiwan.

Furan in selected infant formulas was sampled
by using the technique of solid phase microextraction
(SPME) followed by the analysis with gas
chromatography/mass spectrometry (HS-SPME-GC-
MS). Due to matrix effects, standard additions method
was performed in this study.

The results showed that the levels of furan in
infant formulas ranged from 0.91 ng/g to 49.66 ng/g in
various brands. Since there might be different procedures
to prepare the feedings for baby, the effects on furan
formation will be discussed as well.

Keywords: Furan; Infant Formula; Solid-Phase

Microextraction; Gas Chromatography
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Asia-Pacific Cohort Studies Collaboration
(APCSC)

Wen-Harn Pan
Institute of Biomedical Sciences, Academia Sinica and
Institute of Epidemiology, College of Public Health,

National Taiwan University, Taipei, Taiwan

The APCSC is a collaborative project that seeks
to pool data from existing longitudinal studies with
information on cardiovascular disease in the Asia Pacific
since late 1900.

The project's main research themes are:

o risk factors for cardiovascular disease

e interactions between risk factors for cardiovascular
disease

e prevalence and attributable risk for five major
cardiovascular disease risk factors

o the relationship of cancer incidence to cardiovascular
disease risk factors

The APCSC database now has data on over 650,000
participants from 44 separate cohort studies in mainland
China, Hong Kong, Taiwan, Japan, South Korea,
Singapore, Thailand, New Zealand and Australia. It is
considered the largest epidemiological collaboration in
the southern hemisphere and in the top five of the world's
largest medical studies.

To date, 35 papers from the project have been
published or are in press in international peer reviewed

journals.

CANCER REGISTRY IN ASIA
Mei-Shu Lai

Director, Taiwan Cancer Registry and Professor,
Institute of Preventive Medicine, College of Public

Health, National Taiwan University

Asia represented more than 60% of the world
population in 2008 and according to the GLOBOCAN
estimates in 2002, 45% (4.9 million) of all new cancer
cases in the world diagnosed and 50% (3.4 million) of
cancer deaths occurred in Asian countries. Cancer is
becoming a more important health problem in Asian
countries with aging of populations and changes in
lifestyles associated with economic development.
This indicates the prerequisite of high qualified cancer
registration. In the past, cancer registries were primarily
concerned with the description of cancer patterns, trends
in cancer occurrence and etiology of cancer. Nowadays,
cancer registries provided not only information on the
incidence and characteristics of specific cancers, but
also represented the basis of cancer control planning and
evaluation and the care of individual cancer patients and
their survival.

The Taiwan Cancer Registry (TCR), a population-
based cancer registry, was founded in 1979 and
supported by a Grant-in-Aid for the National Department
of Health from Executive Yuan. Since then, the central
cancer registry collected basic information, named short

form system, on newly diagnosed cancer patients from
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hospitals with more than 50-bed capacity throughout
the country. From 2002, the long form system was
established to collect more detail information of cancer
staging, treatment and follow-up data in hospitals with
more than 500 annual incident cases for the six major
cancers of oral-pharynx, colon-rectum, liver, lung, breast,
and cervix uteri. After enactment of the Cancer Control
Act in 2003, all reporting hospitals were legally required
to submit cancer patient information to the central cancer
registry. Besides, a trace-back procedure for cancer
registry system was implemented at the same time and
subsequently the quality of cancer registry data was quite
well.

TCR has started to involve in international
associations since 2000. At the beginning, TCR became
a member of the International Association of Cancer
Registries (IACR), which was a professional society
dedicated to fostering the aims and activities of cancer
registries worldwide and created to foster the exchange
of information between cancer registries internationally,
and attended the IACR annual meeting to present Taiwan
data. In addition, TCR also provided national incidence
data to the International Agency for Research on Cancer
(IARC) which is part of the World Health Organization
and published the ‘Cancer Incidence in Five Continents’
series of books. In 2009, TCR was invited to be a
member of Asian Network of Cancer Registries (ANCR)
which established the cooperation for promotion of
population-based cancer registration across Asia. Until
now, Taiwan Cancer Registry still continued to assure
data quality and monitor cancer incidence, and devoted
to the international associations and collaborative

research worldwide.
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Molecular and Genomic Epidemiology
of Hepatocellular Carcinoma (HCC)
and Nasopharyngeal Carcinoma (NPC):
International Collaborative Studies

Chien-Jen Chen'
'Genomics Research Center, Academia Sinica

Investigators of the Graduate Institute of
Epidemiology, National Taiwan University and National
Cancer Institute of US National Institutes of Health have
been collaborating on three studies on nasopharyngeal
carcinoma (NPC) since 1990. Both Epstein-Barr virus
infection and family NPC history are documented as
important risk predictor. Long-term (>25 years) cigarette
smoking and high intake of nitrosamines and nitrite
during weaning and early childhood are significantly
associated with an increased risk of NPC. Occupational
exposure to wood dust and formaldehyde (>10 years)
was a significant NPC risk factor, especially among
EBV-seropositive individuals. There was a significant
association with NPC for genetic polymorphisms
of cytochrome P450 (CYP) 2E1 and DNA repair
enzymes XRCC1 and hOGGl1, but not for CYP1ALI,
GSTM1, GSTTI1, GSTPI1 and N-acetyltransferase
2. NPC risk is significantly associated with genetic
polymorphisms of leukocyte antigen class I and II and
killer cell immunoglobulin-like receptors. Genome-wide
expression profiling reveals EBV-associated inhibition of
MHC class I expression in NPC. Genes involved in DNA
repair and nitrosamine metabolism and those located
on chromosome 14q32 are dysregulated in NPC. Both
EBV and chemical carcinogens are important NPC risk
factors, which effects are modified by host genotype.

A study on hepatocellular carcinoma (HCC) in
patients affected with chronic hepatitis B has been
collaborating between research teams from Columbia
University and National Taiwan University since 1991.

Dosimetry of macromolecule adducts of aflatoxin B,

4-aminobiphenyl has shown a dose-response relationship
between the exposure to chemical carcinogens and risk
of HCC. There is synergistic interaction between chronic
HBYV infection and exposure to chemical carcinogens.
Genetic polymorphisms of cytochrome P450 (CYP)
enzymes 1A1, and glutathione S-transferase (GST) M1
and T1 were found to modify the associations with HCC
for chemical carcinogen exposure and low micronutrient
intake among those with chronic HBV infection.
Aberrant methylation of p/6, pI5 and RASSFIA has

documented to be risk predictors of HCC.
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A comparative study on the consumption
trends of narcotic analgesics during years
2003 to 2007 in Taiwan and international
countries

Ching-Hsing Chang, Chun-Sheng Chien,
Ping-Chang Hsu, Chih-Shiuh Chang
National Bureau of Controlled Drugs,

Department of Health, Executive Yuan

Background and Objectives: International
Association for the Study of Pain launched the Global
Year Against Cancer Pain through years 2008-09 and
indicated more than 10 million people worldwide who
were diagnosed with cancer yearly. The final analgesic
ladder for cancer (or chronic intractable non-cancer)
pain relief often administered potent narcotic opioids;
therefore, the WHO regarded the consumption of
narcotics as a comparative indicator for pain control
internationally.

Materials and Methods: Data on the average
consumption of morphine, fentanyl and pethidine for
each three-year were extracted from the databases
(claim data reported by hospitals, clinics, pharmacies
and scientific research institutions) of National Bureau
of Controlled Drugs during 2003-07 in Taiwan. All data
were standardized to “the number of defined daily doses
for statistical purposes per million inhabitants per day
(S-DDD/m/d)” and compared with the published data
of international countries from International Narcotics
Control Board. (The S-DDD used for narcotics were as
follows: morphine 100mg, fentanyl 0.6mg and pethidine
400mg.)

Results: During years 2003-05, 2004-06 and
2005-07, the S-DDD/m/d of morphine in Taiwan was
71, 81 and 92, respectively. There was less than Japan
(131/ 111/ 95), UK (613/ 699/ 719) and USA (1400/
1503/ 1759); the S-DDD/m/d of fentanyl in Taiwan (302/
313/ 322) was still low, in contrast with Japan (462/ 542/

613), UK (1704/ 2023/ 1776) and USA (6996/ 8295/
9272); the S-DDD/m/d of pethidine was stable in Taiwan
(25/ 24/ 23), Japan (3/ 3/ 3), UK (27/ 24/ 26) and USA
(134/ 121/ 107).

Discussions and Conclusions: (1) An upward
trend in the S-DDD/m/d of morphine and fentanyl in
Taiwan by year indicated that more patients with cancer
or chronic intractable non-cancer pain were actively
received narcotic analgesics for pain relief. (2) Pethidine
was usually used for acute pain, but it was rarely
prescribed for long-term chronic pain relief due to its
short duration of action and neurotoxicity by metabolic
accumulation. It resulted in the lower SDDD/m/d of
pethidine relatively. (3) In 2003-05, the SDDD/m/d of
morphine in Japan, UK and USA was 1.8, 8.6 and 19.7
times higher than Taiwan; however, it had decreased to
1.0, 7.8 and 19.1 times in 2005-07. It suggested that there
was a growing improvement in use of morphine to relief
patients with cancer or chronic intractable non-cancer

pain adequately.
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Waist circumference as a predictor of

pediatric hypertension among normal

weight Taiwanese children

Cheuk-Sing Choy'?, Chien-Chang Liao”,

Yung-Hung Liu’, Yung-Kai Huang’,

Chen Yang®, Joe-Sharg Li’,

Hung-Yi Chiou'", Wen-Ta Chiu™*

' Graduate Institute of Public Health, Taipei Medical
University

* Department of Emergency Medicine, Taipei Medical
University Hospital

’ Institute of Environmental Health, National Taiwan
University College of Public Health

4 Department of Pediatric Medicine, Taipei Medical
University Hospital

* Department of Neurosurgery, Taipei Medical
University-Shuang Ho Hospital, Taipei, Taiwan

® School of Medicine, Taipei Medical University,

Taipei, Taiwan

Background: Although the association between
increased waist circumference (WC) and hypertension
has been established in adults, it has not been thoroughly
studied in Asian children.

Objective: The current study investigates the
association between WC and hypertension risk in normal
weight children, and subsequently examines the ability
of WC to effectively predict hypertension in 7 year old
Taiwanese children.

Methods: The body height, weight, neck
circumference, waist circumference, and blood pressure
(BP) of 2253 of 7 year old elementary school children
(1" grade) were collected. Blood pressure was measured

twice and pre-hypertension and hypertension were
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defined as mean systolic and/or diastolic BP >90" or 95"
percentile, respectively, according to sex, age, and height
(as defined by standard U.S. blood pressure tables).

Results: The prevalence of pre-hypertension and
hypertension across all subjects was 10.47 and 18.11%,
respectively. The gender-adjusted odds ratio (95% CI)
of hypertension associated with a 1-SD higher level of
WC was 2.13 (95% CI: 1.75-2.59) for normal weight
children, 1.88 (95% CI: 1.31-2.71) for overweight
children, and 1.72 (95% CI: 1.15-2.57) for obese
children. Regarding hypertension status, the areas under
the receiver operating characteristic curve for BMI and
WC were 0.64 and 0.69, respectively.

Conclusion: The results of this study suggested that
WC is a simple measurement that may be more efficient
than BMI in predicting risk of pediatric hypertension

among normal weight, 7 year old children.
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Background: Recent studies showed that air
pollution is a risk factor for hospitalization for
arrhythmias. However, there is limited evidence to
suggest which subpopulations are at higher risk for
arrhythmia development due to increased air pollutant
exposure. This study was undertaken to examine
the modifying effect of specific secondary diagnosis
(including hypertension, diabetes, and congestive
heart failure) on the relationship between frequency of
emergency room (ER) visits for arrhythmias and ambient
air pollutants concentrations.

Method: ER visits for arrhythmias and ambient air
pollution data for Taipei were obtained for the period
2000-2006. The relative risk of ER visits was estimated
using a case-crossover approach.

Results: Data showed an increased risk of ER visits
for arrhythmias in relation to increased O; levels among
individuals with a secondary diagnosis of hypertension
and congestive heart failure. (OR=1.24 and 1.23,
respectively).

Conclusion: In summary, this study finds evidence
of effect modification by the presence of congestive
heart failure and hypertension on the association of air

pollution and increased ER visits for arrhythmias.
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—FWNBECEBERY  FREIONEEZE
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raloxifene L ¥ - 3 % R B SR alendronate 10mg QDAL
B0 7 AR B B R R R 2 AL M B Braloxifene 4
B HRIEA41.66K1.56  CNEENEEFHLE
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BEZQ G EE R P R Z AR - {2alendronate
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Advertisements exposures and alcohol

expectancies among elementary school-

aged students in Taiwan

Ying-Ying Chen', Kuang-Hung Chen',

Hsueh-Han Yeh', Shao-You Fang],

Chieh-Yu Liu’, Keh-Ming Lin',

Wei J. Chen’, Chuan-Yu Chen'

" Institueof Population Health and Sciences, National
Health Research Institutes

? National Taipei College of Nursing

* Institute of Epidemiology, National Taiwan

University

Objective: The role of alcohol outcome expectancy
in the progression of initiation, heavy use, abuse or
dependence, and relapse has been increasingly addressed
in research of etiology, treatment, and prevention of
alcohol use and problems. In this research, we sought
to examine the extent to which the exposure to alcohol
advertisement on television is associated with the
endorsement of positive and negative alcohol expectancy
in childhood.

Methods: Using multistage probability sampling,
a prospective cohort of 824 4™ grade pupils recruited
from 16 public elementary schools in the northern
Taiwan in 2007. Information pertaining to individual
characteristics, family attributes, drinking experience
and behavioral modeling, retrieved from two consecutive
years of assessment, was collected via paper-and-pencil
self-administered questionnaires, including the frequency
of exposure to alcohol advertising on television, the
observation of paternal, maternal, and elder sibling’s
drinking behaviors. Alcohol expectancies were assessed
via Chinese Alcohol Expectancy Questionnaire-Children
version (AEQ). Four dimensions selected on the basis of
Cronbach’s a (>0.5): “global positive transformation
[GPT], 13 items;” “enhanced social behaviors [ESB],

RT3

14 items;” “promoting relaxation or tension reduction
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[PRTR], 13 items;” and “deteriorated cognitive and
behavioral functions [DCBF], 21 items.” In order to
compare the relative impact of alcohol advertisement on
multidimensional AEQ, scores of each dimension are
standardized separately for complex survey regression.

Result: Children’s alcohol initiation and observation
of family drinking were associated within increased
level of positive expectation toward alcohol drinking;
the relationship between advertisement exposure and the
endorsement of positive alcohol expectancy was different
by child’s drinking experience. After taking individual
characteristics, family attributes, and behavioral
modeling into account, alcohol-experienced children with
intense alcohol advertisement exposure were more likely
to have higher levels of positive alcohol expectancy, as
illustrated in GPT ($=0.43 95%C1=0.27-0.59 p<0.001),
in ESB ($=0.36 95%CI1=0.01-0.71 p<0.05), and PRTR
(8=0.31 95%CI1=0.08-0.5 p=0.001); yet the effects of
advertisement appear less prominent among alcohol-
naive children.

Conclusion: These findings suggest that the
exposure to alcohol advertisement may increase
children’s positive expectation toward alcohol drinking,
particularly in those have initiated drinking. Future
research should focus on the influence of media
advertisement on alcohol initiation and maintenance in
early adolescence, and policies should consider regulate
alcohol advertising, in particular those with potential

target on minor population.
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Alcohol experience and sensation seeking
with the exposure to alcohol advertising on
television in childhood

Yun-Chen Lin', Kuang-Hung Chen',

Hsueh-Han Yeh', Shao-You Fang],

Chieh-Yu Liu’, Keh-Ming Lin',

Wei J. Chen’, Chuan-Yu Chen'

" Institueof Population Health and Sciences, National
Health Research Institutes

? National Taipei College of Nursing

* Institute of Epidemiology, National Taiwan

University

Background: A growing body of empirical
literature suggests that alcohol use and problems
in underage population should be examined in a
developmental framework, with integration of one’s
individual psychological and social characteristics. In
this study, we investigated whether the exposure to
alcohol advertisement on television in childhood may be
associated with one’s sensation seeking predisposition
and alcohol drinking experiences.

Method: In an on-going longitudinal study, data
on 803 5" graders in the Great Taipei area recruited via
multistage probability sampling from 2007 to 2008 were
analyzed. Information on the individual background,
family attributes, drinking experience, sensation seeking
(thrill and adventure seeking [TAS: 8 items, Cronbach’s
a =0.69] and experience seeking [ES: 7 items, Cronbach’
s a=0.5]), and advertisement exposure was collected
by self-administered paper-and- pencil questionnaires.
Logistic regression models were performed to assess the
association while taking into account complex survey
procedures.

Results: Bivariate analyses suggested that children
with advanced puberty development (Odds Ratio
[OR]=1.75), alcohol drinking experiences (OR=3.13),
higher levels of sensation seeking (TAS: OR=2.01,
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95% CI=1.47- 2.76; ES: OR=1.70, 95% CI=1.47- 2.76;
0.97-3.01), and 18 or more hours of watching television
(OR=3.33) reported greater exposure to alcohol
advertising than their peers; afterschool attendance
was associated with lower exposure (OR=0.60). After
statistically adjustment for individual background, family
attributes, and drinking experiences, sensation seeking-
associated risk for alcohol advertising exposure appears
less salient; moderate gender-differences were noted.
Conclusion: Children’s exposure to alcohol
advertising on television may be influenced not only by
prior alcohol drinking experiences, but also by sensation
seeking tendency. It may be possible to build from these
epidemiological findings toward a crafting of individual
attributes (e.g., experience or personality)-specific
media-based campaign to reduce underage drinking

problems.
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Adherence to healthy lifestyle behaviors
and mortality in middle-aged and elderly
hypertensive individuals

Jia-Yu Lin, Tzuo-Yun Lan
Institute of Population Health Sciences,

National Health Research Institutes

Background: Hypertension is the most prevalent
chronic disease in Taiwan. People with hypertension are
usually advised to manage high blood pressure through
adherence to medication, measuring blood pressure
regularly, and

other lifestyle modifications. The major lifestyle
behaviors for hypertensive patients include quitting
smoking, weight reduction, adoption of Dietary
Approaches to Stop Hypertension eating plan, regular
exercise, moderation of alcohol consumption, and stress
reduction. However, the associations between these
different lifestyle factors and mortality in hypertensive
individuals have not fully been understood.

Objective: The main purpose of this study was to
examine the association between adherence to different
healthy lifestyle behaviors and mortality in hypertensive
individuals.

Methods: We used data from the 2001 National
Health Interview Survey (NHIS) in Taiwan. These
data were also linked to the claims data from National
Health Insurance between 2000-2002, and Mortality
Registry data from 2001 to 2008. A total of 1,324 aged
50 years or older who had reported hypertension and
had seen the doctor for hypertension (ICD-9 codes
401-405) before the NHIS home visit were defined as

hypertensive individuals and were included in the study.
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Healthy lifestyle behaviors were defined as adherence
to hypertensive medication, regular check of blood
pressure, weight control, smoking cessation or drinking
with moderation, regular physical activity, healthy diet,
and regular daily activities (i.e. normal sleep time and
less stressful life). The Cox proportional hazards model
was used to estimate the single and combined effects of
these lifestyle factors on all-cause mortality.

Results: A total of 249 deaths occured during the
6.6 years of average follow-up time. After adjustment
for age, sex, education, body mass index, mental health,
heart disease, hyperlipidemia, diabetes, stroke, and
other lifestyle factors, regular exercise (hazard ratio
(HR)=0.66; 95%CI1=0.48-0.91) and daily activities
(HR=0.64; 95%CI= 0.47-0.88) were independently
associated with a lower risk of total mortality.

Conclusions: Based on the results of this study,
middle-aged and elderly hypertensive patients are
encouraged to exercise regularly and maintain a regular
life style, as these were associated with mortality

reduction.
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