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Interview to study the determinants of hypertension in
older adults in Taiwan: a population based cross-

sectional survey
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The aim of the study was to assess the association of socioeconomic, anthropometric and lifestyle factors with
self-reported hypertension in older adults in Taiwan. The data were part of the “1999 Survey of Health and Liv-
ing Status of the Elderly in Taiwan”. The survey was conducted in-home, face-to-face, by interviews of 4440
men and women, 53 years or older, in a population-based cross-sectional study. The prevalence of self-reported
hypertension was 31.1% for men and 38.0% for women. A logistic regression model showed a higher probability
of self-reported hypertension for female gender, older age, and greater BMI, and lower probability for increased
consumption of leguminous foods. No association was observed with cigarette smoking, alcohol consumption or
physical activity. Current cigarette smokers and alcohol-drinkers underreported their hypertension status. Com-
pared to the medically measured hypertension of a sub-sample study of the same cohort, only about 60% of
medically-substantiated hypertensive patients self-reported their hypertensive status, indicating that the interview
survey underestimated the prevalence of hypertension in this Taiwanese elderly population. The interview sur-
vey appears to identify associations of hypertension with age, gender, BMI and some food patterns, but does not
recognize the likely associations with the candidate risk factors of physical inactivity, cigarette smoking, alcohol
consumption and limited education, at least in this Taiwanese population. Thus caution must be applied where
interview alone categorises individual older Taiwanese as hypertensive or not. A survey which has validation or
cross-checking questions about the medical diagnosis of hypertension and the likelihood of its memory and ap-
preciation by the patient (such as method, definition, communication with patient, recall and follow-up, lifestyle
advice or pharmaco-therapy, presence of cognitive impairment) may clarify the significance of the discrepancy
between self-reporting and medical record. In turn, this would allow a more robust evaluation of blood pressure
determinants in such populations. Nevertheless, there is a role for community-based surveys that utilise self-
reporting in the identification, prioritization and surveillance of putative contributors to hypertension; this is the
case where, as in the Taiwanese elderly, it assumes major importance in the burden of disease and premature

mortality.
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Introduction

Hypertension is a chronic health condition prevalent in most
industrialized populations around the world. It is a major
risk factor for coronary heart disease, stroke, diabetes melli-
tus and renal disease. In Taiwan, all these chronic diseases
were among the ten leading causes of death in 2004." Using
INC-6 (Sixth Report of the Joint National Committee on
Prevention, Detection, Evaluation and Treatment of High
Blood Pressure) definition of >140 mmHg for systolic pres-
sure and >90 mmHg for diastolic pressure, approximately
60-70% of the elderly in most industrialized countries have
hypertension.”* Age, race, genetics, gender, body fatness,
socioeconomic status, psychosocial stress, diet and lifestyle
factors, especially daily physical activity, cigarette smoking
and alcohol consumption, are known to affect one’s blood
pressure. Many epidemiological hypertension studies have
been conducted to identify the risk factors for hypertension
in various populations around the world. However, because

each population has its unique genetic makeup, lifestyle and
dietary habits, the risk factors for hypertension may be
different from population to population, and therefore each
population must conduct studies to assess their specific risk
factors.

Traditionally, hypertension studies involve clinical
measurements of subjects’ blood pressures, with their
associated costs.
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In recent years, researchers and health workers have in-
creasingly used interview surveys as a tool to gain infor-
mation on hypertension status and prevalence, along with
other medical and health conditions, in target populations.
Interview surveys can have considerable advantage in
time and cost over clinical studies, especially if the study
requires large samples. However, these potential advan-
tages come with potential drawbacks, particularly con-
cerning the accuracy and reliability of results that can be
affected by participants’ knowledge of their own health
status and willingness to reveal the information without
bias. Thus, the objective of this study was to assess the
usefulness of information obtained through interview as a
tool for assessing the association of socioeconomic, an-
thropometric and lifestyle factors with the prevalence of
hypertension in older Taiwanese.

Methods and procedures

Data for this study were part of the 1999 wave of the
“Survey of Health and Living Status of the Elderly in
Taiwan” (SHLSET), a longitudinal research project initi-
ated in 1989 aimed to gain an understanding of the roles
of anthropometric, demographic, socioeconomic, lifestyle,
dietary and healthcare factors on health, well-being and
quality of life of older adults in Taiwan.”® SHLSET con-
ducts periodic interview surveys on participants in the
cohort.”® Participants were selected according to a proc-
ess involving multi-stage national probability sampling.
The 1999 survey involved 4915 remaining participants in
the cohort. The youngest participants were 53 years old.
Trained interviewers accompanied by local health work-
ers conducted in-home, face-to-face, interviews. If a par-
ticipant was unable or unavailable to have an interview, a
proxy respondent, usually a close relative or caregiver of
the participant was interviewed. Of the 4915 participants
in the cohort, 4440 successfully completed the inter-
views.”® The study was conducted by the former Taiwan
Provincial Institute of Family Planning (TPIFP), now a
component of the Bureau of Health Promotion of the De-
partment of Health, according to the ethical standards set
forth in the Helsinki Declaration of 1995. All participants
were given informed consent and subject anonymity was
preserved.

This study statistically analysed rates of self-reports of
hypertension and the association of age, gender, body
mass index (BMI), years of formal education, lifestyle
factors (including physical activity, alcohol drinking, and
cigarette smoking) and intake frequencies of the major
food items or categories with hypertension. For the calcu-
lation of BMI (kg/m?), self-reported weight and height of
each participant were first converted to measured weight
and height using the regression equations developed by
Kuczmarski et al.” Physical activity was classified into
four levels (0, 1-2, 3-5 and 6 and greater), according to
the total times of physical exercise lasting >30
min/session/week. Cigarette smoking habit was classified
into never smokers, past smokers and current smokers.
The current smokers were further classified into three
categories, 1-10, 11-20, and >20 cigarettes/day. Alcohol
drinking status was classified into non-drinkers and cur-

rent drinkers which were further classified into four levels:

1-2 times/month, 1 time/week, 2-3 times/week and >4

times/week. Questions on participant’s blood pressure
status included: (a) whether he/she ever had hypertension,
(b) whether the disease was diagnosed by a doctor, (c)
whether he/she visited a doctor because of hypertension
during the past 12 months, (d) whether he/she had hyper-
tension currently, and (e) whether he/she was taking any
medication or receiving any treatment for this disease.
Those who answered “yes” to questions (d) or (e) were
considered having hypertension.

The prevalence of self-reported hypertension in the cur-
rent study was compared to the results of the SEBAS (So-
cial Environment and Biomakers of Aging Study-2000),"
a sub-sampling study of the same cohort and included
results of both self-reported and medically measured hy-
pertension. Each subject in the SEBAS study underwent
comprehensive clinical and biochemical examinations, in
addition to the interview. Binary logistic regression
analysis was applied to estimate the association of socio-
demographic, anthropometric, lifestyle and dietary factors
with the rate of self-reported hypertension using the Sta-
tistical Package for the Social Sciences (SPSS Base 10.0
Application Guide, 1999 by SPSS Inc. Chicago, IL). Self-
reported “prevalence” of hypertension was stratified by
gender and 10-year age-ranges. Variables included in the
regression model are factors that have been observed to
be associated with hypertension in the general population
from epidemiological studies, including gender, age, edu-
cation, BMI, physical activity, alcohol consumption,
smoking, and diet.'""'* Findings in the current study were
also compared with those of the Tainan City Study con-
ducted by Lu et al."” The Tainan City study was a cross-
sectional community-based study involving a three-stage
stratified cluster sampling process. One family physician
and one research assistant made home visits and per-
formed the questionnaire interviews and measured blood
pressure on 876 of 1435 eligible elderly (a 70.2% re-
sponse rate). The crude prevalence of hypertension (ac-
cording to JNC-V), the known cases (according to medi-
cal history) and the new cases (newly diagnosed hyper-
tension) were statistically analysed. Published data in the
Tainan City study were recalculated to show the known
cases, new cases and known/new cases for alcohol drink-
ing, smoking and physical activities. A probability level
of p<0.05 was designated as the level of statistical signifi-
cance.

Results

Table 1 shows the “prevalence” of hypertension on the
basis of self-reports from the interview survey (the current
study), and the prevalence of hypertension and the pro-
portion of new cases (previously unrecognized hyperten-
sion) based on clinical measurement of the sub-sampling
SEBAS study.'® Table 2 shows the estimated odds ratios
(OR) and their 95% confidence intervals (CI) for the lo-
gistic regression model of the association of the rate of
socio-demographic, anthropometric, lifestyle and dietary
factors with self-reported hypertension. The model
showed that female gender, old age, and body fatness
were positively associated with self-reported hypertension
(p<0.05) while legume consumption (p<0.05) was nega-
tively associated with self-reported hypertension. The rate
of self-reported hypertension was positively associated
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with most but not all levels of increased formal education.
Alcohol consumption, cigarette smoking, physical activity
and the consumption frequency of most food categories
did not show a significant association with self-reported
hypertension. The impact of gender on self-reported hy-
pertension became more apparent after age 65. Greater
proportions of women than men reported having hyper-
tension after this age (Fig 1). Table 3 shows a comparison
of the results of the present study with that of Lu et al."
Their results were recalculated to demonstrate that both
current smokers and current drinkers under-reported their
hypertension status according to Chi-square tests (p<0.05)
and as evidenced by their lower ratios of known/new
cases of hypertension relative to non-smokers and non-
drinkers, respectively.

Discussion

Self-reported hypertension

Results of the interview survey show that 34.3% of older
adults, 53 years or older, in Taiwan have self-reported
hypertension (Table 1). As expected, this fraction repre-

Table 1. Proportions (%) of participants reported hav-
ing hypertension and other related conditions

Current

: SEBAS'
(nsiuﬁm) (n=1003)
Prevalence of hypertension NA? 57.3
Self-reported hypertension 343 30.3
Diagnosed hypertension® 97.3 97.8
Visited a doctor within 12 m® 90.6 90.5
Currently have hypertension® 89.7 88.7
Under medication/treatment’® 88.7 89.5
Unrecognized (new cases)! NA 27.0

"Data were self-reported in the current study and were self-
reported and clinically measured in SEBAS on basis of JNC-6
standards.'® *Not applicable. *As % of self-reported hypertension
cases. TFit the medical definition of hypertension but not recog-
nized or reported by patients.

sents only those who are aware of their hypertension
status. According to SEBAS, a sub-sampling study of the
same cohort, 57.3% of the participants had hypertension
based on JNC-6 definitions. These results suggest that
only about 60% (34.3% of 57.3%) of medically diagnosed
hypertensive older adults have recognized their hyperten-
sive status. This rate is somewhat lower than that ob-
served in the US.” There are several possible reasons as to
why the interview survey might underestimate the preva-
lence of hypertension in these elderly Taiwanese. Some
elderly may not have had a recent physical check-up or a
blood pressure measurement; he/she may not have been
properly informed of the result; or he/she may not be able
and willing to provide the information accurately to the
interviewer. However, Goldman et al.'’ have observed
that self-reports of hypertension do accurately reflect
most of those who fit the medical definition of hyperten-
sion and few who do not fit the definition would report
the condition. Thus, interview survey still may be a useful
tool for certain aspects of a public health study of hyper-
tension, such as the ascertainment of the most likely con-
tributors to the problem in a particular community, the
required focus for interventions and the need for subse-
quent monitoring and surveillance.

Socio-demographic determinants

Compared to the younger, 53-59-year old adults, greater
proportions of older participants have self-reported hyper-
tension. The proportion of self-reported hypertension
peaks during the 70-79 year-old-period (Fig. 1). Results
of the present study also show that more elderly women
have self-reported hypertension than do elderly men (38%
vs. 31%, p<0.01). The NAHSIT-1993-1996 study showed
similar results (31.2% vs. 21.6%) among persons who
were 65 years or older."* Lu et al."” reported that 56% of
men and women, 65 years or older, had clinically meas-
ured hypertension in the Tainan City Study. It appears
that an interview survey can reasonably assess the asso-
ciation of age and gender with blood pressure status.
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Figure 1. Age-related changes in the proportion (%) of self-reported hypertension among >53-year old men and women in Taiwan

stratified by 5-year-age ranges
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Table 2. Logistic regression analysis of the association of anthropometric, socio-demographic and lifestyle variables
with self-reported hypertension in >53-year-old men and women in Taiwan

Variables % of total % HTN OR* 95% CI*
Total (N = 3943) 100
Self-reported hypertension 343
Male 53.2 31.1 1
Female 46.8 38 1.36 1.11-1.66**
Age
53-59 20.5 22.4 1
60-69 26.6 32.8 1.7 1.37-2.11%**
70-79 41 41 2.59 2.11-3.18%**
>80 11.9 35.2 2.1 1.59-2.77%%*
BMI (kg/Ht?)
<18.5 6.6 253 0.59 0.43-0.80%**
18.5-24.9 65.2 313 1
25.0-29.9 245 41.9 1.64 1.40-1.93%**
>30.0 3.7 52 232 1.63-3.29%%%*
Education
Oy 342 349 1
-6y 41.8 33.7 1.22 1.02-1.45%
79y 10.3 329 1.23 0.94-1.60
10-12y 7.5 36.7 1.7 1.26-2.29%%**
>12y 6.1 353 1.55 1.11-2.15%%*
Physical activity
<ld/wk 41.7 33.1 1
1-2 d/wk 6.8 35.2 1.09 0.83-1.46
3-5 d/wk 10.4 35.8 1.01 0.79-1.29
>6 d/wk 41.1 35.1 0.95 0.81-1.12
Alcohol-consumption
Non-drinkers® 82.3 35.6 1
1-2/m 4.5 28.3 1.05 0.74-1.48
1/wk 2.4 29 0.96 0.58-1.60
2-3/wk 3.9 31 1.13 0.78-1.63
>4/wk 7 273 0.87 0.64-1.17
Smoking
Never 60 36.8 1
1-10/d 9.1 26.9 0.77 0.58-1.02
11-20/d 10.6 25.5 0.79 0.58-1.03
>20/d 32 19.9 0.64 0.40-1.05
Ex-smokers 17.1 37.8 1.12 0.89-1.40
Dietary factors
Meat & poultry 0.96 0.90-1.03
Fish 1.03 0.97-1.11
Egg 0.95 0.88-1.02
Dairy 1.01 0.96-1.06
Legume 0.93 0.87-0.99%*
Vegetables 1.01 0.88-1.18
Fruits 1.01 0.94-1.09
Tea 0.96 0.90-1.01

Footnotes: "Food consumption frequencies were treated as continuous numbers while all other variables were categorized. *OR=0dd
ratio, CI= confidence interval. "Non-drinkers are any one who drank less than once per month. * p<0.05, **p<0.01 and ***p<0.001.

In the US, persons with more than high school educa-
tion have lower prevalence of hypertension than persons
who have less than high school education.” The present
study show an opposite relationship namely that those
who have completed a college degree are more likely to
report hypertension (p<0.001, 95% CI=1.06-1.22). Educa-
tion-related bias in self-reporting is at least part of the
reason for this anomaly. In the SEBAS study, Goldman et
al.'® showed that participants who had higher education
were more likely to participate in physical examination
and more likely to provide an accurate self-report of hy-
pertension while those without higher education were less
likely to self-report hypertension. These observations
suggest that special care must be taken when using inter-

view surveys for ecological studies of hypertension in
populations with high rates of illiteracy.

Body fatness

Regression analysis of the present study suggests that
BMI is a strong determinant of hypertension in the Tai-
wanese elderly. Underweight (BMI<18.5) is significantly
associated with reduced self-reported hypertension while
overweight (BMI 25-29.9) and obesity (BMI>30) are sig-
nificantly associated with increased rates of self-reported
hypertension. Among the major lifestyle and dietary fac-
tors, overweight has been shown to make the greatest
contribution to hypertension in Western populations,
ranging from 11% in Italy to 25% in the US."® The current
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Table 3. Comparison of the effect of lifestyle factors (drinking, smoking and physical activity) on the rate of self-
reported hypertension of the SHLSET 1999 Survey (n =3934) with that of the study of Lu et al."* (Tainan City Study)"

(n=876).
Variables Current study Tainan City Studyt
Known cases New cases Known cases New cases Known/New
Drinking
Non-drinkers 35.6 NA 322 29.4 1.1
Current drinkers 28.6 NA 22.8 33.0* 0.69
Smoking
Never 36.8 NA 34 27.8 1.22
Ex-smokers 37.8 NA 31.7 32.9 0.96
Current smokers 25.3 NA 234 30.1* 0.76
Physical activity
<1 time/wk 33.1 NA 29.4 25.9 1.14
>1 time/wk 353 NA 31.8 31 1.03

TRecalculated from data in Table 4 of Lu et al.” *Indicating significant differences in the distribution of known and new cases from their
non-drinkers or never smokers, respectively, on basis of Chi-square tests (p<0.05).

study shows that it is possible to demonstrate the well-
recognized association of increasing BMI with rates of
hypertension through an interview survey, and that the
method is useful to detect the phenomenon, if under-
estimate it, in the Taiwanese elderly population.

There are studies to suggest that Taiwanese and other
Asian populations are different from Caucasians in their
body composition at similar BMI and that a BMI of 27
rather than 30 should be used as the cut-off for obe-
sity .'®'7 The current study shows that there is a nearly
50% increase in self-reported hypertension for elderly
whose BMI is above 27 kg/m” compared to those who are
below (46.9% vs. 29.1% for men and 52.3% vs. 35.1% for
women).

Lifestyle factors

The present study also showed that those elderly who
have more frequent physical exercise do not have a lower
rate of self-reported hypertension than their more seden-
tary counterparts. The study of Lu et al.”’ even showed a
positive association between physical activity and hyper-
tension. These results are not in line with the repeated
finding that routine or programmed exercise is effective in
lowering elevated blood pressure and reducing other car-
diovascular risks in case-control'® or randomized con-
trolled trials.'**° While the reason for this discrepancy is
not known, it is possible that the expected beneficial ef-
fect of activity might have been neutralized, at least in
part, by the corrective measures, like pharmacotherapy,
already taken in hypertensive individuals, leading to re-
verse bias. Inadequate definition and inaccurate reporting
of physical activity are also potential reasons.

Also, the present study does not show a significant asso-
ciation of alcohol-consumption with self-reported hyper-
tension in older Taiwanese. This observation also con-
trasts with findings in many epidemiological studies that
show a hypertensive effect of alcohol-consumption, at
least in heavy drinkers® ™ if not linear at all dosage lev-

els . A meta-analysis of 14 studies by Corrao et al.** con-

cluded that there is a strong correlation between alcohol
consumed and hypertension. One possible reason for this
atypical finding in Taiwan might be the reporting bias of
the drinkers as shown in the study of Lu et al.”’ In that
study each subject was interviewed about hypertension
and then clinically measured for blood pressure to con-
firm self-reports and also to reveal new cases. The study
showed that current drinkers reported much lower rates of
hypertension (22.8%) than did non-drinkers (32.2%). The
ratio of “known cases” to “new cases” was much lower in
current drinkers than in non-drinkers (p<0.05), suggesting
that current drinkers under-reported hypertension (Table
3).

Under-reporting of hypertension also occurs in current
smokers. The present study shows a 36.8% self-reported
hypertension for never smokers, 25.3% for current smok-
ers and 37.8% for ex-smokers. Under-report of hyperten-
sion by smokers was also observed in the study of Lu et
al."”> who showed that 23.4% of current smokers (p<0.05)
compared to 31.7% of ex-smokers and 34% of never-
smokers reported hypertension. The ratio of “known
cases” to “new cases” of hypertension was much lower
for current smokers than never-smokers (Table 3). These
data suggest that both current drinkers and current smok-
ers under report their hypertensive status. The reasons for
under reporting remain to be determined. These observa-
tions, again, illustrate the importance of watching for bias
in self-report data, especially in variables that are associ-
ated with one’s lifestyle or health status.

Dietary factors

The present study also shows that the consumption of
leguminous foods, mainly soymilk, tofu and other soy
products, is negatively (p<0.05) associated with the rate
of self-reported hypertension after adjusting for confound-
ing factors. These results support the observation that
usual intake of soy may have a beneficial effect on blood
pressure in humans. In a population-based longitudinal
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study involving 45,594 Chinese women (40-70 y) in
Shanghai, Yang et al.” observed an inverse association of
soy protein intake with both systolic and diastolic blood
pressures. The blood pressure-lowering effect of soy has
also been observed in a double-blind randomized study in
men and women with mild to moderate hypertension.*®
Fish consumption displayed a trend toward a positive
association with the rate of self-reported hypertension, but
was not statistically significant (p< 0.1).

Elderly who habitually drink tea (mainly infused ca-
mellia oolong tea) 3-5 times/wk appear to have a ten-
dency toward a reduced (p<0.1) rate of self-reported hy-
pertension in the present study. In a prospective study
which compared tea-drinkers with non-tea-drinkers, Yang
et al.”” observed that habitual drinking of green or oolong
tea, at an amount of 120 ml/day or more for one year,
significantly reduced the risk of developing hypertension
in normotensive adults. Higher tea intake and higher 4-O-
methylgallic acid (a biomarker derived from tea polyphe-
nols) excretion have also been observed to be associated
with significantly lower systolic blood pressure in >70 y
old women.” Although these results are of interest, we
must point out that habitual tea drinking is a fairly self-
selective lifestyle, and perhaps only those who can toler-
ate the caffeine effects and are healthy will do so. Ran-
domized control studies are needed to confirm the poten-
tial blood pressure-lowering effect of habitual tea drink-
ing.

Study limitations

There are limitations in trying to identify the food factors
in a population-based study, especially in the elderly.
Methodologically, it is impossible to examine the effect
of every individual food item. Some food categories such
as vegetables and fruits include large number of items that
in many cases may have opposing or interactive effects on
blood pressure. Frequency of consumption may not al-
ways reflect quantity of consumption. Many foods, espe-
cially fruits and vegetables are seasonal. Also, people do
change dietary preferences.

Using cross-sectional data from a cohort study has both
advantages and weaknesses. The availability of data sets
with known quality is a big advantage but the associated
cohort effects (due to repeated interviews) seem to lead to
bias. The deteriorating health condition of older subjects

in the cohort is both a feature and a weakness of the study.

The age-associated health problems such as memory im-
pairment and delirium negatively impact on the quality of
the data. Using regression equations developed by
Kuczmarski et al.” based on data from the US population
to adjust self-reported weight and height for calculation of
BMI (kg/m”) may have some shortcomings. Ideally, the
regression equations should be derived from data of the
target population. Unfortunately, to the best of our knowl-
edge, no such equation is available for Taiwan at the pre-
sent time.

In conclusion, interview survey can usefully reveal, but
under-estimate, previously known cases of hypertension
but not “previously unrecognized or new cases”. Inter-
view surveys can evaluate the associations of age, gender,
BMI and food intake pattern with self-reported hyperten-
sion in older Taiwanese. However, interview surveys do

have serious limitations in the appraisal of associations of
physical activity, alcohol-consumption, cigarette smoking
or the level of education with self-reported hypertension,
at least in the current Taiwanese elderly population.
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