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projected to rise to 11.6% by the year 2001. Clearly, esti-
mates of prevalence of respiratory symptoms and disease
are important for formulating public health policies and
also for planning the use of health services by the elderly
as a result of these ailments.

In a recent health survey in a group of elderly Chinese
in Hong Kong, selected by random sampling stratified by
age and sex, we have determined the prevalence of respi-
ratory symptoms and diseases and their relationship to
population characteristics, and compared these data with
those in elderly Caucasian populations.

Subjects and methods

During the period from July 1991 to July 1992, a health
survey was carried out on 2,032 elderly Chinese, aged
70 yrs and over, selected by stratified random sampling
from a registered list of all recipients of Old Age and
Disability Allowances in Hong Kong. The Old Age
Allowance list covers over 90% of those in the study
age group, since eligibility is by age alone, independent of
income. The Disability Allowance list covers those
subjects who may be receiving additional social welfare
support. Subjects were stratified by age and sex so that
there would be 300 subjects in the 70–74 and 75–79 yrs
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ABSTRACT: Respiratory diseases can cause considerable disability in the elderly
because of their limited respiratory reserve as a result of ageing. We have investi-
gated the prevalence of respiratory symptoms and diseases in elderly Chinese in
Hong Kong and compared these data with those in elderly Caucasian populations.

Two thousand and thirty two (999 male and 1,033 female) subjects, selected by
age-stratified random sampling from a register of Hong Kong residents aged 70 yrs
and over were interviewed to complete a respiratory questionnaire. Total serum im-
munoglobulin E (IgE) was measured in 195 subjects.

At least one respiratory symptom was reported by 56% of subjects. The most
frequently reported symptoms were morning phlegm (26%), chronic cough with
phlegm (10%) and wheeze in the past 12 months (8%). Of the self-reported diseases,
the commonest was chronic bronchitis (7%), followed by asthma (5%), pulmonary
tuberculosis (3%) and emphysema (2%). Of the 218 subjects with obstructive air-
way diseases, 128 (59%) had sought medical advice in the past 12 months. The most
important determinants for respiratory symptoms and diseases were smoking and
social class. Total serum IgE was significantly higher in current smokers than non-
smokers and also in those with chronic cough and phlegm than those without these
complaints.

Our study shows that respiratory ailments in Hong Kong elderly are as common
as those reported in Sweden and the USA but less than those in England.
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Respiratory complaints are common in the general popu-
lation and are one of the major causes of morbidity and
mortality on a worldwide basis. Because of the ease of
sampling, most of the epidemiological data on respiratory
symptoms and diseases are obtained from studies in
school children or the general population, with relatively
little data available on elderly subjects. With a limited res-
piratory reserve as a result of ageing, it is not surprising
that the elderly suffer considerable disability when
afflicted by respiratory ailments, particularly chronic dis-
eases, such as asthma or chronic obstructive airway dis-
ease [1, 2]. More recently, two separate studies in southern
England and one from northern Sweden have suggested
that respiratory complaints are common in the elderly,
with up to 60% of people aged 65 yrs or older having at
least one respiratory symptom [3–5]. However, little, if
any, information is available in the oriental population,
particularly Chinese. As the distribution of respiratory
disease is strongly influenced by genetic and environmen-
tal factors, such as air pollution, tobacco consumption,
allergens, etc., one would expect that its prevalence and
severity will vary from one place to another.

In Hong Kong, the current life expectancy for men
is 74 yrs and for women is 79.8 yrs, comparable to
those seen in Western countries. In 1991, about 8.8%
of the population were over 64 yrs of age. This figure is
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age groups in each sex, and 150 subjects in the 80–84, 85–
89 and ≥90 yrs age groups in each sex. A total of 3,400
letters were sent via the Social Welfare Department to
these subjects to recruit the required numbers in each cell,
and nonresponders were sent a second letter after 4 weeks.
Approximately 60% of men and women participated in
the survey. The response rate was higher among the older
men aged 80 yrs and above (66%), and slightly lower in
women aged 70–79 yrs (53%). A total of 2,032 subjects
were interviewed (999 males and 1,033 females), of
whom 16% lived in institutions.

Interviewers visited these subjects and a questionnaire
on lung health was completed at their places of residence.
This questionnaire was a Chinese translation of the
one used by Dow et al. [3] in their survey of the elderly
residing in southern England. It consisted of information
on symptoms of wheeze, morning chest tightness,
breathlessness, sputum production and cough, either
occurring spontaneously or on exposure to common
aero-allergens or irritants; past history of respiratory dis-
eases including asthma, chronic bronchitis emphysema
and tuberculosis, smoking habits and last full-time

Table 1. – Characteristics of subjects

The values in parentheses are percentages of total; the total numbers of subjects with information on smoking habits and social class
were 2,020 and 2,014, respectively.

*: subjects were asked "have you had the symptom, at any time in the last 12 months?"

Table 2. – Prevalence of respiratory symptoms according to gender and age expressed as percentage of those who
answered all of the questions
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occupation. Housewives were asked about their husband's
last full-time occupation. In 195 subjects, venous blood
was drawn for determining total serum immuno-globu-
lin E (IgE) concentration by an enzyme-linked immunosor-
bent assay (ELISA) technique.

Smoking habits were classified into: 1) nonsmokers,
i.e. those who had never smoked; 2) ex-smokers, i.e. those
who had stopped smoking for at least 12 months prior to
the survey; and 3) current smokers, i.e. those who still
smoked within the 12 months prior to the survey. Social
class was classified according to the last full-time occupa-
tion of the subject or, in the case of a housewife, that of
the husband. Eighteen subjects had no entry for last full-
time occupation; their social class was, therefore, unclas-
sified and their data were not included for analysis of risk
factors. Nonmanual workers were white collar workers;
skilled manual workers were those in sales or service
industries; and unskilled/semi-skilled manual workers
were the blue-collar workers.

Results were analysed using and IBM mainframe com-
puter, by the Statistical Package for Social Sciences, the
Statistical Analysis System, and the BMDP programme.
Risk factors for symptoms and diseases were examined by
the step-wise multiple logistic regression method. Mann-
Whitney tests were used for analysis of the total serum
IgE data.

Results

Population data of the 2,032 subjects are shown in
table 1. Information on smoking history and last occu-
pation was obtained in 2,020 (99.9%) and 2,014 (99.6%)
subjects, respectively. There were 1,065 lifelong non-
smokers constituting 53% of those who answered the
question on smoking habits. More males than females
were ex-smokers (45 vs 18%) and current smokers (25 vs
8%). The majority of subjects or their husbands were
manual workers (78%).

One thousand one hundred and twenty eight subjects
(56%) reported at least one respiratory symptom. The
most frequent symptoms were morning phlegm (26%),
chronic cough with phlegm (10%) and wheeze at some
time in the past 12 months (7.5%) (table 2). Of the 1,988
subjects who answered questions relating to symptoms
developed on exposure to common aeroallergens or irri-
tants (symptoms 7–20, table 2), 304 (15%) reported posi-
tively to having at least one symptom. The least frequent
complaints were wheeze on exposure to traffic fumes
(0.2%), wheeze on exposure to smoke (0.3%), wheeze on
exposure to household chemicals (0.3%), and cough on
exposure to cold air (0.4%).

All but one subject answered the question "have you
had any of the following conditions: pulmonary tuber-
culosis, asthma, chronic bronchitis or emphysema?".
Table 2 (questions 21–24) shows the prevalence of these
self-reported diseases. Eight percent of the respondents
had either chronic bronchitis or emphysema. The preva-
lence of obstructive airway diseases was higher in males,
of whom 10.7% had either chronic bronchitis or emphy-
sema and 6.1% had asthma, against corresponding
values of 5.5% and 4.3% in females, although these T
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differences did not reach statistical significance. A total
of 218 subjects reported having at least one form of
obstructive airway diseases, of whom 128 (59%) con-
sulted a doctor about their chest complaints in the past 12
months.

Data on smoking habits and social class were simul-
taneously examined in 2,010 subjects for analysis of
relationships with respiratory symptoms (table 3) and
in 2,009 subjects for analysis of relationships with past
history of respiratory diseases (table 4). Women reported
significantly less symptoms of morning phlegm, chronic
cough with phlegm and breathlessness on exposure to
irritants, as well as significantly lower prevalence of
past tuberculosis (0.55 vs 3.8%; p<0.05). In general, age
had little impact on respiratory symptoms or diseases.
However, the frequency of having morning phlegm
increased with age, Vwhereas breathlessness or cough
on exposure to irritants and allergens was less in those
aged 90 yrs or more. Smoking was associated with a num-
ber of respiratory symptoms, including wheeze, morning
phlegm, chronic cough with phlegm, wheeze and cough
on exposure to irritants, and a history of chronic obstruc-
tive airway discase. Ex-smokers had significantly higher
risks of asthma, emphysema and cough on exposure to
one or more environmental irritants than current smokers,
whilst the latter were more at risk of having chronic bron-
chitis, wheeze, phlegm and wheeze on exposure to one or
more irritants. Social class was found to be significantly
associated with most of the respiratory symptoms and
diseases, with manual workers at higher risks than
nonmanual workers.

The 195 subjects with total serum IgE measured had
similar characteristics - age and sex distribution, social
class, smoking habits and the prevalence of respiratory
symptoms - as the total population (data not shown).
Of these subjects, those with morning phlegm and chronic
cough with phlegm had significantly higher level of
this immunoglobulin than those without these symptoms
(table 5). Although there was a trend for higher IgE
levels in subjects with respiratory symptoms and past

history of respiratory diseases, none of these comparisons
reached statistical significance. Current smokers (n=35)
had significantly higher total serum IgE  (158 IU·mL-1)
than nonsmokers (39.8 IU·mL-1, n=105; p=0.0003).
The level in ex-smokers (73.8 IU·mL-1, n=55) was not
significantly different from the current or nonsmokers.

Table 4. – Relationships between subjects' characteristics and self-reported diseases

Values are odds ratios, with 95% confidence intervals in parentheses. Odds ratios were derived by logistic regression analysis, all risk
factors being examined simaltaneously. The reference categories are 989 male subjects, 1,168 subjects, aged 70–79 yrs, 1,057 non-
smokers and 447 nonmanual workers. All of them haven an odds ration of 1. *: significant at 5% level.

Table 5. – Total serum IgE in subjects with and without res-
piratory symptoms and past history of respiratory
diseases

*: p<0.05 when compared with corresponding values in those
without the symptoms; +: cold air, household chemicals, traffic
fumes or smoke.
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Discussion

In this survey, we have shown that respiratory sym-
ptoms and diseases are common among elderly people in
Hong Kong. About 55% of this population have at least
one respiratory symptom, over 10% have a history of
either chronic bronchitis, emphysema or asthma and 3.2%
a history of pulmonary tuberculosis. In general, smoking
history and social class are more important determinants
of respiratory symptoms and diseases than either sex or
age. As far as we are aware, this is the first survey specifi-
cally designed to study the prevalence of respiratory dis-
eases in Chinese elderly and it shows comparable data
with previous studies in Caucasians [3–6].

In this study, a stratified sampling method was used
so that enough subjects of each sex in the oldest groups
would be surveyed to provide information on respira-
tory health. Otherwise, a random survey of elderly aged
over 70 yrs may not include enough subjects in the ≥80
and ≥90 yrs age groups. There are limitations to per-
forming random population health surveys in Hong Kong,
since there is no organized primary health-care system
with a list of registered patients, and details collected for
the population census could not be made available for this
type of study. However, for those over 70 yrs of age,
the Social Welfare Department does have a list of recipi-
ents of allowances which covers 90% or more of the
elderly population, so that the population from which the
sample was drawn may be considered representative
of the Hong Kong Chinese elderly. A total of 3,400 invi-
tation letters were sent via the Social Welfare Department
and 2,032 subjects consented to and subsequently par-
ticipated in this survey. There could be a bias in the
sample eventually interviewed, since in Hong Kong the
laws of confidentiality require that written consent be
given by letter before the subjects could be inter-
viewed. Because of this, we were also unable to deter-
mine the reasons for nonresponse or the characteristics of
these people as we were not permitted to approach them
directly. It is possible that nonresponders might be in

poorer health which precluded their participation [7]
and, therefore, our data might have underestimated the
prevalence of respiratory symptoms and diseases in Hong
Kong. On the other hand, it is equally possible that the
nonresponders might be enjoying better health so that
they would not be bothered to take part in the health
survey [8], and hence our prevalence data might be over-
estimates. Although our response rate of 60% was not as
high as that of similar studies in England and Sweden [3–
5], it was similar to  that of the United States [6]. Our sam-
pling method was, and still is, the only feasible way to
access information of this kind in large scale population
surveys in our territory. We believe our data are the best
possible estimates of the respiratory health of our elderly
citizens.

The proportion of our subjects having at least one res-
piratory symptom (56%) is similar to those seen in South-
ern England (58–60%) but is more than that reported in
Northern Sweden (44%) (table 6). A valid comparison
is possible between our data and those of Dow et al. [3],
as our questionnaire was translated from theirs. The trans-
lation procedure involved an independent person who was
bilingual and familiar with the territory to translate the
original questionnaire into Chinese. This was then back-
translated into English by another person. The translated
questionnaire was tested out in a group of elderly sub-
jects and necessary modifications made before the survey
was carried out. Our cohort had far fewer symptoms of
wheezing, breathlessness at rest, nocturnal breathlessness,
chronic cough or allergen/irritant-induced symptoms
than the elderly in southern England, although sputum
production was more common (table 6). The observation
that a similar percentage of subjects had at least one symp-
tom but individual symptoms were less common in
Chinese suggests that these symptoms might be less
severe in our subjects. Alternatively, perception of the
individual symptoms might differ between the different
ethnic groups.

Difference in questionnaires renders data comparison
with those from Sweden and the USA more difficult

Table 6. – Comparison of smoking habits, prevalence of respiratory symptoms and respiratory diseases between Hong
Kong, southern England and northern Sweden

Values are percentages. *: subjects aged ≥65 yrs; #: subjects aged 65–66 yrs. CHS: Cardiovascular Health Study; NA: data not
available.
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but it appears that the prevalences of wheezing and
chronic cough are similar and, again, sputum production
was more frequently reported by our cohort. Cultural dif-
ferences may be responsible for our higher reporting rate
as coughing up phlegm or even spitting is more socially
acceptable in Chinese, particularly those of the older gen-
eration. It is unlikely that smoking habits can account
for our subjects' higher sputum production as we have a
higher proportion of lifetime nonsmokers in our cohort
than the other studies, especially those in southern
England (table 6).

Although 10% of the participants admitted to having
chronic productive cough for three consecutive months
for 2 yrs, only 6.8% had a diagnostic label of chronic
bronchitis. This underdiagnosis can also be seen in the
Swedish and American studies, where the respective rates
for chronic cough were 10.8% and 9.2% but the respec-
tive prevalences for chronic bronchitis were only 6.7%
and 5.4% (table 6). Whether there is a similar  under-
diagnosis for asthma in our subjects cannot be determined
from the questionnaire. However the lifetime prevalence
of 5.1% is similar to that reported in young adults (4.8%)
but less than that of children (7.2–8%) in Hong Kong [9–
11]. Comparison with data from western countries
showed that our elderly had the lowest prevalence of
asthma (table 6).

Malnutrition during the intrauterine period and rep-
eated respiratory infections in childhood have been
implicated as causing more morbidity and mortality from
chronic obstructive airways disease in later life [12]. It
is unlikely that these are the reasons for the differences
in data between our cohorts and Causcian elderly, as
Hong Kong and mainland China, where many of our
elderly emigrated from, were, and still are for China,
much less affluent than the western countries in the early
part of this century. Smoking, the most important envi-
ronmental determinant of lung growth and decline in lung
function [13], may account for the much higher preva-
lence of obstructive airway diseases and respiratory
symptoms in the English elderly (table 6). That these dis-
eases can cause considerable morbidity in our elderly was
reflected by the fact that almost 60% of subjects with
these diagnostic labels had sought medical advice for their
illnesses during the preceding 12 months. Although the
prevalence of tuberculosis has been gradually declining in
Hong Kong, with annual notification rates of over 400 per
100,000 in the 1950s decreasing to 112.4 per 100,000 in
1992, the disease is still very common with a prevalence
more than 10 times those reported in the USA England
and Wales [14, 15]. In our cohorts, 3.2% had a past history
of pulmonary tuberculosis and this may predispose them
to reactivation of the disease, which is a common occur-
rence in our locality as 16% of all notified cases in 1992
were patients aged 70 yrs or more.

Like other studies [3–6], we found smoking was an
important determinant of respiratory symptoms and dis-
eases (tables 3 and 4). Smoking was significantly asso-
ciated with wheeze, morning phlegm, chronic cough,
wheeze or cough on exposure to environmental irritants
and chronic obstructive airways disease. Interestingly,
although current smokers had a higher risk of having

respiratory symptoms than the ex-smokers, they had a
lower risk of having diagnostic labels of asthma, chronic
bronchitis or emphysema than the latter. This could be
because the reason for our ex-smokers to quit smoking
was that they have been diagnosed as having a respiratory
illness. Whether this was consequent to their doctors'
advice or the fear of the disease is not known. However, it
has previously been shown that physicians' advice
could contribute to smoking cessation [16]. Another pos-
sibility for the seemingly lower prevalence of obstructive
airway disease in current smokers is that they have not
sought medical advice for their respiratory symptoms and,
therefore, still continued to smoke and were not aware of
their illness.

In our cohorts, manual workers or their wives had sig-
nificantly higher risks of having wheeze, chest tightness
on waking, breathlessness at rest and at night, morning
phlegm, breathlessness or cough on exposure to envi-
ronmental irritants (tables 3 and 4). A combination of
possible occupational exposure, crowded living, poor
housing and inadequate health care particularly during
infancy, may all contribute. Although some investi-
gators have also incriminated socioeconomic factors as
being important for respiratory ailments [3, 17], others
have not been able to confirm this relationship [6].

Sex was not an important factor for respiratory symp-
toms or diseases, except that females had significantly less
complaints of morning phlegm, chronic cough or breath-
lessness on exposure to irritants. This could be due to
under-reporting, as women might find phlegm and
chronic cough socially less acceptable. We have failed to
observe the influence of age on the prevalence of symp-
toms or diseases other than for morning phlegm. How-
ever, this apparent lack of effect could be because only
those who were healthy lived to a more advanced age. As
shown in table 3, those aged 90 yrs or over had, in fact,
lower risks of having chest symptoms on exposure to
common allergens and environmental irritants.

Atopy has been recognized as an associated feature of
asthma [18] and bronchial hyperresponsiveness [19, 20].
Furthermore, it has also been reported that asthma at any
age is accompanied by higher levels of total serum IgE
and skin test reactivity [21]. However, others have been
unable to show any relationship between asthma and skin
test reactivity in nonsmokers [22]. Our data show that
although there is a trend for higher serum IgE levels in
subjects with respiratory symptoms or past history of res-
piratory diseases, only those in subjects with morning
phlegm and chronic cough and phlegm were significantly
different from those without these symptoms. Further
analysis revealed that IgE levels were significantly higher
in current smokers, a finding similar to that of other inves-
tigators [23–28]. Thus, IgE may just be a confounding
factor for the chronic bronchitic symptoms in our sub-
jects. However, a previous report suggested that it might
have a synergistic effect with smoking in causing respira-
tory impairment [28], although this effect is not confirmed
in our subgroup of 195 subjects with IgE measured (data
not shown).
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In conclusion, respiratory symptoms and obstructive
airway diseases are common in the Hong Kong elderly.
Important risk factors include smoking and a lower socio-
economic class. Further studies to identify how many of
such sufferers have a potentially reversible disease, such
as asthma, will be useful to improve the quality of life of
our elderly.
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