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An estimate of chronic disease burden and some

economic consequences among the elderly Hong
Kong population

J Woo, S C Ho, S G Chan, A L M Yu, Y K Yuen, J Lau

Abstract
Objectives-To estimate the burden of
chronic disease for an elderly Chinese
population aged 70 years and over, and to
illustrate the use of this information in
estimating the economic consequences of
disease burden using stroke as an exam-
ple.
Participants-A total of 1902 subjects
recruited by random sampling of the old
age and disability allowance schemes,
which cover over 90% of the Hong Kong
elderly population, stratified by sex and
five year age groups from age 70 years
onwards.
Method-Information was collected on 10
medical conditions at baseline: arthritis,
hypertension, cardiac disease, stroke,
chronic obstructive airways disease, pep-
tic ulcer, diabetes mellitus, osteoporotic
fracture, malignancy, and dementia. A
follow up survey was carried out after 18
months to determine the occurrence of
new disease and the number with disease
who had died. Disease burden is calcu-
lated as the number with disease at
baseline plus the number developing new
disease minus the number who had died.
Results-Disease burden figures were
highest for arthritis, hypertension, car-
diac disease, and peptic ulcer, and were
higher in the 70-79 age group than the 80+
age group for some diseases. For stroke,
the economic cost based on a population
projection for 2001 was estimated to be
around HK$1 900 000 000, or US$250 mil-
lion.
Conclusion-Information on the burden
of chronic disease is important. It enables
the economic consequences to be esti-
mated so that strategies can be developed
to prevent diseases with high costs and
known effective preventive methods.

(7 Epidemiol Community Health 1997;51:486-489)

In any country, the elderly population con-
sumes a large proportion of health care
resources. In part, this is a result of the increas-
ing prevalence of chronic diseases with age.
Information regarding chronic disease burden
in a population is of economic importance
since it is needed for estimating resource needs
for treating particular diseases, and also for
estimating the economic effects of reducing the
incidence of certain diseases as a result of

population prevention efforts. Information on
the occurrence of chronic diseases in the
elderly is usually in the form of prevalence or
incidence rates from cross sectional and
prospective studies. However, from the re-
source utilisation point of view, it may be more
relevant to consider the disease burden, which
represents the pool of disease to which there is
a constant addition (from development of dis-
ease in the previously well population) and
elimination (as a result of death of individuals
with the disease). Estimation of disease burden
would take into account the incidence of the
disease over a defined period, the point preva-
lence at baseline, and death during the same
period among those with the disease. In order
to provide such an estimate, we used data
obtained from a cross sectional and prospective
health and social survey of elderly Chinese
aged 70 years in Hong Kong to calculate the
burden for 10 diseases. The economic conse-
quence is also estimated for one disease
(cerebrovascular disease) as an example of the
usefulness of such data.

Methods
The survey subjects were recruited by random
sampling of the old age and disability allow-
ances schemes, stratified by sex and five year
age groups (70-74, 75-79, 80-84, 85-89, 90+).
The old age allowance scheme is a non-means
tested scheme; anyone aged 70 years and over
and a resident of Hong Kong for five years is
eligible to enrol in it. It covers over 90% of the
Hong Kong elderly subjects and has been
utilised for recruitment of subjects in a
previous study on the elderly.' The normal dis-
ability and higher disability allowance schemes
provide the disabled with further financial
assistance. The latter is twice the amount of the
former and is meant for the severely disabled
who require constant attendance from others
in their daily life. Together, all these schemes
provide territory-wide coverage of over 90% of
the Hong Kong elderly. Those not on the
schemes are likely to be the extremely rich.
For the old-old group (aged 80 years and

above), 150 subjects were drawn from each of
the six strata, male and female by age groups
80-84, 85-89, 90+, so the total old-old sample
consisted of 900 subjects. A sample size'of 150
in each of the cells allows the detection of a dif-
ference of 15% between the groups with a
power of at least 70% and at the 5% level of
significance. For the 70-79 years age group,
300 subjects were drawn from each of the four
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strata-male and female by age groups 70-74
and 75-79. With the assistance of the Social
Welfare Department, letters of invitation to
participate in the study were sent to the
sampled subjects. Letters were sent in batches
until the required number in each age group
had been obtained. Sixty per cent of the
subjects reached gave their consent. The
response rate was higher in the 80+ age group
compared with the 70-79 age group, suggesting
perhaps that the non-responders may have
been more fit.

Data collection was done through both per-
sonal interview and physical assessment of the
respondents. All interviews were conducted at
the subjects' place of residence. Personal inter-
view was done using a structured question-
naire. This was based on a number of
developed and validated instruments from
overseas, but these have been tested and
validated in the local setting. The instruments
included functional assessment using the
Barthel index,2 psychological assessment using
the geriatric depression scale3 4 and the
information/orientation section of the Clifton
assessment procedure for the elderly,5 and
symptom assessment (chest pain, dyspnoea,
cough) using the WHO angina and dyspnoea
questionnaires.' Not all the information col-
lected was used for this report. The question-
naire was translated into spoken Cantonese to
minimise variations between interviewers. An
instruction manual was designed to accompany
the interview schedule.
A pilot study was done during February to

March 1991. Fifty subjects from both the com-
munity and institutions were included in the
pilot study. Modifications of the questions and
assessment were done as a result of the pilot
study. The survey proper was carried out dur-
ing the period of July 1991-July 1992. Data
collection was done by 31 registered nurses
and interviewers with a medical background
(medical graduates from Mainland China and
medical students). For subjects from whom
information could not be directly obtained
because of poor cognitive function or illness,
the proxy was interviewed instead. For re-
spondents living in the community, the house-
hold member responsible for their care was
interviewed. For subjects living in institutions,
a staff member was used as a proxy.

Information was obtained regarding past
medical history for the following 10 commonly
occurring or chronic medical conditions: ar-

thritis, hypertension, cardiac disease (heart
failure or ischaemic heart disease), cerebrovas-
cular disease, chronic obstructive airways
disease, peptic ulcer, diabetes mellitus, oste-
oporotic fracture, malignancy, and dementia.
The existence of a condition was based on a

doctor's consultation, or regular follow up vis-
its, and use of medication where appropriate.

After an 18 month period, a follow up survey

was conducted to determine the development
of new diseases, or if death had occurred, the
cause of death from the death certificate. The
disease burden was calculated as the number of
subjects developing new disease plus the
number with known disease at the beginning of
the 18 month period minus the number who
had died during this period. The period of 18
months was chosen for operational reasons, as

resource limitations precluded a longer period
of follow up.

If one assumes that the incidence rate for
these diseases and the mortality for the
population in this age group with these diseases
remain constant, then the actual period of fol-
low up would not affect the calculation of dis-
ease burden. In estimating the economic
consequence of a particular disease, stroke was
used as an example as the epidemiology of the
disease from onset to a 20 month period post
ictus had been studied in detail for this

Table 1 Estimation of disease burden in relation to age groups

No with known disease at
No developing new disease baseline No dead atfollow up Disease burden (%)

All All All 70-79 80+ All ages
70-79 80+ ages 70-79 80+ ages 70-79 80+ ages (n=1098) (n=804) (n=1902)

Cerebrovascula r disease 10 14 24 61 56 117 14 20 34 57 (5.2) 50 (6.2) 107 (5.6)
Cardiac disease 16 16 32 183 106 289 14 35 49 185 (16.8)* 87 (10.8) 272 (14.3)
Hypertension 15 11 26 337 194 531 26 39 65 326 (29.7)* 166 (20.6) 492 (25.9)
Malignancy 11 9 20 15 12 27 5 13 18 21 (1.9) 8 (1.0) 29 (1.5)
Chronic obstructive

airways disease 11 2 13 110 55 165 15 27 42 106 (9.7)* 30 (3.7) 136 (7.2)
Arthritis 35 32 67 390 219 609 29 38 67 396 (36.1)* 213 (26.5) 609 (32.0)
Peptic ulcer 13 12 25 172 95 267 14 26 40 171 (15.6)* 81 (10.1) 252 (13.2)
Dementia 12 13 25 4 15 19 5 15 20 13 (1.2) 13 (1.6) 24 (1.3)
Fracture 9 11 20 151 98 249 14 26 40 146 (13.3) 83 (10.3) 229 (12.0)
Diabetes mellitus 8 5 13 113 53 166 13 15 28 108 (9.8)* 43 (5.3) 151 (7.9)

* 70-79 years compared with 80+ years, x2 test p<0.001.
Disease burden = number developing new disease + number with known disease - number with the disease who had died.

KEY POINTS
* Health costs of chronic diseases should be

estimated using figures for disease bur-
den, taking into account the number
developing new disease and the number
dying from disease.

* For the Hong Kong Chinese population
aged 70 years and over, the disease
burden figures were highest for arthritis,
hypertension, cardiac disease, and peptic
ulcer.

* The estimated economic cost for stroke
for the year 2001 is projected to be
around US $250 million.

* Strategies for preventive efforts can be
targeted at diseases with high costs and
known preventive methods.
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Table 2 Disease burden in absolute numbers for the Hong Kong population aged 70 years
and over

Absolute numbers Projected absolute
Burden % (1992) * number (2001) *

Arthritis 32.0 109 088 145 120
Hypertension 25.9 88 293 117 457
Cardiac disease 14.3 48 749 64 851
Peptic ulcer 13.2 44 317 58 955
Old fracture 12.0 40 908 54 420
Diabetes mellitus 7.9 26 931 35 827
Chronic obstructive airways disease 7.2 24 545 32 652
Cerebrovascular disease 5.6 19 090 25 396
Malignancy 1.5 5 114 6 803
Dementia 1.3 4 432 5 896

*Total number ofpopulation aged 70 years and over = 340 900 in 1992; projected number in 2001
= 453 500.

Stroke (n = 20 317)

57% (n = 11 580) 43% (n = 8736)

Independent/mild disability Moderate to severe disability

Once-off treatment

Institutionalised (recurrent cost)

$8 736 000 per month

Figure 1 Outcomes for stroke patients in Hong Kong.

population.7 Data are also available regarding
costs of different modes of care.9'0

Results
At baseline, 2032 subjects (999 men, 1033
women) were interviewed. After 18 months,
237 had died and 130 had been lost to follow
up. The results are based on 1902 subjects for
whom information was complete. Table 1
shows the estimated disease burden for the
overall population aged 70 years and over, and
also by two age groups: 70-79 years, 80+ years.
The commonest diseases were arthritis, hyper-
tension, cardiac disease, and peptic ulcer. The
disease burden was higher among the 70-79
years group compared with the 80+ years
group for six diseases: arthritis, hypertension,
cardiac disease, peptic ulcer, diabetes, and
chronic obstructive airways disease. The dis-
ease burden is expressed in absolute numbers
for the Hong Kong elderly population in table
2. The calculation is based on the census esti-
mates ofthe number ofpeople in the 70-79 and
80+ age groups respectively.
To illustrate the use of these data in estimat-

ing health care costs resulting from diseases,
cerebrovascular disease is used as an example.
The outcome of stroke for the Hong Kong
Chinese population is shown in figure 1. The
absolute number based on projected popula-

tion figures for 2001 is used. It has been
estimated that approximately 80% of patients
with acute stroke in Hong Kong are admitted
and dealt with by the hospital system, as a
result of the poorly developed government pri-
mary health care system. The estimated total
cost for caring for these patients admitted to
hospital in Hong Kong dollars is outlined in
rectangles and is calculated as follows:

* Independentlmild disability. Assume 4 days
in acute hospital ($2000 per day); 21 days in
convalescent hospital ($900 per day); course of
therapy at geriatric day hospital (mean cost $21
233).9 Cost per patient = $48 133.

* Moderate to severe disability. Assume 4 days
in acute hospital and 3 months in convalescent
hospital. Cost per patient = $89 000.

* Institutional care. Nine per cent of all stroke
patients (or 20% of those who are moderately/
severely disabled) require institutional care.8
The average cost ofnursing home care is $5000
per month.
The economic consequence of a reduction in

stroke as a result of preventive methods can
also be estimated. For example, if a reduction
in the mean population diastolic blood pres-
sure of 7.5 mmHg for two to three years can be
achieved, the risk of stroke may be reduced by
about 46%." This reduction translates into a
reduction in cost of approximately HK$1
billion.

Discussion
Although elderly people form a lower percent-
age of the total population in Hong Kong com-
pared with western countries (8% aged 65 and
over versus 15% for the UK and 12% for
USA), their number is increasing at a rapid
rate, such that by 2003, the number of people
aged 70 years and over is expected to increase
by 63%."2 In parallel with this demographic
change, health costs have escalated. For exam-
ple, the increase in expenditure in the hospital
sector alone is approximately 18% per year.'3
This is partly due to the development of
expensive new technology and drugs, but a
large component is a result of increasing num-
bers of elderly with chronic diseases. In any
general district hospital, for example, elderly
aged 70 years and over occupy at least a third to
a half of all acute medical beds. Therefore it is
vital to carry out estimations of the economic
consequences of this chronic disease burden
for the population.

In large population surveys where informa-
tion regarding the existence of many different
medical conditions is required, it is seldom
possible to carry out physical examination and
investigations for all subjects. The prevalence
of diseases could be underestimated, since
many diseases in the elderly may remain
asymptomatic. 4 The extent ofunderestimation
is likely to vary between different diseases.
Thus, the determination of stroke prevalence
by history alone has been shown to have a high
sensitivity and specificity,'5 while for diabetes
mellitus, up to half of the patients with the dis-
ease may remain undiagnosed.'6
For some diseases (cardiac and chronic

obstructive airways disease, hypertension, dia-
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betes, arthritis, and peptic ulcer), the burden is
higher for the 70-79 age group, possibly
reflecting the reduced life expectancy of
subjects with these diseases. However, the
greater extent of underdiagnosis in the 80+ age
group cannot be excluded, since diagnosis
through evidence of contact with the health
services will underestimate the true prevalence.
From an economic view point, it could be
argued that underdiagnosis will not affect cost
estimations, since no expenditure will be
incurred for undiagnosed diseases. For some

diseases, the prevalence figures are similar to
those for disease burden figures (arthritis,
malignancy), while for most of the other
diseases, the disease burden figures are lower.
This is particularly so for chronic obstructive
airways disease. However, for dementia, the
disease burden figure is higher than the preva-
lence figure. These observations probably
reflect differences in life expectancies for
subjects with different diseases, and illustrate
that the use of disease burden estimation would
give more accurate estimations of economic
consequences.

The use of these figures forms a starting
point for calculations of health care costs.
These would be different for different diseases
which have different patterns of utilisation of
expensive technology (such as percutaneous
transluminal coronary angioplasty), drugs,
AIDS, rehabilitation, and personal care sup-

port. As there is comprehensive information
regarding stroke and its long term conse-

quences in our population, the economic con-

sequences arising from stroke could be calcu-
lated. However, the costs for informal carers of
patients have not been taken into account.
Similar calculations need to be made for other
diseases, since diseases with the highest preva-

lence may not necessarily be those giving rise to

the highest costs. Strategies for preventive
efforts can then be made, to focus on diseases
with a high cost and known effective preven-
tion.
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